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ABSTRACT

Background: To determine the effect of revised Indian BMI guidelines on the prevalence of obesity in male 
desk job workers and to analyze cardiovascular risk factor distribution under the revised guidelines.

Method: A retrospective cross-sectional study was carried out utilizing health records of male desk job 
workers from a week-long onsite medical health screening camp held at two different corporate organization 
in Chennai, India in 2015. Statistical analysis was done assessing the distribution and association of smoking, 
hypertension and diabetes across BMI categories based on WHO and revised Indian BMI guidelines, using 
Pearson’s Chi-square test of association at statistical significance of p<0.05.

Results: The prevalence of obesity increased from 10.7% based on WHO guideline to 52.7% by revised 
Indian guideline, translating into one in five male workers being added to the pool of cardiovascular risk. 
Though the behavioral risk factor of smoking became a significant association with revised Indian BMI 
guideline in comparison to WHO guideline, the significance of association of hypertension and diabetes 
with BMI categories was maintained irrespective of the guidelines.

Conclusion: Increase in the number of obese male desk job workers was noted with the revised Indian BMI 
guideline, with retention of cardiovascular risk factor association with obesity. 
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INTRODUCTION

Obesity, a major global public health concern1,2, 
has been an established risk factor for various non-
communicable diseases including diabetes mellitus, 
hypertension and cardiovascular diseases [CVD]3-6. As 
per 2014 global statistics, based on WHO classification 
of body mass index (BMI), around 600 million adults 
were obese (BMI 30 kg/m2 or more)7. In India, an 
estimated 30-65% of the adult urban population has been 
reported to be either overweight or obese8.

Several studies have reported a higher prevalence 
of obesity in the workplace, exerting adverse health 
concerns9,10. The higher prevalence of workplace obesity 
is of significance as an adult spends a substantial time 
of a day at work. Further obesity has been reported to 
be associated with an indirect cost at the workplace in 
the form of reduced productivity, work impairment, 
increased absenteeism and hence increased health 
care (direct) cost9,11-13. At employee level, obesity may 
be associated with reduced functionality, increased 
sickness, diminished quality of life and greater risk of 
workplace injury, illness and disability3,12,14,15.

Body Mass Index (BMI) is most commonly 
used to define obesity in clinics, and large scaled 
population-based studies, owing to its simplicity, ease 
of measurement and inexpensiveness16. It is expressed in 
units of weight and height as kilogram per meter square. 

DOI Number: 10.5958/0976-5506.2018.01415.8



 2       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

A BMI of 30 or more is considered obese as per WHO 
standards3 (Table 1). But then the WHO guidelines were 
reported based on Caucasian white population, thereby 
limiting its use universally across ethnic groups17-19. 
Hence the BMI standards were revised for Asian 
Indians20,21 defining BMI of 25 or more as obese (Table 
1). Further studies have also reported gender-based 
variations in BMI22,23 with men reported to be at greater 
risk for developing CVD at a given BMI in comparison 
to women, regardless of ethnicity22,23.

Thus, routine workplace health screening using 
WHO standards may underestimate those at risk of CVD. 
Hence the aim of this cross-sectional retrospective study 
is to analyze the influence of the revised BMI guidelines 
on the obesity prevalence in desk job male workers and 
to analyze the distribution of hypertension, and diabetes 
as per the revised BMI.

Additionally, the aim was also to analyze the 
distribution of smoking as per the revised BMI, as in 
India, tobacco consumption has been reported mostly 

in men24, which may be due to the social and cultural 
restraints about tobacco usage in women. Further in 
the last decade, there has been a substantial increase in 
the number of male smokers with the projected overall 
tobacco-related mortality being around 13% by 202024,25.

MATERIALS & METHOD

A retrospective cross-sectional study was carried out 
utilizing health records from a week-long onsite medical 
health screening camp held at two different corporate 
organization in Chennai, India in 2015. For the current 
study only male participants were included in the survey. 
A structured in-person interview was carried out by 
medical personnel at the camp and data were collected 
on behavioural-demographic characteristics and medical 
history including diabetes and hypertension status.  
Anthropometric measures (weight and height) were 
measured according to the NHANES Anthropometric 
Standardization Reference Manual26. BMI was then 
calculated from Quetelet’s index (Kg/m2), and the 
weight status classified based on WHO and revised 
Indian guidelines (Table 1).

Table 1: BMI Guidelines – WHO and Indian Standards

Classification WHO Standards Indian Standards

Normal Weight 18.5 to <25 18 to <23

Overweight 25 to <30 23 to <25

Obese ≥30 ≥25

Strata for the presentation of statistics include age 
group (under 30, 30 to 49, 50 to 59, or 60 and above 
years), BMI status (underweight, normal weight, 
overweight, and obese), smoking status (yes or no), 
hypertension status (yes or no), and diabetes status (yes 
or no). Participants who reported current smoking (at 
least once per month) were defined as smokers, while 
participants who are on drug therapy for or have self-
reported hypertension and diabetes were recorded as 
having the particular risk factor, irrespective of the 
laboratory data. The study protocol was approved by 
the Institutional CSR Review Board and adhered to the 
tenets of the Declaration of Helsinki.

The statistical analysis was done using IBM SPSS 
23.0 software. Descriptive analyzes were conducted to 

determine the distribution of age, smoking, hypertension, 
and diabetes in general and across BMI categories. To 
assess the association of BMI groups with its potential 
correlates like age, smoking status, diabetes, and 
hypertension, Pearson’s Chi-square test of association 
was performed, with the statistical significance set at 
p<0.05.

RESULTS

2444 males were identified in the study through 
health records, with the mean age of 43.5 years (SD=9.8) 
and mean BMI of 25.4 (SD=3.8). Descriptive statistics is 
shown in Table 2-4. 



Table 2: Descriptive summary of the study participants

Characteristics Sample Size (%)
Total participants 2444 (100)
Age (in years)
18-29 237 (9.7)
30-39 634 (25.9)
40-49 770 (31.5)
50-59 772 (31.6)
≥60 31 (13)
Smoking Status
Smoker 331 (13.5)
Non-Smoker 2113 (86.5)
Diabetes Status
Diabetics 389 (15.9)
Non-Diabetics 2055 (84.1)
Hypertension Status
Hypertensives 395 (16.2)
Non-Hypertensives 2049 (83.8)

Results of statistical tests determining the association, based on Pearson’s Chi-square test, between age group, 
diabetes and hypertension status with BMI categories was found to be significant with p<0.05, irrespective of the 
BMI guideline followed. On the other hand, the association between smoking status and WHO BMI guidelines were 
found to be insignificant (p>0.05), while with the revised Indian BMI guideline, the association was found to be 
significant (p<0.05).

Table 3: Distribution based on WHO BMI guidelines [n(%)]

BMI Category Underweight Normal Weight Overweight Obese

BMI WHO Guidelines

Sample Size 62 (2.5) 1094 (44.8) 1026 (42) 262 (10.7)

Age in Years

18-29 17 (7.2) 131 (55.3) 72 (30.4) 17 (7.2)

30-39 20 (3.2) 288 (45.4) 280 (44.2) 46 (7.3)

40-49 10 (1.3) 335 (43.5) 322 (41.8) 103 (13.4)

50-59 15 (1.9) 324 (42) 339 (43.9) 94 (12.2)

≥60 0 (0) 16 (51.6) 13 (41.9) 2 (6.5)

Smoking Status

Smoker 14 (4.2) 144 (43.5) 136 (41.1) 37 (11.2)

Non-Smoker 48 (2.3) 950 (45) 890 (42.1) 225 (10.6)

Diabetes Status

Diabetics 1 (0.3) 164 (42.2) 179 (46) 45 (11.6)

Non-Diabetics 61 (3) 930 (45.3) 847 (41.2) 217 (10.6)

Hypertension Status

Hypertensives 1 (0.3) 138 (34.9) 191 (48.4) 65 (24.8)

Non-Hypertensives 61 (3) 956 (46.7) 835 (40.8) 197 (9.6)
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Table 4: Distribution based on Revised Indian BMI guidelines [n(%)]

BMI Category Underweight Normal Weight Overweight Obese

BMI WHO Guidelines

Sample Size 41 (1.7) 559 (22.9) 556 (22.7) 1288 (52.7)

Age in Years

18-29 9 (3.8) 92 (38.8) 47 (19.8) 89 (37.6)

30-39 13 (2.1) 143 (22.6) 152 (24) 326 (51.4)

40-49 8 (1) 145 (18.8) 192 (24.9) 425 (55.2)

50-59 11 (1.4) 168 (21.8) 160 (20.7) 433 (56.1)

≥60 0 (0) 11 (35.5) 5 (16.1) 15 (48.4)

Smoking Status

Smoker 12 (3.6) 75 (22.7) 71 (21.5) 173 (52.3)

Non-Smoker 29 (1.4) 484 (22.9) 485 (23) 1115 (52.8)

Diabetes Status

Diabetics 1 (0.3) 77 (19.8) 87 (22.4) 224 (57.6)

Non-Diabetics 40 (1.9) 482 (23.5) 469 (22.8) 1064 (51.8)

Hypertension Status

Hypertensives 1 (0.3) 56 (14.2) 82 (20.8) 256 (64.8)

Non-Hypertensives 40 (2) 503 (24.5) 474 (23.1) 1032 (50.4)

DISCUSSION

The prevalence of overweight and obese male 
desk job workers were found to be higher with the 
revised Indian BMI guidelines in comparison to WHO 
guidelines while retaining the significant association 
with cardiovascular risk factors namely hypertension 
and diabetes. The behavioral risk factor of smoking was 
found not only to be increased in prevalence, but also to 
exhibit a significant association with obesity based on 
revised Indian BMI guidelines. In this study, the revised 
guideline reduced the number of male desk job workers 
classified as normal based on WHO guidelines to half 
(22.9% from 44.8%), thereby substantially increasing 
the percentage classified obese from 10.7% based on 
WHO guidelines to 52.7%. Thus, almost one in five 
male workers was added to the pool of employees at risk 
for cardiovascular risk factors. Further the percentage 
of obese individuals being a smoker or having diabetes 
or hypertension increased by approximately 41%, 46% 
and 48% respectively based on revised Indian BMI 
guidelines in comparison to WHO guidelines.

Obesity has been associated with various cardiac 
and non-cardiac health risks1,2,15,27 and has been shown 
to exhibit higher prevalence at the workplace2,5,9,10. 
This association with adverse health outcomes stresses 
on the need for workplace interventions focusing on 
prevention and early management. Workplace hence 
offers a unique opportunity to implement interventions 
and wellness programs targeting overweight and obese 
populations at risk of CVD risk28, and to exert policy 
changes promoting healthy workforce29 benefitting both 
employee and employer improving productivity and 
bringing down health care expenses30.

The results of this study can help inform future 
worksite interventions and wellness programs; 
however, our study has several limitations. Firstly the 
study is retrospective with sampling and reporting 
bias and temporal ambiguity. Secondly, only BMI was 
used in the current study, while combined use of both 
BMI and waist circumference have been shown to 
identify people at CVD risk20 better. Thirdly, various 
confounding factors, which may contribute to obesity 
like environmental, cultural, psychological, economical 
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and genetical factors31 weren’t accounted for. However, 
the risk factors weren’t studied due to the time-restricted 
camp setting of the study. 

Despite these limitations, the study results provide 
for potentially actionable information on addressing 
obesity at worksites taking into consideration the revised 
Indian BMI guideline. Further research is warranted 
with the revised guidelines in working Indian population 
to determine the direction and strength of associations 
with behavioral and cardiovascular risk factors, and 
workplace illness, injury and disability.
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ABSTRACT

Introduction:  Dermatophytosis is common superficial fungal infection of the skin. Recurrent dermatophytosis 
has become a troublesome entity in a tropical country like India and also carries a great psychosocial problem. 
The present study was undertaken with the aim to isolate and identify different species of dermatophyte and 
to study their clinical pattern.

Materials and Method: The study was conducted in a tertiary care teaching hospital over a period of 1 
year taking 100 cases of suspected superficial fungal skin infection.  Isolation and identification of causative 
species was done by various methods like macroscopic, microscopic, culture and biochemical tests.

Results: The present study found Tinea corporis to be the commonest clinical type with 45 cases (45%) 
followed by Tinea cruris 31cases (31%). Out of 100 cases males were more in number 58(58%) compared 
to female 42(42%).  Out of 100 cases which were subjected for KOH mount, 57 cases were positive and 
43 cases were negative for fungal elements on direct microscopy. Culture was positive in 47 cases which 
included 42 KOH positive cases and 05 KOH negative cases. Trichophyton rubrum was the commonest 
isolate in 70.21% of isolates.

Conclusion: This study highlighted that Tinea corporis is the commonest clinical type with Trichophyton 
rubrum as the most common aetiological agents and males are more frequently affected. Though various 
species of dermatophytes produce clinically different characteristic lesions, but a single species may produce 
various types of lesions depending upon site of Infection.
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INTRODUCTION

     Dermatophytosis is a common superficial fungal 
infection of skin. Dermatophytosis is generally called 
as “Tinea” which is a Latin word for “ring worm”. The 
second part of the name of the dermatophytosis identifies 

the part of the body infected1. Tinea corporis and tinea 
cruris are the common types of dermatophytic skin 
infection. Dermatophytes are aerobic fungi that produce 
proteases that digest keratin and allow colonization, 
invasion and infection of the stratum corneum of the 
skin, the hair shaft, and the nail. Dermatophytosis is more 
prevalent in tropical and subtropical countries including 
India, where heat and moisture play an important role in 
promoting the growth of these fungi. In India which is a 
tropical country,  the cause of dermatophytosis is adversely 
influenced by economic factors like poverty, poor 
hygiene and social conditions like overcrowding. Nature 
of dermatophytosis may change with passage of time, 
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living population, evolution of preventive measures and 
hygienic conditions in society. Trichophyton rubrum is 
the predominant isolate in most clinical types. Infection 
is generally cutaneous and restricted to the nonliving 
cornified layers because the fungi is not able to penetrate 
the deeper tissue or organ of healthy immunocompetent 
host. The degree of immunosuppression and the number 
of immunosuppressed patients are increasing at an 
unprecedented pace, the management of dermatophytosis 
would be a definite challenge to mankind in the years to 
come. Dermatophytic infections are of major importance, 
as they are widespread and cause discomfort. Reactions 
to dermatophyte infection may range from mild to 
severe. The mildness and severity depend on a variety 
of factors such as the host reactions to the metabolic 
products of the fungus, the virulence of infecting 
species or particular strain, anatomical location of the 
infection and local environmental factors2. Since these 
infections are often confused with other skin disorders, 
it is therefore, necessary to make early laboratory 
diagnosis for better management of these conditions3. 
The present study was undertaken with a  aim to find out 
the incidence of dermatophytosis and species prevalence 
in clinically suspected cases of dermatophytosis in this 
part of our state.

MATERIALS & METHOD

This study was undertaken taking 100 clinically 
suspected patients having dermatophytosis randomly 
selected from the Dermatology outpatient department 
of Institute of Medical Sciences & SUM Hospital, 
Bhubaneswar from July 2014 to June 2015. Clinical 
history including age, sex, socioeconomic status, 
occupation, duration of disease, history of recurrence 
and type of lesion, similar complaints in the family and 
contacts with animals or soil were elicited and recorded 
in all cases. General physical examination and systemic 
examination was conducted and investigations like 
hemoglobin, total count, differential count, blood sugar, 
and liver function test were done whenever necessary. 
Infants, patients above 60 years, immunocompromised 
patients, secondarily infected, and those who have taken 
other modality of treatment like steroid were excluded 
from the study. Samples were collected after cleaning the 
affected surface with 70% alcohol. From skin lesions, 
scales were collected from erythematous growing margins 
of the lesion with a sterile blunt scalpel. Samples were 
collected in sterilized Whatman filter paper envelope and 
transported to the microbiological laboratory. Material 

was subjected to direct microscopic examination using 
10% KOH. Two sets of medium were used. Sabourauds 
dextrose agar (modified) and Sabourauds dextrose 
agar with cycloheximide and chloramphenicol were 
incorporated to avoid contamination with saprophytic 
fungi and bacteria. The clinical material were inoculated 
into one each of the above two media. The inoculated 
agar slants were incubated in room temperature and at 
37ºC in incubator and observed daily for growth. If no 
growth was noticed by four weeks culture was considered 
negative and discarded. Slide culture was done to study 
the morphology of microconidia and macroconidia, 
nature of the sporulation, special structures such as 
spirals, pectinate, racquet hyphae, and chlamydospores. 
Special tests were performed when necessary for species 
identification.

RESULTS

A total of 100 patients were taken in the study, out 
of which 58 were males and 42 females. Maximum 
numbers of cases were in the age groups of 14 - 40 years 
(49 cases). The youngest patient was a 9-year-old girl 
and the eldest was a 60-year-old man. From this study 
it was seen that dermatophytosis was more common in 
males (58%) than in females (42%).Table 1. 

Table 1.  Age & sex distribution of dermatophytosis

Age in years Male Female Total

1 – 10 04 03 07

11 – 20 09 06 15

21 – 30 14 08 22

31 – 40 10 12 24

41 – 50 12 07 19

51 – 60 09 04 13

Total 58 42 100

Tinea corporis was found to be the commonest 
clinical presentation with 45 cases followed by tinea 
cruris and tinea pedis with 31 and 12 cases respectively. 
Tinea capitis was mostly observed in children and girls 
were predominantly affected than boys (Fig 1, Table 2).
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Fig 1 Clinical types of dermatophytes                               

Table  2. Clinical types of dermatophytosis

Clinical type No of cases Percentage

Tinea corporis 45 45

Tinea cruris 31 31

Tinea pedis 12 12

Tinea capitis 07 07

Tinea mannum 03 03

Tinea faceie 02 02

Table 3. Results of KOH and culture

KOH 
positive

KOH 
negative Total

Culture 
positive 42 05 47

Culture 
negative 15 38 53

Total 57 43 100

 Fungal elements by KOH mount were observed in 
57 cases  and culture was positive in 47 cases. 

Out of 57 KOH positive cases 42(73.68%) yielded 
growth in culture. Among 43 KOH negative cases, 
5(11.62%) were culture positive. Thirty-eight cases were 
negative by both KOH mount and culture. Table 3. 

From the culture positive cases the commonest 
species isolated was Trichophyton rubrum with 
33(70.21%) followed by Trichophyton mentagrophytes 
with 12(25.53%) and Epidermophyton floccosum with 
2(4.26%) (Table 4, Fit 2).

Table  4. Isolation of various species

Causative species No of 
isolates Percentage (%)

Trichophyton rubrum 33 70.21

Trichophyton 
mentagrophytes 12 25.53

Epidermophyton 
floccosum 02 04.26

Total 47 100
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From the clinical types T. rubrum was isolated 
from 18 cases of tinea corporis followed by 10 cases of 
tinea cruris. T. mentagrophytes was isolated from equal 
number of 5 cases of tinea corporis and tinea cruris. 
Epidermophyton floccosum was isolated from 2 cases 
one each from tinea corporis and tinea capitis. Tinea 
pedis cases showed 2 isolates each of T. rubrum and T. 
mentagrophytes and one case of tinea mannum showed 
T. rubrum species. Table 5.

Fig 2 Microscopic view of dermatophytes with cotton blue 
staining 

Table 5. Causative species in different clinical 
types of tinea

Species T. 
corporis

T. 
cruris

T. 
pedis

T. 
capitis

T. 
mannum

Trichophyton 
rubrum 18 10 02 01 01

Trichophyton 
mentagrophytes 05 05 02 00 00

Epidermophyton 
floccosum 01 00 00 01 00

Total 24 15 04 02 02

DISCUSSION

In the present study of 100 cases, highest incidence 
of dermatophytosis was observed in the age group of 
14–40years and in males. This may be due to greater 
outdoor physical activity and increased sweating in this 
age group favoring the growth of dermatophytes. This 
was in correlation with other studies4,5. From the study 
following clinical forms were observed: tinea corporis, 
tinea cruris, tinea pedis, tinea capitis, tinea mannum and 
tinea faciei of which tinea corporis was the commonest 
form which is in line with other studies done by Bindu 
et al and Belukar et al. 6,7 However in the studies by 
Verma et al. 8and. Sardari et al.9 it has been reported 
that tinea cruris was the most common clinical type but 
in our study tinea corporis was common in comparison 
with tinea cruris. Tinea capitis was more common in girl 
children below the age group of 12 years, which was also 
observed in some other studies10,11. In another study of 
superficial mycosis in a hospital in north-east India it was 
observed that tinea pedis (29.2%) as the most common 
dermatophytosis followed by tinea cruris (26.2%), which 
differs from other studies12  Out of 100 cases which were 
subjected for KOH mount,  57 cases were positive and 
43 cases were negative for fungal elements on direct 
microscopy. Culture was positive in 47 cases which 
included 42 KOH positive cases and 05 KOH negative 
cases. Similar type of observation was also made in 
some other studies13.  However, a study by Belukar et 
al7. showed culture positivity of 71%, which was much 
higher and a study done at Aurangabad showed low rate of 
culture positivity of 22.8% 14. Trichophyton rubrum was 
the main organism isolated with a percentage of 70.2%. 
This is similar to reports of other workers from different 
regions of India. Trichophyton mentagrophytes (25.5%) 
isolates were found second in frequency similar to the 
study from Calicut by Bindu et al, which are relatively 
more prevalent in south India. E. floccosum was the most 
common etiological agent of dermatophytosis in a study 
by Pashkir at Karaj city, Tehran15. However, in the study 
by Grover et al12. in north-east India  T. tonsurans was 
the most common dermatophyte followed by T. rubrum, 
which differs from other studies that reports T. rubrum as 
the most common fungal pathogen. In the present study 
E.floccosum was isolated in 4.3% of cases which was 
similar to findings of other studies of 8.49% by Kumas S 
et al. in 201416, Singh S et al in 2003 reported - 7.75% 5 

and Peerapur BV et al in 2004 – 7.8% 17and Gupta BK in 
1993 – 15.15%.18 Although Dermatophytosis is caused 
by all three i.e. Trichophyton, Epidermophyton and 
Microsporum but our study did not isolate Microsporum 
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as causative agent in any of the patients which was also 
corroborated in other studies by Poluri et al in 2015 and 
Bindu et al in 2002 2,6  and studies by Parameswari et al 
isolated Microsporum gypsum as causative agent in 4.3% 
cases of dermatophytosis.19 In most of the inflammatory 
lesions T. mentagrophytes was isolated and T. rubrum 
was isolated in most of the non inflammatory lesions. 
Other significant finding from the study was that most of 
the patients were of low socioeconomic status and close 
family members of patients were also affected. 

CONCLUSION

Dermatophytosis is a very common problem 
encountered in a tropical country like India and outdoor 
physical activities which causes excessive sweating is a 
major aggravating factor in these patients. However this 
can be tackled with patient education about maintaining 
a good personal hygiene. Even though dermatophytosis 
is a trivial disease but it is associated with lot of 
psychological effects especially in recurrent cases. Early 
diagnosis and treatment is the key in tackling the menace 
and also preventing in lot of expenditure in the treatment.

  Ethical Clearance:  This study is approved from 
our institutional ethics committee. 
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       ABSTRACT

Introduction: Safe donors are encouraged to donate their blood while at-risk donors are encouraged to self 
defer from blood donation. The purpose of present study was to evaluate deferral pattern among blood donor 
population in the hilly terrain of Solan region, North India.

Materials and Method: The present study was conducted to analyse the retrospective data for various 
causes of deferral of whole blood donors over a period of one year, from June 2015 to May 2016, among 
different age groups of both the sex at the Department of Transfusion Medicine, Maharishi Markandeshwar 
Medical College and Hospital, Solan

Results: Out of 2195 whole blood donors, 105 (4.78%) were deferred. Most common cause of temporary 
deferral was Low Hemoglobin (17.58%) followed by antibiotics intake (14.23%), alcohol intake (13.19%), 
jaundice (10.9 %) and typhoid (8.79 %). The most common cause of permanent deferral was Hypertension 
(57.14%) and Asthma (14.28%).

Conclusion: A deferral study in blood donors sheds light on the health status of the general population that 
affect the blood supply.

Keywords: Donor deferral, Transfusion Medicine, temporary deferral, permanent deferral

INTRODUCTION

Safe blood inventory is a challenging job especially 
in developing countries. According to World Health 
Organization factsheet 2017, around 112.5 million 
blood donations are collected worldwide and more than 
half of these are collected from high-income countries 
having population of only 19 percent and the median 
annual donations per blood centre is 5400 in the low 
and middle-income countries in contrast to 16000 in 
the high-income countries.1 Blood donor has to pass 
through stringent donor selection criteria and screening, 

and many of them get deferred due to various reasons.2 
Donor screening and donor deferral are important for the 
supply of safe blood as regular transfusion transmitted 
infection screening is done for only five infections and 
other diseased conditions can be identified at the time 
of donor screening. Sometimes the deferred donors 
feel de-motivated and have negative experience in 
blood donation thus preventing them to become regular 
voluntary donors.3 Deferred donors can be divided into 
temporary or permanent deferrals and it is the temporary 
deferrals which add to the larger pool of deferrals. So 
it is very important to recognize, counsel and motivate 
prospective temporary deferred donors, so that they can 
become regular voluntary donors in future. Most of the 
donor deferral studies are done in plain regions of India. 
The aim of our study was to evaluate deferral pattern 
among donor population in a hilly terrain in northern 
part of India.
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MATERIAL AND METHOD

A retrospective study was conducted on Whole 
blood donors to evaluate the various causes of Deferral, 
over a period of one year, from June 2015 to May 2016. 
The study was approved by the institutional ethics 
committee. The donors were screened through donor 
questionnaire followed by physical examination and 
hemoglobin estimation. The deferred donor’s data was 
then collected according to the criteria laid down by 
the Directorate General of Health Services guidelines, 
Ministry of Health and Family Welfare (2003).4 Deferred 
donors data was then analysed and was categorised 

into permanent and temporary causes. The deferred 
donor’s data thus collected was calculated and analysed 
statistically using SPSS software.  

RESULTS

Out of 2195 whole blood donors who were 
screened, 2090 (95.22%) were eligible for donation and 
105 (4.78%) were deferred. The deferral rate among 
male population was 3.97% and female population was 
11.84%. (Table 1). Out of the total 105 deferred donors, 
91 (86.67%) donors were deferred because of temporary 
reasons whereas 14 (13.33%) donors were deferred 
because of permanent reasons (Table 2).

Table 1: Distribution of Male and Female Whole Blood Donors

Donor Category Male Female Total

Total Selected Donors 1889 (96.03%) 201 (88.16%) 2090 (95.22%)

Total Deferred Donors 78 (3.97%) 27 (11.84%) 105 (4.78%)

Total Registered Donors 1967 (100%) 228 (100%) 2195 (100%)

 The most common cause of temporary deferral was Low Hemoglobin (17.58%) followed by antibiotics intake 
(14.3%), alcohol intake (13.19%), jaundice (10.9 %) and typhoid (8.79 %) (Table 3). The most common cause of 
permanent deferral was Hypertension (57.14%) followed by Asthma (14.28%) (Table 4).

Table 2: Frequency of Permanent and Temporary Deferrals.

Type of Deferral No. of Deferrals Total deferrals (%) Deferrals of total registration 
(%)

Temporary 91 86.67 % 4.15 %

Permanent 14 13.33 % 0.63 %

Total Deferrals 105 100% 4.78 %

The various causes of temporary and permanent deferrals along with their relative proportions are shown in Table 
3 and Table 4 respectively.
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Table 3: Causes of temporary deferrals with their relative proportions

Temporary Deferrals 18-29 30-41 42-53 54-65
Total
Male

Total
Female

Grand Total

Cause M F M F M F M F

Low Hemoglobin 1 8 2 2 0 2 0 1 3 13 16(17.6%)

Alcohol intake 4 0 8 0 0 0 0 0 12 0 12(13.2%)

Antibiotics 7 0 4 0 2 0 0 0 13 0 13(14.3%)

Hypotension 1 1 0 1 0 0 0 0 1 2 3(3.3%)

Underweight 0 2 0 2 0 1 0 0 0 5 5(5.5%)

Typhoid 3 1 3 0 1 0 0 0 7 1 8(8.8%)

Jaundice 4 0 4 0 0 1 1 0 9 1 10(11%)

Dogbite 0 0 2 0 0 0 0 0 2 0 2(2.2%)

Previous Donation 3 0 1 0 0 0 0 0 4 0 4(4.3%)

Tatoo 1 0 1 0 0 0 0 0 2 0 2(2.2%)

On ATT intake 1 0 1 0 0 0 0 0 2 0 2(2.2%)

Fever 0 0 4 0 0 0 0 0 4 0 4(4.3%)

Allergic Disease 1 0 0 0 1 0 0 0 2 0 2(2.2%)

Dengue 0 0 1 0 0 0 0 0 1 0 1(1.1%)

Malaria 1 0 0 0 0 0 0 0 1 0 1(1.1%)

Abortion 0 0 0 1 0 0 0 0 0 1 1(1.1%)

Lactation/Recentdelivery 0 0 0 1 0 0 0 0 0 1 1(1.1%)

Poor vein 0 1 0 0 0 0 0 0 0 1 1(1.1%)

Recent surgery 1 1 0 0 1 0 0 0 2 1 3(3.3%)

Total 28 14 31 7 5 4 1 1 65 26 91(100%)
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Table 4: Causes of permanent deferrals with their relative proportions

Permanent Deferrals 18-29 Yrs 30-41 Yrs 42-53 Yrs 54-65 Yrs  Total
Male

Total
Female

Grand Total

Cause M F M F M F M F

Hypertension 0 0 4 0 4 0 0 0 8 0 8(57.14%)

Malignancy 0 0 0 0 0 1 0 0 0 1 1(7.14%)

Heart Disease 0 0 0 0 0 0 1 0 1 0 1(7.14%)

Diabetic 0 0 0 0 1 0 0 0 1 0 1(7.14%)

Asthma 0 0 1 0 1 0 0 0 2 0 2(14.30%)

Epilepsy 0 0 1 0 0 0 0 0 1 0 1(7.14%)

Total 0 0 6 0 6 1 1 0 13 1 14(100%)

DISCUSSION

Healthy and safe donor selection is the first and 
important step towards safe transfusion services. This is 
achieved through proper donor counseling and screening 
questionnaire before donation and is an important process 
to recruit and retain regular voluntary non remunerated 
donors. The pattern of donor deferral is an important tool 
for blood safety and also provides key areas to focus 
on a region or policy formulation nationally for donor 
selection as well ensure donor safety.5

Our study focused on various blood donor deferral 
patterns amongst the population of hill region of Solan 
district as this region lacked any such previous study. 
In the present study the overall total donor deferral rate 
was 4.78% (105/2195) which was similar to studies 
conducted in New Delhi (North India) and South 
India whose total donor deferral rates were 5.1% and 
5.04% respectively.6,7 However, in studies conducted in 
Central, Eastern and Western India deferral rates were 
considerably higher than our study (11.5%, 9.7% and 
33%).5,8,9 This emphasizes the need for region wise donor 
deferral studies in order to establish region wise deferral 
criterias in our country. In this study total donor deferral 
rate among females was three times higher than the 
males (11.84 % vs 3.97%) and there was a statistically 
significant difference between between the two (p < 0.05). 
This was similar to other studies conducted in North, 
South and Eastern and Western India.6,7,8,10 Temporary 
reasons were the commonest cause of deferrals amongst 
the total donors deferred in current study (86.67%) which 
was analogous to studies by Shrivastava et al (62.8%)5, 
Pisudde et al (77.8%)8, Vimal et al (78.7%)11, Kasraian et 
al (95.5%)12 and Chauhan et al (95.16%).13 The majority 
of temporarily deferred donors were <41 years of age 

(80/91 i.e. 87.91%) comparable to the Western Indian 
study (80.80% <40 years).9 Contrastingly, majority of 
permanently deferred donors were >41 years (8/14 i.e. 
57.14%). Agnihotri also found that deferral percentage 
increased significantly as the age of the donor increased 
to >40 years.10 However, our study could not find any 
statistically significant association between age of 
temporary deferrals. On the contrary, there was a highly 
statistically significant association between temporary 
deferral and gender (p<0.001) that was similar to the 
significant female preponderance among temporary 
deferred donors in Western Indian study i.e. in present 
study, 11.40% of total female and 3.30% of total male 
donors were deferred temporarily similar to 15.05% 
female vs. 2.51% male donors deferred temporarily in 
Western Indian study.9 

 Low hemoglobin (<12.5g%) was the commonest 
cause of temporary deferrals in our study which was 
similar to many studies but the total percentage of 
temporary deferrals due to low hemoglobin was much 
lower in comparison to many studies. Low hemoglobin 
constituted only 17.6% (16/91) of the Temporary causes 
of deferrals and only 15.23% (16/105) of all causes of 
Deferral. This was totally different from most of studies 
including those by Pisudde et al8, Shah et al9, Agnihotri10, 
Vimal et al11 and Chauhan et al13 in which Low hemoglobin 
constituted 52.6%, 78.3%, 55.8%, 31.5% and 42.26% of 
the total temporary deferrals respectively. However, our 
overall total rate of low hemoglobin deferral of 15.23% 
was closest to Shrivastava et al who also found 19.4% 
donor deferral due to low hemoglobin.5 This observation 
of Less temporary as well as Total deferral percentage due 
to low hemoglobin may be explained by the fact that in 
the Hill State of Himachal Pradesh hemoglobin in people 
is higher as an adaptation to higher altitude. This finding 
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is corroborated by the National Family Health Survey 
2015-16 in which only 20.1% men age 15-49 years are 
anaemic (<13.0 g/dl) in the state of Himachal Pradesh.14 

Bharati et al also stated that Women from Himachal 
Pradesh were less anemic (32.2%) compared with 
those from other states in India and mean hemoglobin 
in Women was 12.47 g%.15  Therefore, in our study also 
although low hemoglobin was a commonest cause of 
blood donor deferral in Females but overall it constituted 
less than 50% of the total deferrals. The commonest 
cause of Permanent Deferrals was Hypertension which 
was akin to most studies.7,8,10,11,13

CONCLUSION

A shortage of safe blood donors is frequent and 
it is important to understand the causes of deferral of 
potential donors to improve recruitment campaigns 
aiming at the quality and availability of donors. A 
deferral study in blood donors not only sheds light on 
the health status of the general population that affect the 
blood supply but also gives diverse region wise donor 
deferral data emphasising the need for region centric 
donor deferral studies. As temporary deferrals are higher 
than permanent deferrals, they should be appropriately 
counselled, educated and encouraged for repeat donation 
which can compensate the ever increasing demand of 
Healthy blood donors.
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ABSTRACT

Purpose – The purpose of this study is to evaluate the impact of Human Resource Practices on Workplace 
Deviance. Given the paucity of existing research on the role of HR practices in shaping workplace deviance, 
the present study aimed to explore the issue further specifically by extending the work through consideration 
of broader types of deviant behavior possibly exhibited by employees at work.

Design– This article analyses the link between Organization HR Practices and Employee workplace 
deviance. Toward this objective, a survey was carried out among 372 IT employees in the Southern region 
of India. Factor analysis revealed four distinct dimensions of HR practices i.e. job description, employment 
security, internal career opportunities, and result-oriented appraisal.

Findings – Deviant workplace behavior resulted in one dimension only, i.e. interpersonal deviance. Multiple 
regression analysis shows that all dimensions of HR practices but result-oriented appraisal were found to 
influence negatively organizational deviance.

Originality– Till date, an attempt was never made to link the HR Practises and Workplace Deviance of 
IT employees. Therefore this article would be valuable to the researchers and academicians who wish to 
acquire a paradigm of the present writing, particularly pursuers who don’t have practical experience in the 
branch of knowledge. The

Present study has been able to provide initial understanding on the issue of workplace deviance and the 
determining role of HR practices.

Keywords –HR Practices, Workplace Deviance, Organisational behavior, IT employees, India.

INTRODUCTION

   Deviant work behavior refers to voluntary behavior 
that violates significant organizational norms. And, in 
thus doing, so is perceived as threatening the nicely-
being of the firm and its contributors [1]. Examples of such 
behavior are coming back in overdue to figure without 
earlier permission, stealing organization Belongings, and 
harassing others at work. Attributable to the nature of 
its negativity, the topic has step by step gained attention 
every of academics and practitioners. In effect, analysis 
on the matter is step by step increasing with emphasis 
given on analyzing the contribute factors. However, 
upon assessment of the literature, little is recognized of 

the role of Human Resource (HR) practices on deviant 
work behavior, in spite of the existing evidence at the 
result of such practices on shaping worker attitudes and 
behavior consisting of structure Dedication, method 
satisfaction, and task overall performance [2], [3], [4], [5].

To date, an attempt became created to link human 
resource practices with deviant behavior [6]. The usage 
of statistics from a nationally representative survey of 
over 300 US Work establishments, Arthur set empirical 
support that companies with HR structures defined with 
the help of bigger use of internal diligence markets 
and far less crew autonomy are related to decrease 
frequencies of advised social deviance behaviors. At 
identical time as his work is ready to shed some insight 
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into the perform of HR practices on deviant behavior, it 
become finished on the organizational stage of analysis, 
and targeted on a specific sort of deviant conduct best. 
Such an affected cognizance is unlucky as personnel are 
expressed to own interaction in varied styles of deviant 
behavior at work and Research are required to appear 
at why they act in such dangerous behaviors [1], [7]. An 
observe at the gender level analysis of research is bonded 
as deviant behaviors are committed by method of people 
at intervals the Organization, and it’s miles apt to know 
however the HR practices applied might want to create 
their notion on this issue.

Given the scarceness of existing studies on the role 
of HR practices in shaping place of work deviance, the 
Present study aimed to get the problem any.

METHOD

Study Sample and Procedure

To achieve the analysis objective explicit earlier, a 
survey was applied amongst producing employees of 
varied service levels in IT corporations in India. 

Questionnaires were distributed with the help of 
human resource departments. As a result of this method 
of distributing the questionnaires might compromise 
the honest opinions of the participants, the researchers 
guaranteed their obscurity. They were additionally 
told that the finished questionnaires ought to be sealed 
in an accompanying envelope before returning to the 
human resource department for assortment, which their 
responses would be collective. The survey took about 
twenty minutes to finish.

All in all, four hundred self-reported questionnaires 
were distributed to the staff. Once 3 months of knowledge 
collection from October 2017 till December 2017, 372 
completed questionnaires were came either by mail or by 
personal assortment, yielding a decent response rate of 
ninety three. All came questionnaires were valid for final 
knowledge analysis. The participants of the study were 
principally created of male (74.7%), married (62.5%), 
of Indian origin (90.8%), and had high school diploma 
or certificate (82.8%). Most of them were non-executive 
workers (73.1%). The mean age was 30.79 years, and 
therefore the mean length of service was 6.97 years.

Measures

Deviant work behavior was measured using the 

work Deviance questionnaire developed by Bennett and 
Robinson [1]. The 17-item instrument has been widely 
used in previous studies (e.g. [8], [9]), and have re-
portable re-liabilities starting from .74 to .94 [10]. Deviant 
workplace behavior is categorized into 2 groups: social 
deviance and structure deviance. Social deviance is 
characterized by norm-violating behaviors directed at 
co-workers, whereas structure deviance refers to those 
counter normative behaviors aimed specifically at the 
organization itself [11]. Out of seventeen things, seven 
measured interpersonal deviance, and therefore the 
remaining things structure deviance. Participants were 
asked to point, while within the job, however typically 
they apprehend of any of their workmates, who, for 
instance, “Made fun of somebody (other workmates, 
guests, etc.) whereas at work,” “Took property from 
work while not permission,” “Came in late to figure 
while not permission,” and “Dragged out add order to 
induce overtime.” The variable was measured on five-
point scale, starting from ‘1’ “never,” to ‘5’ “all the 
time.”

HR practices were measured mistreatment an 
instrument containing twenty three things [12]. All things 
used a five point scale starting from ‘1’ “strongly disagree” 
to ‘5’ “strongly agree”. Participants were asked to point 
their level of agreement (or disagreement) with regards 
to the human resource practices in their organization 
on things like “Employees during this job can usually 
bear coaching programs each few years,” “Performance 
appraisals are supported objective, quantitative results” 
and “Job security is nearly warranted to workers during 
this job.”

FINDINGS

Before testing the impact of HR practices on 
workplace deviance, an element analysis with principle 
component analysis using an orthogonal varimax rotation 
was allotted to determine the validity of the measures. 
To spot and interpret factors, the factors that every 
item ought to load .50 or bigger on one issue and .35 
or lower on the opposite issue were used [13]. Supported 
the analysis, a four issue answer that designates 67.9% 
variance in hour practices was found. The Kaiser-Meyer-
Olkin (KMO) line of sampling adequacy was .841 
whereas the Bartlett’s take a look at of sphericalness was 
important (χ2 = 1544.494, p < .01), indicating sufficient 
inter-correlations for the correlational analysis. The 
four factors found are description, employment 
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security, result-oriented appraisal, and internal career 
opportunities. Every issue was treated as distinct 
variables to be thought-about as inputs for correlation 
analysis later.

Next, cor-relational analysis with varimax rotation 
was run to validate the spatial property of deviant work 
Behavior. Unexpectedly, one issue answer explaining 
68.7% variance was found. The Kaiser-Meyer-Olkin 
(KMO) line of sampling adequacy was .832 whereas the 
Bartlett’s take a look at of globularness was significant (χ2 
= 1055.942, p < .01), indicating decent intercorrelations 
for the correlational analysis. As a result of the items that 
were loaded on one issue replicate deviance targeted at 
people; this issue was re-labelled interpersonal deviance 

that was later thought-about within the multivariate 
analysis.

Table one presents that, internal reliableness 
worth (Cronbach α), and therefore the correlations of 
the variables. The Cronbach’s alphas obtained for the 
measures were .84 for job description, .67 employment 
security, .86 appraisal, .63 internal career opportunities, 
and .89 work deviances. Supported the table, it seems that 
in general participants reportable that human resource 
practices are being well practiced in their organizations, 
as indicated by the high mean values. Obviously, staffs 
were reportable to have interaction in work deviance 
sometimes within the surveyed organizations. 

Table-1: Means, Reliability and Correlations (N=372)

Variables Mean 1 2 3 4 5 Cronbach’s 
α

1.Job Description 3.52 -     0.84

2.Employment Security 3.29 .432** -    0.67

3.Results oriented appraisal 3.48 .447** .338** -   0.86

4.Internal Career opportunities 3.32 .448** .389** .352** -  0.63

5.Workplace Deviance 2.23 -.226** -.156** -.103* -.130* - 0.89

* Significant at p<.05; ** Significant at p<0.01

 As shown in Table-1, all dimensions of HR practices 
showed important negative correlations with workplace 
deviance, although the strength of the associations is 
quite weak [14].

RESULTS

The present study wanted to look at the connection 
between HR practices and work deviance because very 
little is thought of whether or not HR practices play a job 
in shaping employees’ deviant responses at work. Based 
on correlation analyses run, this study has provided 
empirical support for such relationship. As expected, 
HR practices are negatively associated with work 
deviance. Once staff understands that the organization 
isn’t implementing HR practices favourably, they have a 
tendency to have interaction in deviant behavior at work 
such as by creating fun of somebody (other workmates, 
guests, etc.), speech communication one thing hurtful, 

making an ethnic, non-secular or racial remark, utter 
somebody, and taking part in a mean prank on somebody. 
The finding is consistent with previous study that found 
the impact of HR system on social deviance at the 
organization level [6].

Specifically, this study found that job description, 
employment security, result-oriented appraisal, and 
internal career opportunities are negatively associated 
with work deviance. Once the workers have duties that 
are clearly outlined and have up-to-date job description, 
they’re less seemingly to have interaction in deviant 
behaviors at work as a result of the grasp what to try and 
do and the way to try and do therefore. It absolutely was 
reportable that once staff was not further from their role 
at work, they might feel stressed and should interact in 
deviant behavior at work [15]. While work stress has been 
found to be a precursor to work deviance, a lot of studies 
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ought to be conducted to verify its impact.

As expected, employment security was found to 
relate negatively to deviant behavior. Employment 
security is a very important aspect of quality of life for 
several staff [16]. Once folks feel that their job is secure, 
they’ll be a lot of committed and impelled to table-1 and 
fewer seemingly to have interaction in deviant behavior. 
Conversely, those that feel that their job is insecure 
would tend to be angry and annoyed [17].

To vent anger, they’ll divert their negative emotions 
toward others. Despite the plausible role of emotional 
responses to job insecurity, a lot of studies ought to be 
distributed to validate it. Unfavourable appraisal system 
and lack of internal career opportunities may additionally 
increase the likelihood of staff partaking in work 
deviance behavior. Appraisal system is one amongst the 
foremost problematic HR practices because it is replete 
with human perspicacity and discretion, despite makes 
an attempt to minimize such biases. As a result, staff 
could understand to be below the belt assessed and once 
this happens they may retaliate by partaking deviant 
behavior at work [18]. Once the appraisal method is seen 
as being unfair, the distribution of reward like promotion 
also will be seen as unfair [19]. While the reason for the 
connection between HR practices and deviant behavior 
is probably going, a lot of analysis is required to validate 
it. Moreover, considering the emotional method like 
anger or frustration into the equation could facilitate 
understand the entire relationship higher and therefore 
extend the present literature on workplace deviance. 

The findings of this study recommend that managers 
ought to confirm that HR practices are

Implemented in such some way that they might 
not end in unwitting, undesirable activity consequences 
at work. Perspective surveys, for instance, may be 
accustomed gauge to what extent the HR practices are 
perceived to be honest and favourable. To additional 
extend the literature, a lot of studies ought to be 
distributed to grasp the issue higher by investigation 
different factors, like individual, discourse and job-
related, and that may contribute to work deviance.

The unidimensionality found of work deviance 
additionally warrants additional analysis into the re-
examination of the size and therefore the issue additional. 
If so similar findings may be replicated, problems arise 
on why social deviance solely is exhibited at work and 

not structure deviance. Such investigation is important 
because it has vital implications to developing tributary 
work surroundings.

One of the restrictions of this study is 
generalizability. Because the participants of this study 
were from Technology organisation, the findings might 
not be generalized to a way broader population in other 
structure contexts owing to the various cultures and 
values. Moreover, as a result of this study is correlational 
in nature, causative relationships between the variables 
are tough to establish. Notwithstanding, despite these 
limitations, this study has been ready to offer initial 
understanding on the difficulty of workplace deviance 
and therefore the determinant role of HR practices.
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ABSTRACT

Background & Objectives:  Musculoskeletal disorders are usually the health isssues that hinders one’s 
working capabilities. It is the main reason for the absence from work for the emplyoees due to pain and 
discomfort. It is very important to search for the risk factors of such problems and to look for the preventive 
measures to solve the issue. There are many factors mentioned in current literature which cause these 
disorders and body mass index being one of them. The overall performance of an individual is enhanced by 
taking part in the regular physical activity.

Method:  A convenient sample of 30 IT professionals suffering from various musculoskeletal disorders 
constituted the study sample. The subjects were in the age range of 25 – 40 years with mean BMI range (19 
to 25). The minimum hours spent daily working on computer were 5 hours. Subjects were divided into three 
groups, group A: normal weight (BMI 18.6 - 24.9), group B: overweight (BMI 25.0 - 29.9), group C: obese 
(BMI 30.0 or more).

Results:  The data analysis was done using SPSS software. The paired t test showed significant improvement 
in normal weight individuals and non-significant improvement in overweight and obese individuals. BMI is 
in correlation to the level of physical activity.

Conclusion: The present study emphasizes the role of exercises in decreasing the discomfort and pain 
due to musculoskeletal system disorders. BMI is a crucial factor well associated with these disorders. It is 
highly advised for the professionals working for long hours to incorporate active lifestyle to decrease the 
risk factors leading to faulty postures and various musculoskeletal disorders.  
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INTRODUCTION

Musculoskeletal disorders are usually the health 
isssues that hinders one’s working capabilities. It 
is the main reason for the absence from work for the 
emplyoees due to pain and discomfort. It is very 
important to search for the risk factors of such problems 
and to look for the preventive measures to solve the 
issue.1,2 There are many factors mentioned in current 

literature which cause these disorders and body mass 
index being one of them.3 Body mass index is termed as 
the body mass of an individual divided by the square of 
his height and is basically expressed in the units of kg/m2 
which is widely applied as the primary tool to estimate 
to rule out health illnesses in a person due to being 
overweight or obese. The body mass index is further 
categorized as underweight (BMI below 18.5), normal 
weight (BMI 18.5 to 24.9) and overweight (BMI 25.0 
to 29.9). 4 Individual with high BMI are at high risk for 
the advancement of musculoskeletal disorders.1 Studies 
recommend that people need to change ther eating 
regimen and reduce their weight inorder to reduce the 
musculoskeletal disorders. 3,5 These disorders lower the 
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general well being status and it increases sorrow, tension, 
touchiness, poor social communications, and lower 
general wellbeing status of an individual .6 7 The major 
concern of public health these days being the decreased 
level of regular physical activity and sedentary life style. 
Less physical activity is related with the many health 
conditions and causes risk of many types of systemic 
diseases.  Additionally, the overall performance as 
well as the cardiorespiratory wellness of an individual 
is enhanced by taking part in the regular physical 
activity.8  Various researches have studied and attempted 
to make an instructive program which will prevent the 
disorders by advocationg preventive measures that are 
conservative and effective in decreasing the incidence 
of musculoskeletal disorders.9,10  It has also been 
emphasized that adopting the correct posture and active 
lifestyle habits will decrease the  prevalance of these 
disorders.11,12

METHODOLOGY 

A convenient sample of 30 IT professionals suffering 
from various musculoskeletal disorders constituted the 
study sample. The subjects were in the age range of 25 
– 40 years. The minimum hours spent working daily on 
computer were 5 hours. The patients with nerve root 
compression, disc herniation, severe scoliosis, recent 
history of any spinal surgery, any neurological disorder, 

recent fractures, severe systemic disease were excluded. 
Subjects were divided into three groups, group A: normal 
weight (BMI 18.6 - 24.9), group B: overweight (BMI 
25.0 - 29.9), group C: obese (BMI 30.0 or more).  An 
informed consent was obtained from all the participants 
and the purpose of the study was explained. The standard 
nordic questionnaire was administered to assess the 
musculoskeletal disorders in the participants. The most 
prevalent areas for pain and discomfort included the 
low back for majority of the sample. Pain was evaluated 
through short form McGill pain questionnaire13 and the 
level of physical activity through short form international 
physical activity questionnaire. 14 The subjects were 
prescribed an exercise program starting with 10 minutes 
of warm up which included simple stretching exercises 
followed by range of motion exercises for the low back. 
These exercises included trunk flexion, extension, 
lateral bending and rotation exercises. Following this 
strengthening exercises for the same muscle groups were 
actively performed by the subjects. The entire exercise 
session was conducted for the duration of 40 minutes 
four days in a week for a total of four weeks. A home 
program was devised for participants that empasized 
on an active lifestyle including avoidance of prolonged 
sitting for long hours at a stretch. Postural advice was 
given to the subjects to avoid unnecessary strain on the 
muscles while sitting at work settings. 

RESULT

The data analysis was done using SPSS software. 

FIGURE 1 : CORRELATION BETWEEN BMI AND SF-MPQ
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BMI was in correlation to SF-MPQ scores

Table 1: SF-IPAQ Pre-and post exercise program

SF-IPAQ PRE
(Mean±SD)

SF-IPAQ POST
(Mean±SD)

 p value 

Group 1
N=10

1.7±0.483 2.5±0.516 0.001

Group 2
N=10

1.9±0.567 2.4±0.483 0.104

Group 3
N=10

1.8±0.422 2.2±0.316 0.193

SF-IPAQ score was measured on the first day and after 4 weeks. The paired t test showed significant improvement 
in Group A and non-significant improvement in Group B and Group C.

FIGURE 2 : SF-IPAQ SCORE Pre and Post exercise  
program

DISCUSSION

Overweight and obesity has been called a global 
epidemic by the World Health Organization.15                            The 
prevalence of overweight and obesity is especially 
dramatic in economically developed countries and not 
only in adults but also in children and adolescents.16 
Being overweight may originate from many different 
factors ranging from environmental influences on 
genetic variations.17 The heritability of predisposition for 
a high body mass index or body fat content is between 
25 and 40%, which suggests that other factors such as 
environmental factors may also play a critical role.17 

Both the family environment and genetic predisposition 

influence the development of body fat content and 
distribution. Other crucial factors include lifestyle 
factors such as physical activity, nonsmoking, high-
quality diet, sedentary activities and normal weight.18,19

Obesity is the result of a chronic positive energy 
balance achieved by consuming more energy than 
is expended. The primary modifiable variable of 
the expenditure component is physical activity that 
is categorized into four domains: occupational, 
transportation, household, and leisure-time activities. 
20 Existing literature presents conflicting findings 
regarding the association between physical energy 
expenditure and Body Mass Index .21 Some studies 
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conclude that higher BMIs are associated with higher 
energy expenditure 22 whereas few others report no 
association between the two. Gender differences appear 
to contribute further to the controversy .23

The present study showed improvement in pain due 
to musculoskeletal disorders in normal BMI individuals 
while there was no improvement seen in overweight 
and obese individuals following physical activity 
program.  High BMI (overweight and weight) was 
tolerably connected with an expanded pervasiveness of 
musculoskeletal indications. The outcomes demonstrated 
noteworthy connection between’s physical activity 
practice, BMI and musculoskeletal pain complaints.  

This is well in accordance with the existing literaute 
which shows the relations between overweight or 
obesity and the pervasiveness of back pain symptoms 
more grounded for both genders.24 It is advocated that 
obesity is a possibly modifiable hazard component for 
musculoskeletal disorders. 

A multidisciplinary treatment approach is required 
for the management of musculoskeletal disorders 
prevalent in professionals due to sedentary lifestyle.  
A combined exercise protocol which include both 
strengthening and stretching exercises together with 
resistance training helps to decrease the pain and 
discomfort of the patient and improve their productivity. 
The present study emphasizes the role of exercises in 
decreasing the discomfort and to plan the management 
of these musculoskeletal system disorders. BMI is a 
crucial factor well associated with these disorders. It is 
highly advised for the professionals working for long 
hours to incorporate active lifestyle to decrease the risk 
factors leading to faulty postures.  
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ABSTRACT

Retail business hasexpanded quickly within a short period in India and has raised critical concerns such as 
management of service level while meeting consumer needs. That impact the performance of the retailers 
and their cost-effectiveness. The paper probesthe estimation of demand for a store brand household item, 
namely Pickle, and demonstrates the benefits of multinomial logistic regression as a useful tool for handling 
categorical demographic variablesvery frequently used as predictors. Retailers can benefit immensely, by 
the methodology for other similar products. Moreover, they can enhance space optimization and achieve 
greaterprofitability per unit retail space and improve customer satisfaction. The research finds that the 
probability of buying the store brand pickle increases with age of customer and evinces a clear gender bias 
in the inclination to buy store brand Pickle.

Keywords: inventory management, assortment planning, multinomial logistic regression, R environment

INTRODUCTION

Economic policies changes, growth of middle class 
population, and higher in per capita income hasspurred 
economic growth in India,leading to prosperity retail 
sectoras a resultnow the retail sector represents 10% 
of India’s GDP and a 8% share of employment.
Additionally, food inflation is exerting pressure on the 
retailers to reduceoperating cost to sustainbusiness and 
profitability. Food price inflation has strained consumer 
budgets leading them to reduce frequency of visits to 
the stores and also their purchase volumes. Though 
it is well known that inflation is due to dynamics of 
global economic environment, and uncertain rainfall, it 
has certainly broughtoperations efficiency to retailer’s 
attention.

The competition in the retail in industry in India has 
been dynamicdue tothe emergence of retail chains and 
modern retail stores. The critical issues in retailing is 
the decision about the variety of items a retailer decides 
to carry for satisfying the consumer. While a wide 
product assortment meetsevery consumer’s needs, it 
increases inventory. Additionally, it leads to shelf space 
allocations problems. The problems acquire intensity 
since retail space is expensive and limited. In view of 
such constraints, retailers need to use efficient assortment 

strategies. This means that the retailers would strive to 
find an optimal mix of products to minimize cost of 
operations without affecting service levels. This pivots 
on estimating demand for products.  Regression, moving 
average, and exponential smoothing are frequently used 
to estimate aggregate demand. At SKU level, logistic 
regression has been suggested by literature for demand 
estimation.Logistic regression helps in establishes link 
between demographics and consumer choice of products. 
Demographics have been found to be good predictors 
for retail demand.Demographic variables are categorical 
in nature and simple regression is not suitable. Logistic 
regression and multinomial logistic regression are 
best options. This research uses multinomial logistics 
regression to determine the probability of purchase as a 
function of demographic variables age, gender.

Pickles are an integral part of food in Indian 
households and are traditionally prepared at home 
using several spices in various combinations leading 
to different tastes and health benefits. The combination 
of spices and methodology determines the shelf life 
of the pickles. It pertinent to point out that homemade 
pickles do not use preservatives but are prepared in such 
a manner that they remain good for long durations (2 
to 3 years). More over pickles are known to be used 
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only after a period of maturation, that is generally 
not less than 6 months. In recent times due to lack of 
expertise and time families have started to purchase 
pickles made commercially, which are known to use 
preservatives and other artificial ingredients. The older 
generation still believes that pickles made at home are 
better tasting, hygienic, and good for health as they are 
devoid of artificial chemicals. While brand owners claim 
that their products are equivalent to homemade pickles, 
consumers’ trust seems to be latent. Our study does not 
explicitly dwell into the hygiene aspect of the off the 
shelf pickles, but it seems that hygiene is an intrinsic part 
of the consumer choice and purchase intentions. Since 
we have not explicitly studied the hygienic aspects of 
the pickle as commercial products, the research does not 
make any comments on that aspect 

Abundant literature on studies on various aspects of 
supply chain management for FMCG goods including 
food and grocery items is available. In this study 
how,inventory can be smartly managed in retail outlets 
is presented. The retail outlets are the first point contact 
for consumers and they relay the consumer requirements 
up the supply chain to the manufacturers. Variables 
such as floor space, shelf space, display methodology 
etc. have been identified as the measures that determine 
selling efficiency.

LITERATURE REVIEW

Retailer’s assortment of products is dependent on 
the target customers, shelf space availability, brand 
perception, financial strength, and the competitive 
profile. Even though many retailers claim to offer a 
one stop shopping experience, providing the whole 
range of product a random customer would want to 
buy is next to impossible. Moreover,there is empirical 
evidencethat on an average customer visit at least three 
shops before fulfilling all their requirements.  The 
number of consumers served by a retail outlet is so large 
that satisfying each customer in the target set would be 
difficult1 and consumers first-choice preference changes 
from time to time 2,3. Consumer preferences are directed 
by factors such as fulfilment of global and local utility, 
estimated search cost, and availability of substitutes 
etc. Such changes can occur due to satiation, need for a 
change due to changing objectives, social position4, or to 
know5,6 about other items. Such changes lead customers 
to seek variety. Findings of the above papers means that 
high levels of heterogeneity in consumer preferences are 

ubiquitous and a retailer may have to stock an extensive 
variety of products and SKUs. Stocking of inventory is 
limited by availability of resources. In addition, studies 
have evinced that offering too many choices negatively 
affects consumer perception about the store7,8 because 
consumers are beset with the amount of choice and 
find it difficult arrive at a purchasing decision and the 
customers may not come back to the store9. Moreover, 
apparent variety has an influence on consumers’ buying 
decision and a mismatch between actual variety and 
perceived variety can potentially negatively impact 
buying experience and may lead to lost sales or the 
consumer 10,11,12. Perceived variety is dependent on 
method of display and the symmetry of the assortment 
13. Further retailers may lose sales (lost sales to extent of 
4% occurs due to OOS14 due to out of stock situations 
in which the consumer can either buy a substitute or 
buy the preferred product from a competing store. The 
following table shows reactions to stock out situations:

Multinomial Logit model (MNL)

Theory of utility is the basis for the MNL model. 
Each customer relates a utility for the purchase or no-
purchase of a particular category/SKU. The no-purchase 
decision is coded in the model as product 0, i.e.when a 
customer chooses product 0 it is considered a no purchase 
decision. The consumer’s utility related to choose of 
a product j from S U {0} the Union of set of products 
carried by the retailer and product 0 is represented as Uj. 
The utility Uj is considered to be sum of a deterministic 
part and a random part 

Uj = uj + εj

The random portion is modeled as a double 
exponential random variable with the following 
distribution:

Pr {X < ε} = Exp (-Exp – (ε/µ + γ))

Where γ is Euler’s constant (0.57722). Its mean 
is zero, and variance is µ2π2/6.  As the degree of 
heterogeneity among the customers increases µ also 
increases. The εj are independent across consumers. 
Hence the product wise general utility for each consumer 
is same; the actual realized utility may be different based 
on the level of heterogeneity of the customer population. 
Additionally, unobservable factors determining the 
utility of the product to the individual may also be a 
cause. An individual maximizes utility when choosing 
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a product from the available set. Hence, the probability 
that an individual chooses product j from S U {0} can be 
represented as

The double exponential distribution being closed 
under maximization we can write the probability that 
a random customer chooses product j from S U {0} as 
(For proof refer Anderson et al (1992)19. 

Guadagni and Little (1983)15, show how MNL 
model can be used for estimating demand for a group 
of products. 

The major criticism for the MNL model is due to 
Independence of Irrelevant Alternatives (IIA) property. 
This property is true when ratio of choice probabilities 
for any two alternatives is independent of ratios for other 
such alternatives. When we compare two brands within 
a category, choices within one brand will only lead to 
cannibalization under high brand loyalty and this property 
would not be true. Such situations are not rare. One way 
of overcoming this is to use a Nested Logit Model that is 
the customer first makes a choice of the brand and follows 
it up with choosing the SKU. Probability of choosing 
within a brand follows an exponential distribution and 
hence the choice probability between two brands also 
follows an exponential distribution and we can write the 
total probability as

In which the first term on the right hand side refers 
to the choice between brands and the second term refers 
to the choice within a brand. One difficulty in using this 
nested logit model is that we need know the product 
attributes the customer uses in the choice process and 
how the customer prioritizes them. The MNL is also 
deficient in capturing intricate issues with substitution 
behavior. The model cannot differentiate between 
products that have same penetration rate but different 
substitution rates.

METHODOLOGY

A retail store frequented many consumers located 
in a residential area was chosen for the study. The name 
of store and Picklebrand is being kept confidential for 
commercial reason at the request of the store owner.
Mall encounter method of sampling was used to find 
out purchase intention of store the brand pickle.Ashort 
demographic profile consisting only of gender and 
age was also collected as only these two demographic 
variables are used in this analysis. In total details 

from 133 customers was collected and analyzed. The 
analysis was carried out using “nnet” package in the R 
environment. Chi square test function available in the 
generic R environment was used to perform chi square 
test prior to performing the multinomial regression.

RESULTS AND DISCUSSION

The sample profileis as in table 1 

Table 1: Sample Profile

Total number of respondents 133

Gender ratio 62% male and 38 % 
female

Age group
Group I        20-25 years
Group II       26 -30 years
Group III      31 -35 years

39%
30%
31%

As a firststep the data was put through a chi square 
test to see if there are significant differences between the 
groups based on gender, age and education. The Routput 
for chi square test is given in table 2:

Table 2: Pearson’s Chi-squared test with Yates’ 
continuity correction for gender Vs purchase 
intention

data: product purchase

Chi Square Df P – Value

12.032 1 0.005228

The null hypothesis that there is no gender-based 
difference in purchase intentions is rejected at alpha of 
5%. Which indicates that there is significant difference 
men and women about choice of Pickel brands.A similar 
chi square test on age and purchase preference yielded 
the following results:

Table 3: Pearson’s Chi-squared test for Age 
group vS Purchase intension

data:  purchase of product

Chi Square Df P – Value

10.036 2 0.006619
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Which clearly shows that the purchase preference of 
different age groups is different and highly significant at 
an alpha of 5%.

The output of the multinomial logistic regression 
using “multinom” function in nnet package is given 
below in table 4

Table 4: Multinomial Regression: logit z 
associated with purchase intention and independent 
variables Age and Gender

Coefficients: Values Std. Err. P values

Intercept 3.50769445 1.225891 0.0042185035

Age -0.09448192 0.041458 0.0226683025

Gender -1.46494357 0.397377 0.0002273296 

Residual Deviance: 165.2999 

AIC: 171.2999 

From the table it is clear that all the coefficients 
are significant at an α = 0.05. The following regression 
equation (* is used as multiplication sign) can be 
constructed from the above

(logit) Z = 3.5077 – 0.0945*Age – 1.465*Gender   (1)

The probabilities can be calculated using equation 2

  P= e^Z/(1+e^Z)           (2)

From the regression equation it can be inferred that 
the variables age and gender have negative effect on the 
probability of purchase, i.e. as we move from group I to 
Group II in the age category the probability of purchase 
diminishes by a factor of 0.0945 and between men and 
women the change in probability is to the extent of 1.46. 
This is clear from the predicted probabilities for the 
sample. 

The predicted probabilities are given in table 5

Table 5: Predicted probabilities

Age Gender Logit(Z) Exp(Z) Predicted proba-
bilities

34 1 -1.1696 0.31 0.24

30 1 -0.7917 0.453 0.31

33 1 -1.0752 0.341 0.25

31 0 0.57875 1.784 0.64

28 1 -0.6027 0.547 0.35

30 0 0.67324 1.961 0.66

30 1 -0.7917 0.453 0.31

22 0 1.42909 4.175 0.81

24 1 -0.2248 0.799 0.44

29 1 -0.6972 0.498 0.33

20 1 0.15311 1.165 0.54

30 0 0.67324 1.961 0.66

31 1 -0.8862 0.412 0.29

21 1 0.05863 1.06 0.51

30 1 -0.7917 0.453 0.31

32 0 0.48427 1.623 0.62

31 1 -0.8862 0.412 0.29

27 1 -0.5083 0.602 0.38

27 1 -0.5083 0.602 0.38

20 0 1.61806 5.043 0.83

22 1 -0.0359 0.965 0.49

20 0 1.61806 5.043 0.83

25 1 -0.3193 0.727 0.42

23 1 -0.1303 0.878 0.47

31 0 0.57875 1.784 0.64

24 1 -0.2248 0.799 0.44

33 1 -1.0752 0.341 0.25

Gender is coded as Male = 1 and Female = 0

Summary analysis of the predicted probabilities 
based on gender and age group is presented in table 
6. From the table it can inferred that women of all age 
groups have greater preference for the store brand Pickle 
whereas younger men prefer the store brand Pickle than 
older men.
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Table 6: Average Predicted Probabilities

Age group 20 - 25

W M

0.79 0.48

Age group 25-30

W M

0.68 0.35

Age group 31-35

W M

0.61 0.25

CONCLUSION

It has been established, how demographic data can 
be used to estimate demand for packaged food item 
such as Pickle. Additional demographic details could 
be used to get further clarity about the purchase intent 
of customers but the investigation becomes tedious 
and statistical significance may not be realized, thereby 
making the results not useful for realistic demand 
estimation. Additionally, the study provides direction 
for future research with more detailed demographic 
profile of customers to enable the retailers to manage 
their inventory and shelf space well and reduce cost of 
operations. Further simulation can be used to produce 
greater clarity into the buying behavior of consumer. 
Moreover, the analysis presented here can also be used 
by manufacturers to develop marketing plans for their 
merchandises. The preference for the store brand is 
gender as well as age dependent. Older age customers 
have greater preference for the store brand pickle when 
compared to younger customers. Women have greater 
preference for the store brand pickle across all age 
groups but men of younger age have greater preference 
for the store brand pickle than older age men.
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ABSTRACT

Patients’ understanding and knowledge of the disease condition and its management are crucial factors in 
achieving treatment goals and in empowering patients for self-care management.It is therefore necessary 
to assess knowledge levels and knowledge needs among dialysis patients and to educate them sufficiently 
on disease management and therapeutic regimens.Methodology: Cross sectional pilot study among 31 
maintenance hemodialysis(HD) patients.Strata of three groups was developed:Patients on HD since 
<15days,15 days to 4 months,4 months and above.A validated questionnaire covering five domains:disease 
knowledge,infection,dialysis treatment,fistula care and nutrition was administered to patients from the 3 
strata.Results:16.1% had poor knowledge,23% had moderate knowledge and 3% had good knowledge 
regarding their disease condition.9.7% had moderate knowledge and 80.6% had poor knowledge on infection 
prevention measures.77.4% had moderate knowledge and 12.9% had poor knowledge on dialysis treatment 
and safety.49.6% had moderate knowledge and 80.6% had poor knowledge on nutrition management for 
their disease condition.80.6% had moderate knowledge and 9.7% had poor knowledge on fistula care.
Conclusion: There is a need for a sustainable model of multidisciplinary educational intervention to educate 
patients on dialysis,since the cost of a multidisciplinary approach is a challenge in a limited resource setting 
as well as an additional financial burden for patients.
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INTRODUCTION 

Chronic kidney disease (CKD) is a chronic 
condition and a leading global health problem. CKD 
is characterized by gradual loss of kidney function.
Diabetes and hypertension today account for 40–60% of 
cases of CKD in India.1 The Indian council of medical 
research reports the prevalence of diabetes in the Indian 

population to be 7.1%,and amongst the urban population 
above the age of 40 years to be 28%.2,3 Given India’s 
population of more than 1.3 billion people,the rising rate 
of CKD is very likely to pose serious questions to health 
services and the economy in the future. The age-adjusted 
incidence rate of ESRD in India is estimated to be 229 
per million population.While more than 200,000 new 
patients every year need renal replacement in India,only 
10 percent of them actually receive some form of 
renal replacement4 The estimated global prevalence of 
CKD is between 11 to 13%, with the majority being 
in stage 5.5 Millions die every year because of a lack 
of access to treatment and/or a lack of capacity to pay 
for the treatment.6Globally,nearly 1.9 million patients 
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go through renal replacement therapy every year,with 
continued use by 316 per million population and 
annual initiation by 73 per million population(31.6 per 
100,000 and 7.3 per 100,000).7A review of 29 published 
dietary intake studies on maintenance dialysis patients 
reported that the majority of patients were unable to 
meet the recommended daily dietary protein/energy 
intake and that there was a wide variation in the intake.
Evidence of muscle wasting is seen in 18 to 75% of 
patients with CKD undergoing maintenance dialysis 
therapy.8 ,9 Patients’ knowledge regarding care of kidney 
disease and hemodialysis care will help them to be 
better informed about the disease,and is an important 
factor in improving adherence to treatment.Accurate 
and permanent education on diet,complications of 
hemodialysis and prevention and care of comorbidities 
can increase the self-care ability,health literacy and 
adherence of patients.10 

A quasi-experimental study in the United states 
which studied the effect of education on diet and patient 
knowledge among hemodialysis patients with sessions 
of 20 to 30 minutes, reported improved phosphorous 
levels and knowledge which further improved in the 
next six months, and no difference in serum calcium 
and serum PTH levels.11Finkelstein et al report 35% 
of pre-ESRD patients being unaware of any treatment 
modality for ESRD.Forty-three percent were unaware of 
hemodialysis,56% were unaware of transplantation,57% 

were unaware of continuous ambulatory peritoneal 
dialysis and 66% were unaware of automated peritoneal 
dialysis.Patients’ understanding of kidney diseases would 
improve with the worsening of their condition:the reason 
being the increased contact with the nephrologist.12

A significant variation exists in the capacities of 
patients on hemodialysis in obtaining their recommended 
nutrient requirements.The majority of hemodialysis 
patients are unable to meet their recommended daily 
protein and/or energy intake.Evidence of wasting was 
observed in between 18 and 75 percent of hemodialysis 
patients.13, 14To improve the success of hemodialysis and 
improve outcomes in patients undergoing hemodialysis,it 
is important to increase patients’ nutritional education 
in line with the 2006 clinical practice guidelines and 
recommendations.15

RESULTS

As seen in table 1,16.1% had poor knowledge,23 
% had moderate knowledge and 3 % had good 
knowledge of their disease condition.9.7% had moderate 
knowledge and 80.6% had poor knowledge of infection 
prevention measures.77.4% had moderate knowledge 
and 12.9% had poor knowledge of dialysis treatment 
and safety.49.6% had moderate knowledge and 80.6% 
had poor knowledge of nutrition management for their 
disease condition.80.6% had moderate knowledge and 
9.7% had poor knowledge of fistula care.

Table 1: Levels of knowledge across various knowledge domains among hemodialysis patients.

Knowledge  domains 
Good  
N(%)

Moderate 
N(%)

Poor
 N (%) 

Kidney disease (3)9.6 (23.0)74.1 (5)16.1

Infection (3)9.7 (3)9.6 (25)80.6

Dialysis treatment (3)9.7 (24)77.4 (4)12.9

Fistula care (3) 9.7  (25)80.6 (3) 9.7

Nutrition (3)9.7 (3)9.6                (25)80.6

Table 2: Mean and standard deviation 

Knowledge domain Mean Std. Deviation

Infection 10.2581 7.79730

Dialysis treatment 7.6129 4.22435

Fistula Care 5.2581 3.48298

Nutrition 15.2903 11.96437

Kidney disease 16.6333 9.18200
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Association of knowledge domains and 
sociodemographic factors 

A significant association was seen among the 
following domains and socio demographic factors: 

Knowledge of kidney disease and age (table 03),

Knowledge of dialysis treatment and type of 
vascular access

Knowledge of nutrition and type of vascular access 

Knowledge of dialysis treatment and dialysis days

Table 3: Association of knowledge domains and sociodemographic factors 

Socio demographic             Knowledge of kidney disease (n=31) p-value

Good Moderate Poor 

Age (years)
<30
31-40
41-50
50 and above

0
1 (12.5%)
1 (20%)
1 (6.25%)

2 (100%)
5 (62.5%)
4 (80%)
13 (81.25%)

0
2 (25%)
0
2(12.5%)

0.026*

Vascular access Knowledge of dialysis treatment  (n=30)

Fistula 
IJV 
femoral

3(13.6 %)
0
0

19(86.4%)
3(50 %)
2(66.7%)

0
3(50 %)
1(33.3%)

.036*

                                                        Knowledge of nutrition (n=31)

Fistula 
IJV 
Femoral

3(13.5%)
0
0

18(82 %)
6(100 %)
1(33.3 %)

1(4.5%)
0
2(66.7 %) 0.009*

Dialysis days            Knowledge of dialysis treatment(n=31)

>15 days 
16 to 120 days 
120 days and above

0                                      
0
4(30.8%)

6(75 %)
8(80%)
 9 (69.2%)

2(25%)
2(20%)
0

.036*

DISCUSSION

The results have shown that there is a need to 
improve patient knowledge and awareness levels of 
infection prevention and nutrition. ie 80.6 % had poor 
level of knowledge.16.1% had poor knowledge of 
kidney disease.12.9 % had poor knowledge of dialysis 
treatment.9.7% had poor knowledge of fistula care.
David et al reported HCV seroprevalences ranging 
between 0.7% and 18.1% across different countries in the 
Asia pacific region.The seroprevalances were generally 
higher in HD as compared to Peritoneal Dialysis(PD) 
populations. No associations were found with respect 

to HBV.13 Standard guidelines,regular interviews and 
updates of policy have been used to ensure high levels 
of compliance and knowledge regarding vascular access 
infection control among nurses.15 Standard guidelines 
and regular reviews and updates of policies.

Systems should also be developed to ensure a high 
level of compliance standard guidelines and regular 
reviews and updates of policies.

Systems should also be developed to ensure a high 
level of compliance
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Patients with improved knowledge showed better 
adherence to treatment and a lower infection rate.This 
was achieved through ongoing evaluation,training 
and home visits.16 Assessment of nurses’ and patients’ 
knowledge regarding modes of transmission has been 
determined to be an important factor.A study conducted 
in Saudi Arabia in a setting with different infection 
prevalence rates in dialysis units explored the knowledge 
of nurses regarding the modes of transmission for HCV 
on a 10 point scale.In the high prevalence unit,nurses 
ranked blood transfusion at 9 and contaminated HD 
machines at 7.Nurses in the low prevalence unit ranked 
dialysis in other centers at 7.8,nurse transmitting the 
virus from patient to patient at 6.6,blood transfusion at 6 
and contaminated HD machines at 6.17

Malnutrition can contribute to mortality among 
dialysis patients.The major causes of malnutrition are 
metabolic acidosis,restricted diet,loss of appetite as a side 
effect of the drugs,uremia leading to anorexia,chronic 
volume overload,dialysis and the presence of acute 
and chronic systemic disease causing an inflammatory 
response.14The present study found patient knowledge 
levels of nutrition management to be very poor(80.6% 
of patients had poor knowledge levels).This clearly 
indicates that patients require intensive nutritional 
counselling,diet recalls and diet plans to improve their 
knowledge and practice.Adequate nutrition is very 
important for dialysis patients for a better overall outcome.
Protein energy malnutrition is highly prevalent(25-50%) 
among dialysis patients and is associated with increased 
morbidity and mortality.Adequate and safe intake 
of protein,calories,sodium,potassium, phosphorous 
and fluid are important for the wellbeing of dialysis 
patients.Nutritional intervention that is tailored 
specifically considering barriers can result in improved 
albumin levels even among patients with high levels 
of C reactive proteins.These barriers could be a lack 
of knowledge,poor appetite,inadequate dialysis or 
support to cook.18 A nurse led intervention educating 
patients on CKD, hyperphosphatemia,signs and 
symptoms,treatment,phosphate binder use,dietary 
care,benefits,risks and options for improving 
health-related quality of life ineffectively reduced 
hypophosphatemia and improved albumin levels.19

Teaching and weekly reinforcement about diet,fluids 
and control of weight gain reduced interdialytic weight 
gain and improved adherence.However it did not improve 

mean blood pressure20.Since nephrology nurses have a 
long term relationship with patients,educating patients 
through them would be ideal.20A nurse working on a 
protocol and administering patient education on disease 
management brought about improved hemoglobin and 
albumin levels of patients.21A unique study focussing on 
public health dimensions and perspectives to improve 
hyperphosphatemia concluded that vigorous public 
marketing campaigns to promote fruits and vegetables 
may alter food preferences.Availability of junk food 
high in phosphorous,proximity to stores and vending 
machines influence dietary intake among patients.
Phosphorus content being listed on food labels enables 
dialysis patients to monitor their intake.22

An educational intervention is as effective as oral 
supplementation to prevent malnutrition and treatment 
of malnutrition.Improved creatinine and protein 
serum values,and other biochemical parameters were 
the markers of effectiveness.23A nurse administered 
protocol,training received through theoretical input,case 
training and review  and  guided readings on related 
content resulted in both the study and the control 
groups improving over time,with significant intragroup 
improvements and no intergroup differences.24
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 ABSTRACT

The occurrence of emerging and re-emerging infectious diseases in humans has increased in the recent 
past and imposing a serious public health threat globally.  Despite remarkable advances in medical science 
and treatment during 20th century, infectious diseases remain the leading cause of death worldwide. Over 
30 new infectious agents have been detected worldwide in the last 20 years and 60 per cent of these are of 
zoonotic origin. Recent world events, such as the 2014 Ebola epidemic, have brought public attention to 
challenges imposed by emerging and re-emerging infectious diseases. Evolution of pathogenic infectious 
agents with genetic change, antimicrobial resistance, insecticide resistance, human demographic and 
behavioral change, human susceptibility to infections, poverty and social inequality, climate and changing 
ecosystem, urbanization and deforestation, increase international travel and trade, deterioration in public 
health surveillance and breakdown of public health measures are the main contributing factors of emerging 
and re-emerging infections. Coordinated, well-prepared and well-equipped health  systems; partnerships 
among clinicians, microbiologists and epidemiologists; improved methods for detection & epidemiological 
surveillance & laboratory capabilities and services; screening on international travels and trades; effective 
preventive & therapeutic technologies; strengthened response capacity; political commitment & adequate 
resources to address underlying socio-economic factors and international collaboration & communication 
are utmost important for managing emerging and re-emerging diseases worldwide
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INTRODUCTION

Over the last two centuries, science has made 
huge progress in the fight against infectious diseases. 
But the biggest battles may still be to come. With 
tens of thousands of peopletaking planes every day, 
contagious illnesses have unprecedented opportunities 
to spreadfarther and faster. Antibiotics that once cured 
diseases like tuberculosis now do not alwayshave an 

effect. Old enemies like polio refuse to go away. Others 
like smallpox threaten adevastating comeback if released. 
Since the 1970’s new diseases have been identified 
atthe unprecedented rate of one or more per year, and 
scientists are warning of a possibleworldwide epidemic 
involving a killer virus that they believe does not even 
exist yet1. Global public health security is defined as the 
activities required to prevent and respond to threats that 
endanger the collective health of people across different 
regions and nations. Lack of global public health security 
may also have consequences in terms of economic or 
political stability, trade, tourism, access to goods and 
services and demographic stability. Global public health 
security covers a wide range of complex and daunting 
issues, including health consequences of human 
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behavior, climate change and weather-related events, 
infectious diseases, natural catastrophes and man-made 
disasters2. There is strong evidence to suggest that this 
income inequality or disparity between the different 
socioeconomic classes is associated with worse health 
outcomes. The high burden of disease, disability and 
death can only be addressed through an effective public 
health system. However, the growth of public health has 
been very slow due to low public expenditure on health, 
very few public health institutes and inadequate national 
standards for public health education3.

MATERIALS & METHOD

This study aimed to give an overview on global public 
health threats due to emerging or re-emerging infectious 
diseases and the strategies to reduce threats. This study 
reviewed and analyzed various publications and reports 
pertinent to emerging infectious diseases burden and its 
global impact.  The incidence of emerging infectious 
diseases in humans has increased within the recent past 
or threatens to increase in the near future. In the recent 
past, world has seen outbreaks of various organisms 
of emerging and re-emerging diseases in various parts 
of the world and most of these are of zoonotic origin. 
Prevention and control of emerging infectious diseases 
will increasingly require the application of sophisticated 
epidemiologic and molecular biologic technologies, 
changes in human behaviour, a national policy on early 
detection of and rapid response to emerging infections 
and a plan of action.

FINDINGS

Pandemic Risk 

Among policymakers who worry about it at all, 
optimists think a severe pandemic is a once-in-a-century 
event. But before the onset of the 2014 Ebola epidemic, 
most people, including policymakers, seldom thought 
about pandemics (worldwide epidemics)—which 
explains why the risk of contagion is undermanaged 
and the Ebola crisis is here at all. Ebola is still largely 
confined to three small West African countries, where 
the human, social, and economic damage is already 
high. If the crisis is not contained, damaging health 
and economic impacts would bereplicated in other 
developing countries and even on a globalscale in the 
case of a pandemic.Contagionsurprises and then worsens 
because the authoritiesand the public are unaware of the 
risk and implicationsof exponential spread. Even without 

a global spread, disease outbreaks can be very costly. 
They occur with unnervingfrequency. Recent years saw 
Severe Acute Respiratory Syndrome (SARS) and H5N1 
and H7N9 avian flu—and now we face the Ebola crisis. 
With current policies, one of these, or another pathogen, 
will cause a pandemic4.

Emerging Infectious Diseases:

These include new, previously undefined diseases 
as well as old diseases with new features. These new 
features may include the introduction of a disease to a 
new location or a new population (e.g. it may present in 
youth where previously it was only seen in the elderly); 
new clinical features, including resistance to available 
treatments; or a rapid increase in the incidence and 
spread of the disease. Emergence may also be due to a 
new recognition of an infectious agent in the population 
or the realization that an established condition has an 
infectious origin. Over 30 new infectious agents have 
been detected worldwide in the last three decades; 60 
per cent of these are of zoonotic origin, and more than 
two-thirds of these have originated in the wildlife. 
Epidemics or pandemics caused by these emerging and 
re-emerging infections often take a heavy toll of life 
and by rapidly spreading across borders are responsible 
for much concern and panic. Besides health, emerging 
infections also present a grave economic, developmental 
and security challenge 5.

Re‐emerging infectious disease

Infectious agents that have been known for some 
time, had fallen to such low levels that they were no 
longer considered public health problems & are now 
showing upward trends in incidence or prevalence 
worldwide or have appeared in areas where they were 
not previously found. Reappearance of a disease which 
was once endemic but had since been eradicated or 
controlled, would classify it as a re-emerging infectious 
disease.

Factors Contributing to Emergence: 

Evolution of pathogenic infectious agents (microbial 
adaptation & change), Mutations, Development of 
resistance to drugs, Resistance of vectors to pesticides, 
Antimicrobial Drug Resistance are the main agents. 
Human demographic change (inhabiting new areas) 
leading to increase contact with animals and natural 
environment, human behavior (sexual, drug use by 
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sharing needles),  human susceptibility to infection (Immunosuppression) due to stress and lifestyle changes, 
nutritional changes, more use of pesticides, poverty & social inequality, wars, civil unrest, agricultural practices such 
as pig or poultry farming, breakdown of public health measure, globalization of travel and trade etc. contribute  to 
emergence. 

Emerging Infections in the World

1973 Rotavirus                        Enteritis/Diarrhea
1976 Cryptosporidium            Enteritis/Diarrhea
1977 Ebola virus                     VHF
1977 Legionella                       Legionnaire’s dz
1977 Hantaan virus                  VHF w/ renal Failure 
1977 Campylobacter                Enteritis/Diarrhea
1980 HTLV-1                           Lymphoma
1981 Toxin prod. S.aureus       Toxic Shock Synd.
1982 E.coli 0157:H7               HUS
1982 HTLV-II                           Leukemia
1982 Borreliaburgdorferi         Lyme disease
1983 HIV                                 AIDS
1983 Helicobacter pylori         Peptic ulcer dz
1988 Hepatitis E                      Hepatitis
1989 Hepatitis C                      Hepatitis

1990 Guanarito virus                      VHF
1991 Encephalitozoon                    Disseminated dz
1992 Vibrio cholerae O139            Cholera
1992 Bartonellahenselae                Cat scratch dz
1993 Sin Nombre virus                  Hanta Pulm. Synd.
1994 Sabia virus                             VHF
1994 Hendra virus                          Respiratory dz
1995 Hepatitis G                            Hepatitis
1995 H Herpesvirus-8                    Kaposi sarcoma
1996 vCJD prion Variant               CJD
1997 Avian influenza (H5N1)        Influenza
1999 Nipah virus                            Encephalitis
1999 West Nile virus                      Encephalitis
2001 BT Bacillus anthracis            Anthrax
2003 Monkeypox                            Pox
2003 SARS-CoV                            SARS

Emerging Virus Re-emerging Virus

2001 - Nipah Virus(Bangladesh, India)
2003 - SARS Coronavirus
2004 - Avian Influenza(H5N1), Thailand,Vietnam
2006 - Influenza H5N1(Egypt, Iraq)- New Human Rhinovirus(USA)
2007 - Nipah Virus(Bangladesh)- LCM like Virus(Australia)- Polyoma like 
virus(Australia)
2009 - Influenza H1N1
2011 - Crimean Congo HemorrhagicFever (India)

• Ebola
• Marburg
• Dengue
• Yellow fever
• Chikungunya
• Chandipura
• West Nile Virus
• Rift Valley Fever
• Human Monkey Pox

Emerging Bacteria Re-emerging Bacteria

• Drug resistant MTB- BothMDR and XDR
• MRSA
• VRE
• CR – GNB esp. Klebsiella
• E. coli O104: H4
• Stenotrophomonasspp.
• Extended spectrum betalactamaseproducingpathogens

• Cholera, H. pylori,
• Neonatal tetanus
• Yersinia pestis
• Rickettsia
• Cl. Difficile
• Cl. Botulinum
• Bacillus anthracis (due to bioterrorism)
• Fransciella
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Global trends and burden of Emerging Infectious 
Diseases

Emerging infectious diseases (EIDs) are a significant 
burden on global economies and public health. Their 
emergence is thought to be driven largely by socio-
economic, environmental and ecological factors, but no 
comparative study has explicitly analysed these linkages 
to understand global temporal and spatial patterns of 
EIDs.  EID events are dominated by zoonoses (60.3% 
of EIDs): the majority of these (71.8%) originate in 
wildlife (for example, severe acute respiratory virus, 
Ebola virus), and are increasing significantly over time. 
It was found that 54.3% of EID events are caused by 
bacteria or rickettsia, reflecting a large number of 
drug-resistant microbes in our database. The emerging 
infectious diseases account for 26 per cent of annual 
deaths worldwide. Nearly 30 per cent of 1.49 billion 
disability-adjusted life years (DALYs) are lost every year 
to diseases of infectious origin. The burden of morbidity 
and mortality associated with infectious diseases falls 
most heavily on people in developing countries, and 
particularly on infants and children 5

SARS: Severe acute respiratory syndrome (SARS) 
is a viral respiratory illness caused by a coronavirus, 
called SARS-associated coronavirus (SARS-CoV). 
SARS was first reported in Asia in February 2003. Over 
the next few months, the illness spread to more than 
two dozen countries in North America, South America, 
Europe, and Asia before the SARS global outbreak of 
2003 was contained. According to the World Health 
Organization (WHO), a total of 8439 people worldwide 
became sick with SARS during the 2003 outbreak. 
Of these, 812 died6. It caused tremendous negative 
economic impact on trade, travel and tourism, estimated 
loss of $ 30 to $150 billion. High level commitment is 
crucial for rapid containment . Global partnerships & 
rapid sharing of data/information is utmost important to 
enhance preparedness and response.

Highly Pathogenic Avian Influenza (H5N1): 
Since Nov 2003, avian influenza H5N1 in birds affected 
60 countries across Asia, Europe, Middle-East & Africa.  
More than 220 million birds killed by AI virus or culled 
to prevent further spread. Majority of human H5N1 
infection due to direct contact with birds infected with 
virus.  Total 860 cases and 454 deaths among human 
reported in 16 countries, mostly in Egypt, Indonesia, 
Vietnam, Cambodia, China & Thailand.

Novel Swine origin Influenza A (H1N1):  After 
early outbreaks in North America in April 2009 the new 
influenza virus spread rapidly around the world. By the 
time WHO declared a pandemic in June 2009, a total 
of 74 countries and territories had reported laboratory 
confirmed infections. To date, most countries in the 
world have confirmed infections from the new virus. 
The global impact of the current pandemic has not yet 
been estimated. Typically, the numbers of deaths from 
seasonal influenza or past pandemics are estimated 
using statistical models. By contrast, the currently 
reported counts of over 16,000 deaths from pandemic 
H1N1 represent individually tested and confirmed 
deaths, primarily reported from countries with adequate 
resources for widespread laboratory testing7

 Ebola Virus Disease (EVD)

Ebola virus disease (EVD), formerly known as 
Ebola haemorrhagic fever, is a severe, often fatal illness 
in humans. The virus is transmitted to people from wild 
animals and spreads in the human population through 
human-to-human transmission. The average EVD case 
fatality rate is around 50%. Case fatality rates have 
varied from 25% to 90% in past outbreaks. The first 
EVD outbreaks occurred in remote villages in Central 
Africa, near tropical rainforests. The 2014–2016 Ebola 
outbreaks in West Africa Ebola was the largest in history, 
affecting multiple countries in, and beyond, West Africa 
which involved major urban areas as well as rural ones. 
A total of 28 616 confirmed, probable and suspected 
cases have been reported in Guinea, Liberia and Sierra 
Leone, with 11 310 deaths. Good outbreak control relies 
on applying a package of interventions, namely case 
management, infection prevention and control practices, 
surveillance and contact tracing, a good laboratory 
service, safe burials and social mobilization 8.

Zika Virus Disease: It is a mosquito-borne flavivirus 
that was first identified in Uganda in 1947 in monkeys 
through a network that monitored yellow fever. It was 
later identified in humans in 1952 in Uganda and the 
United Republic of Tanzania. Outbreaks of Zika virus 
disease have been recorded in Africa, the Americas, 
Asia and the Pacific. From the 1960s to 1980s, human 
infections were found across Africa and Asia, typically 
accompanied by mild illness. The first large outbreak of 
disease caused by Zika infection was reported from the 
Island of Yap (Federated States of Micronesia) in 2007. 
In July 2015 Brazil reported an association between Zika 
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virus infection and Guillain-Barré syndrome. In October 
2015 Brazil reported an association between Zika virus 
infection and microcephaly. From 2007 to 5 February 
2016, Zika viral transmission has been documented in a 
total of 44 countries and territories9.

International Health Regulations to combat the 
international spread of diseases

In order to contain diseases through control 
measures at international borders, the International 
Health Regulations (IHR) were adopted in 1969. In the 
globalized world of the 21st century, borders alone cannot 
stop the international spread of diseases. With increased 
air-travel and trade, an outbreak or epidemic in anypart 
of the world is only a few hours away from becoming a 
threat somewhere else.  Responding to these new global 
challenges, Member States of the United Nations (UN) 
agreed on a new set of regulations, which came into 
force in June 2007. The focus of the 2005 International 
Health Regulations is not to control diseases at borders 
but to quickly tackle any outbreak at its source. The 
2005 International Health Regulations address public 
health threats such as infectious diseases, as well as the 
accidental or intentional release of chemicals, radioactive 
materials and of any microorganism that may cause health 
effects and sickness. The WHO responds to incidents 
reported by official sources or which are detected by 
its own networks. International measures to prevent the 
spread of infectious diseases are still essential in the 
21st century. WHO coordinates international outbreak 
response using resources from Global Outbreak Alert 
and Response Network (GOARN) 10.

Recommended strategies to reduce threats 

• Improve Global Response Capacity: WHO and 
National Disease Control Units can play important role

• Improve Global Surveillance: By improving 
diagnostic capacity (training, regulations),  
communication systems (web, e‐mail etc.), rapid data 
analysis,  developing innovative surveillance and 
analysis strategies,  utilizing geographical information 
systems,  global positioning systems and  the Global 
Atlas of Infectious Diseases (WHO)

• Use of Vaccines: Increase coverage andacceptability 
(e.g., oral), new strategies for delivery,  develop new 
vaccines, decrease cost, decrease dependency on “cold 
chain”.

• New Drug Development: Decrease In appropriate 
drug Use, improve education of clinicians and public, 
decrease antimicrobial use in agriculture and food 
production

• Improve vector and zoonotic control: Develop 
new safe insecticides and develop more non‐chemical 
strategies e.g. organic strategies

• Better and more wide spread health education

CONCLUSION AND THE WAY FORWARD

There is an urgent need for global help to Developing 
countries Commitment to technology transfer and 
global collaboration is essential if we are to have the 
agility required to keep pace with emerging infectious 
diseases. Pathogen surveillance and discovery can 
promote global interaction via collaborations on matters 
that know no national or political boundaries but simply 
reflect our common goals. Humans, domestic animals 
and wildlife are inextricably linked by epidemiology of 
Emerging infectiousdiseases (EIDs). It  will continue 
to emerge, re‐emerge and spread. Human‐induced 
environmental changes, interspecies contacts, altered 
social conditions,demography and medical technology 
affect microbes’ opportunities.  Prevention and control 
of emerging infectious diseases will increasingly require 
the application of sophisticated epidemiologic and 
molecular biologic technologies, changes in human 
behaviour, a national policy on early detection of and 
rapid response to emerging infections and a plan of 
action. WHO has made several recommendations for 
national response mechanisms. A meaningful response 
must approach the problem at the systems level. A 
comprehensive global strategy on infectious diseases 
cutting across all relevant sectors with emphasis on 
strengthened surveillance, rapid response, partnership 
building and research to guide public policy is needed. 
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ABSTRACT

Background: Hamstring tightness is one of the most common sports- related injury, Hamstring tightness 
is the asymptomatic problem and it predisposes to the heel pain, knee pain and low back pain due to 
compensatory mechanism for the controlling excess lumbar lordosis, Though it is asymptomatic, should 
be prevented to avoid further risk of problem, According to this, the study was designed to improve the 
flexibility of hamstring muscles. 

Objective: To find the efficacy of dynamic soft tissue mobilization in increase hamstring flexibility,To find 
the efficacy of self myofascial release technique in increase hamstring flexibility,To compare the efficacy of 
dynamic soft tissue mobilization and self myofascial release technique in hamstring flexibility.

Results: On comparing both dynamic soft tissue mobilization (DSTM) and self myofascial release technique 
(SMRT) there is no significant difference in AKET scores on both right and left side . But both are equally 
significant in improving the hamstrings flexibility as individual techniques .By the comparing the AKET right 
side (t(28df)=1.03, p=0.3098>0.005) the mean difference in AKET right between before and after treatment 
for group A is 18.73 and that group B is 17.53. By the AKET left side (t(28df)=1.05, p=0.3041>0.005)the 
mean difference in AKET left between before and after treatment for group A is 16.27 and that group B is 
15.07.

Conclusion: On the basis of analysis, both dynamic soft tissues mobilization and self myofascial release 
technique are individually effective on hamstring tightness subjects in terms of active knee deficit or 
extension lag through AKET scores.

Keywords: active knee extension testing, self myofascial release technique, dynamic soft tissue mobilization.

INTRODUCTION

The hamstring is the posterior compartment of thigh 
muscle. Muscle tightness is due to a reduction in the 
ability of the muscle to deform. The term has also been 
used to denote a slight to moderate decrease in muscle 
length; Muscle tightness usually results from inadequate 
or improper rehabilitation following sustained muscle 
injury or low levels of physical activity in individuals2. 

The hamstrings play a crucial role in daily activity such 
as walking, running, jumping and controlling some 
movement of the trunk. The complete range of knee 
flexion rarely occurs in activity of daily living therefore 

the complete contraction and stretching of this muscles 
group is rare3

Hamstring tightness may be measured using the 
active unilateral SLR test, passive unilateral SLR test, 
sit and reach test and the active knee extension test. 
The AKET measures hamstring tightness by the angle 
subtended by knee flexion after a maximum active knee 
extension, with the hip stabilized at 90 degrees. The test-
retest reliability coefficient for the AKET was reported to 
be 0.99 for both lower limbs and this has been attributed 
to the strict body stabilization method, the well-defined 
end point of motion and accurate instrument placement 
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of the test.9

Flexibility has defined as ability of the muscles to 
lengthen and allow one joint to move through a range of 
motion that is influenced by muscles, tendon, ligaments 
and bones 16It has also been documented that maximum 
popliteal angle (180 degrees) is measurable from birth to 
age 2 years after which it decreases steadily to an average 
of 155 degrees by age 6 years, and then remains steady. 
Dynamic soft tissue mobilization (DSTM) It is a soft 
tissue manipulation technique to restore a tissue’s ability 
to cope with the load placed upon it result in lengthening 
(or) tightened muscle and fascia, normalize abnormal 
neuromuscular relationship, improve local circulation 
and restore joint mobility improving flexibility.17Self 
myofascial release (SMR) technique involves the 
objects such as foam roller or massage sticks, tennis ball, 
medicine ball to be rolled across a muscle group.18 Self 
myofascial release is popular because it can be done by 
the athlete when active release or deep tissue massage 
is not available it claims to improve mobility and ROM 
reduce adhesions and scar tissue, and improve over 
all movement.19Active knee extension test [AKET] 
is reliable and valid scale will be used to measure 
hamstring tightness as part of orthopaedical assessment , 
with normal values of knee motion to within 20° of full 
extension being quoted. 

METHODOLOGY

This study received institutional ethical approval 
from Outpatient department of jaya college of 
physiotherapy permission to recruit subjects and access 
to medical records were granted by the participating 
hospital and all participants provided informed written 
consent. Inclusion criteria were Asymptomatic subject, 
Age 18-25 years ,Males, >15° degrees active knee 
extension loss

Exclusion criteria includes Females patients, 
Fracture of the hip and knee. Dislocations of the lower 
limb hamstring injuries ,Hypermobility of the lower limb 
joint ,Nerve lesions of the lower limb, Subject suffering 
from low back pain in the last 2 months, Metal pins, 
plates, screws in the femur, Neurological abnormalities. 

Total of 30 subjects with Hamstring tightness 
were taken by convenience sampling. All the subjects 
were explained about their condition & mode of 
assessment and written informed consent was obtained 
from them. Subjects were taken up for the study after 

they fulfilled the inclusion criteria. All subjects were 
evaluated prospectively in the Hospital. Active knee 
extension test using universal goniometer. Measure were 
assessed initially in the Hospital Outcome measures 
were reassessed after two weeks of first assessment: 
Functional measures were  assessed using Active knee 
extension test using universal goniometer.

DATA ANALYSIS

The details collected from the questionnaire ICIQ-
SF was entered in MS-Excel sheet and collected data 
was used for statistical analysis in the SPSS-20 software 
and the descriptive tabled were generated to demonstrate 
the findings. Paired T-test was used to compare the 
difference between the groups.

TABLE 1: ShowsTesting difference between right 
AKET Before and AKET right After for  Dynamic 
Soft Tissue Mobilization (Group A)

t-Test: Paired Two Sample for Means

Pre Test Post Test

 AKET_
RIGHT_1

AKET_
RIGHT_2

Mean 27.93 9.20

Variance 7.78 5.46

Observations 15 15

Pearson Correlation 0.0351

Hypothesized Mean 
Difference 0

Df 14

t Stat 20.2945

P(T<=t) one-tail 0.0000

t Critical one-tail 1.7613

P(T<=t) two-tail 0.0000

t Critical two-tail 2.1448  

TABLE 2 showsTesting difference between AKET 
left Before and AKET left After for Dynamic Soft Tissue     
Mobilization (Group A):    

t-Test: Paired Two Sample for Means

Pre Test Post Test

 AKET_LEFT_1 AKET_LEFT_2

Mean 23.73 7.47
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Variance 8.78 8.27

Observations 15 15

Pearson 
Correlation 0.4851

Hypothesized 
Mean Difference 0

Df 14

t Stat 21.2605

P(T<=t) one-tail 0.0000

t Critical one-tail 1.7613

P(T<=t) two-tail 0.0000

t Critical two-tail 2.1448  

Table 3: Shows Testing difference between AKET 
right Before and AKET right After for  Myofascial 
Release Technique (Group B): 

t-Test: Paired Two Sample for Means

Pre Test Post Test

 AKET_RIGHT_1 AKET_RIGHT_2

Mean 25.733 8.200

Variance 12.638 6.171

Observations 15.000 15.000

Pearson Correlation 0.645

Hypothesized Mean 
Difference 0.000

Cont... TABLE 2: ShowsTesting difference between 
AKET left Before and AKET left After for Dynamic Soft 
Tissue     Mobilization (Group A):    

Df 14.000

t Stat 24.947

P(T<=t) one-tail 0.000

t Critical one-tail 1.761

P(T<=t) two-tail 0.0000

t Critical two-tail 2.145  

Table 4: Shows Testing difference between AKET 
left Before and AKET left After for  Myofascial 
Release Technique (Group B): 

t-Test: Paired Two Sample for Means

Pre Test Post Test

 AKET_LEFT_1 AKET_
LEFT_2

Mean 22.267 7.200

Variance 4.638 7.600

Observations 15.000 15.000

Pearson Correlation 0.111

Hypothesized Mean 
Difference 0.000

Df 14.000

t Stat 17.655

P(T<=t) one-tail 0.000

t Critical one-tail 1.761

P(T<=t) two-tail 0.0000

t Critical two-tail 2.145  

Cont... Table 3:  Shows Testing difference 
between AKET right Before and AKET right After 
for  Myofascial Release Technique (Group B): 

Table 5 Shows Testing the difference between the efficacy of “Dynamic soft tissue mobilization” (Group A) 
and “Self myofascial release techniques”(Group B) in hamstring flexibility in terms of AKET Right: 

Diff_AKET_R_A Diff_AKET_R_B t-Test: Two-Sample Assuming Equal Variances

22 15

15 18  Diff_AKET_R_A Diff_AKET_R_B

17 22 Mean 18.73 17.53

16 19 Variance 12.78 7.41
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15 23 Observations 15 15

23 15 Pooled Variance 10.10

18 14 Hypothesized Mean Difference 0.00

22 20 Df 28

18 15 t Stat 1.03

20 18 P(T<=t) one-tail 0.15

15 18 t Critical one-tail 1.70

22 15 P(T<=t) two-tail 0.3098

13 15 t Critical two-tail 2.05  

20 18

25 18

Table 6: Testing the difference between the efficacy of “Dynamic soft tissue mobilization” and “Self 
myofascial release techniques” in hamstring flexibility in terms of AKET Left:

Diff_
AKET_L_A

Diff_
AKET_L_B t-Test: Two-Sample Assuming Equal Variances

20 20

10 15  Diff_AKET_L_A Diff_AKET_L_B

17 16 Mean 16.27 15.07

15 20 Variance 8.78 10.92

13 10 Observations 15 15

15 18 Pooled Variance 9.85

13 14 Hypothesized Mean Difference 0.00

18 15 Df 28

19 17 t Stat 1.05

20 10 P(T<=t) one-tail 0.15

18 15 t Critical one-tail 1.70

16 18 P(T<=t) two-tail 0.3041

15 10 t Critical two-tail 2.05  

20 15

15 13

Table 5 Shows Testing the difference between the efficacy of “Dynamic soft tissue mobilization” (Group A) 
and “Self myofascial release techniques”(Group B) in hamstring flexibility in terms of AKET Right: 

DISCUSSIONS

The present study intended to compare the efficacy of 
dynamic soft tissue mobilization versus self myofascial 
release technique for hamstring tightness in healthy 

males in terms of change in hamstrings flexibility.The 
sample of 30 subjects have been randomized into two 
groups in 1:1 ratio that is 50% of subjects received  
Dynamic soft tissue mobilization ( Group A )and the 
remaining 50% of subjects received Self myofascial 
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release technique (Group B).  The subjects 
undergone active knee extension test (AKET) to confirm 
the hamstring tightness and the measurement of the 
extension lag or active knee deficit (AKD) evaluated 
using goniometer. Participants received treatment 6 
sessions of treatment for 2 weeks duration. Only the 
subjects who have an extension lag of 15° and more 
were included in this study. Group A  subjects were given 
dynamic soft tissue mobilization for 2 weeks and Group 
B were given with self myofascial release technique 
using a foam roller for 2 weeks.In Group A, received 
Dynamic soft tissue mobilization shows improvement 
in hamstrings flexibility in terms of AKET Score Right 
Side. Based on statistical analysis using Paired sample 
t test results, AKET Score Right Side (t(14df) = 20.29, 
p = 0.000 < 0.05). The mean AKET score on right side 
before treatment is 27.93 and it is reduced to 9.20 after 
the treatment. There is significant effect of “Dynamic 
Soft Tissue Mobilization” in increasing hamstring 
flexibility in terms of AKET right side.  Flexibility is 
key components for injury prevention and rehabilitation, 
which promotes performance, lessen the post-exercise 
soreness, and also improves coordination. 27 As we know 
Hamstring flexibility leads to development of hamstring 
strain, 28 patella tendinopathy, 29 patella-femoral pain, 
low back pain with altered posture, 30 and symptoms 
of muscle damage following eccentric exercise. 31 (15) 
Flexibility can be achieved by many static and ballistic 
stretching as well as proprioceptive neuromuscular 
facilitation. 32 In our study reported the similar findings 
in improvement of the hamstring flexibility, in the pre 
and post test results of Group A (Table :

3) shows the mean AKET score on left side before 
treatment is 23.79 and it is reduced to 7.47 after the 
treatment. There is significant effect of “Dynamic Soft 
Tissue Mobilization” in increasing hamstring flexibility 
in terms of AKET left  side.  

In our study reported the similar findings in 
improvement of the hamstring flexibility. In Group 
B, received self myofascial release technique shows 
improvement in hamstrings flexibility in terms of 
AKET Score Right Side. Based on statistical analysis 
using (Table 4) Paired sample t test results, AKET 
Score Right (t(14df)=24.95, p=0.000<0.005). The mean 
AKET score on right side before treatment is 25.73 and 
it is reduced to 8.20 after the treatment. Similarly by the 
(table-5) Group B the pre-test and post-test values of 
AKET left side (t(14df)=17.66, p=0.000<0.05).the mean 

AKET scores on left side before treatment is 22.27 and it 
is reduced to 7.20 after the treatment There is significant 
effect of “Dynamic Soft Tissue Mobilization” in 
increasing hamstring flexibility in terms of AKET right 
side

On comparing both dynamic soft tissue mobilization 
(DSTM) and self myofascial release technique 
(SMRT) there is no significant difference in AKET 
scores on both right and left side  But both are equally 
significant in improving the hamstrings flexibility as 
individual techniques. By the (table-6) AKET right side 
(t(28df)=1.03, p=0.3098>0.005) the mean difference in 
AKET right between before and after treatment for group 
A is 18.73 and that group B is 17.53.By the (table-7) 
AKET left side (t(28df)=1.05, p=0.3041>0.005).the 
mean difference in AKET left between before and after 
treatment for group A is 16.27 and that group B is 15.07

This results of this study concludes that both 
dynamic soft tissues mobilization and self-myofascial 
release technique equally significant in improving the 
hamstring flexibility.

CONCLUSION

On the basis of analysis, both dynamic soft tissues 
mobilization and self myofascial release technique are 
individually effective on hamstring tightness subjects 
in terms of active knee deficit or extension lag through 
AKET scores.
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ABSTRACT

Introduction: Deficiency in vitamin D during the development of both primary and permanent teeth leads 
to enamel hypoplasia, which is a significant risk factor of ECC. Enamel defects have retentive areas that lead 
to the bacterial plaque colonization, facilitating the progression of carious lesions.

Aim: To determine the association between the vitamin D level and the severity of Early Childhood Caries 
in children of age less than 72 months.

Materials and Method: A case control study was carried in 196 children. After obtaining informed consent, 
oral examination was done and a questionnaire was filled from parents. Venipuncture was done for the 
estimation of vitamin D levels in blood.

Result: Among the study population, children with type 2 ECC had lower level of vitamin D than the type 
1 and type 3 ECC.

Conclusion: Within the limitation of the study, there is no significant association between the vitamin D 
levels and the three types of early childhood caries. However there is lower level of vitamin D level in the 
moderate to severe early childhood caries children. 
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INTRODUCTION

According to AAPD, early childhood caries (ECC) 
is “the presence of one or more decayed (noncavited or 
cavitated lesions), missing (due to caries), or filled tooth 
surfaces in any primary tooth in a child 71 months of age 
or younger”. In children younger than 3 years of age, 
any sign of smooth surface caries is indicative of severe 
early childhood caries (S-ECC). From age 3 through 5, 
one or more cavitated, missing (due to caries) or filled 
smooth surface in primary maxillary anterior teeth or a 
decayed, missing or filled score of ≥ 4 (age 3), ≥5 (age 4) 
or ≥6 (age 5) surfaces constitutes S-ECC. There is high 

prevalence of ECC (40.6%) in 0-3 year old children from 
rural areas of South India and there is a need to consider 
early diagnosis and specific preventive interventions1. 
Acs et al, 1999 reported that, following completion 
of comprehensive dental rehabilitation, children with 
ECC demonstrated the “catch up growth” phenomenon 
(weight gain).

Vitamin D deficiency during childhood causes 
delay in appearance of permanent dentition and creates 
problems in the sequence of teeth eruption. Vitamin D 
status in childhood also plays an important role in dental 
caries2,3. Deficiency in vitamin D during the development 
of both primary and permanent teeth leads to enamel 
hypoplasia, which is a significant risk factor of ECC4,5. 
Enamel defects are common in primary dentition6,7 and 
teeth with enamel defects have retentive areas that lead 
to the bacterial plaque colonization, facilitating the 
progression of carious lesions8.
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Though majority of population in India live in areas 
receiving ample sunlight throughout the year, vitamin D 
deficiency is very common in all the age groups and both 
the sexes across the country9,10. Vitamin D deficiency 
is common in infancy due to decreased dietary intake, 
religious practices, seasonal variation, practice of not 
taking the child out, increasing rate of exclusive breast 
feeding and low maternal vitamin D11. 

There are studies which support that children with 
severe ECC are deficient in important vitamins and 
nutrients, including vitamin D12,13. Hence this study 
was carried out to determine the association between 
the vitamin D level and the severity of Early Childhood 
Caries.

MATERIALS AND METHOD

This case-control study was carried out in the 
department of Pedodontics of Saveetha dental college, 
Chennai. The study protocol was approved by the 
institutional review board and ethical committee 
of Saveetha University (SRB/SDMDS12ORT22). 
The clinical trial was also registered in CTRI 
(REF/2015/10/009967). Total sample size of 196 were 
divided into two groups accounting 98 in each group.

Inclusion Criteria

Group I:

Children with early childhood caries 

ASA 1 patient (healthy) and ASA 2 patient (mild 
systemic disease and no functional limitation)

Group II:

Children without early childhood caries

ASA 1 patient and ASA 2 patient 

 Exclusion criteria

Children aged equal or more than 72 months 

ASA 3 or greater children (complex metabolic or 
medical disorder)  

Parents were explained about the study, its benefits 
to the subject and society in general. The dentist recorded 
data related to the presence of decayed, missing and 
filled surface (dmfs); decayed, missing and filled teeth 
(dmft) and the severity of early childhood caries based 

on Wyne’s classification15 (Table 1) and AAPD criteria 
(Table 2).

Sample collections

After getting consent from the parents, 5ml of 
blood sample was collected from the participants by 
venipuncture by the experienced phlebotomist. The 
samples were transported to the diagnostic centers on 
the same day. Vitamin D levels were estimated using 
Chemiluminescence immunoassay method. 

Statistical analysis

The collected data was analysed with SPSS 23.0 
version. To describe about the data descriptive statistics 
frequency analysis, percentage analysis were used for 
categorical variables and the mean & S.D were used for 
continuous variables. To find the significant difference 
between the bivariate samples in independent groups the 
Unpaired t-test was used. For the multivariate analysis 
the one way ANOVA with Tukey’s Post-Hoc test was 
used. To find the significance in categorical data Chi-
Square test was used. For statistical significance, 
p value of <0.05 was considered.

RESULTS

Among 196 study population, 98 in the children 
with early childhood caries and 98 children without early 
childhood caries comprising of 102 (52%) were males 
and 94 (48%) were females. 48 males and 50 females 
were without ECC and 44 males and 54 females were 
present with ECC. In 98 children with early childhood 
caries, 34 children have type 1 (mild to moderate) caries, 
49 children have type 2 (moderate to severe) caries 
and 15 children have (severe) caries based on Wyne’s 
classification whereas based on AAPD criteria 39 
children have early childhood caries, 59 children have 
severe early childhood caries. 

The vitamin D level in children was estimated in 
blood. The mean value of vitamin D level in children 
with ECC is 20.12±5.80 and in children without ECC is 
20.74±6.38 (Graph 1). 

In the study population there were 34 children 
with type 1 ECC; 49 children had type 2 ECC and 15 
children with type 3 ECC. On comparing the vitamin D 
level among the different types of ECC, type 3 (severe 
ECC) had higher vitamin D level with the mean value of 
21.70±5.32; type 2 (moderate to severe ECC) had lower 
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vitamin D level with the mean value of 19.18±6.20 
whereas type 1 (mild to moderate) ECC had vitamin D 
level with the mean value of 20.78±5.31 (Graph 2). 

Among 98 children, 39 children were with ECC 
and 59 children were with S-ECC. On comparing the 
vitamin D level among these two groups S-ECC had 
lower vitamin D levels than the ECC group (Graph 3). 

In the total study participants, 142 (72.4%) children 
are consuming fish regularly whereas 54 (27.6%) 
children are not consuming fish regularly. In the control 
group 20.84% had regular consumption of fish whereas 
in case group 19.83% had regular consumption of fish. 

In 196 children, 163 (83.2%) children are consuming 
egg regularly whereas 33 (16.8%) children are not 
consuming egg regularly. In the control group 21.18% 
had regular consumption of egg whereas in case group 
20.00% had regular consumption of egg.

Among the total study participants, 51(26%) mothers 
had consumption of vitamin D during pregnancy whereas 
145 (74%) mothers did not take vitamin D during their 
pregnancy. In the control group 19.76% had maternal 
consumption of vitamin D during pregnancy whereas 
in case group 21.93% had maternal consumption of 
vitamin D during pregnancy. 

Among 196 children, 59 (30.1%) children are 
playing outside only in the day time; 85 (43.4%) children 
are playing outside only after the sunset whereas 52 
(26.5%) children play outside both during day time as 
well as after the sunset. 

In 196 children, 129 (65.8%) children have daily sun 
exposure whereas 67 (34.2%) children do not have daily 
sun exposure. In the control group 21.42% of children 
had sun exposure whereas in case group 20.72% of 
children had sun exposure. 

Among the total study participants, 20 children 
consumed multivitamins whereas 176 did not consume 
multivitamins.

The association of oral hygiene habits and the 
feeding practices with the vitamin D level were given 
in table-3.

Graph 1: Vitamin D level in children with ECC and without 
ECC

Graph 2: Comparison of vitamin D levels among the 3 types of 
ECC (Wyne’s Classification)

Graph 3: Comparison of vitamin D levels among the 2 types of 
ECC (AAPD Criteria)

Table 1: Wyne’s Classification

Type  I
Mild to Moderate ECC (Isolated carious 
lesion(s) involving molars and /or 
incisors)

Type II

Moderate to severe ECC (Labiolingual 
carious lesions affecting maxillary 
incisors with or without molar caries and 
unaffected mandibular incisors)

Type III Severe ECC (Carious lesions affecting 
all teeth including lower incisors)
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Table 2: AAPD Criteria

Early Childhood Caries (ECC) Presence of one or more decayed, missing or filled tooth surfaces in any primary tooth 
in a child under the age of six

Severe Early Childhood Caries            
(S-ECC)

In Children < 3 yrs of age, any sign of smooth surface caries

From ages 3-5, one or more cavitated, missing or filled smooth surface caries in 
primary maxillary anterior teeth

dmft score
             ≥ 4 (Age 3)
             ≥ 5 (Age 4) or
             ≥ 6 (Age 5) 

Table 3: OH Habits and Feeding Practices of the Participants

Characteristic 
Control ECC 

N Std 
Deviation p-value N Std 

Deviation p-value 

Oral Hygiene Habits With Vitamin D Level 

Tooth brushing 
commencement 

6-12 
Months 37 19.97±5.90 

0.359  
24 19.75±4.44 

0.728 ≥13 
Months 61 21.20±6.67 74 20.23±6.20 

Adult 
supervision of 
tooth brushing 

Yes 59 20.42±6.10 
0.547  

77 20.46±5.93 
0.61 

No 39 21.22±6.85 21 18.85±5.25 

Use of fluoride 
supplements 

Yes 18 20.99±6.37 
0.853 

7 17.74±7.98 
0.0265 

No 80 20.68±6.43 91 20.29±5.62 
Feeding Practices With Vitamin D Level 
History of bottle 
feeding 

Yes 32 18.85±5.82 
0.041* 

64 20.25±6.07 
0.751 

No 66 21.65±6.49 34 19.86±5.34 
Sleeping with 
bottle during 
night 

Yes 22 22.07±5.27 
0.267  

45 20.65±6.33 
0.398 

No 76 20.35±6.65 53 19.65±5.33 

Consumption of 
sweets 

Yes 71 20.55±6.48 
0.644 

81 20.08±5.97 
0.910  

No 27 21.22±6.21 17 20.26±5.09 
 

 

DISCUSSION

Nutritional deficiencies of different metabolites and 
periods of starvation during dental development can 
result in enamel hypoplasia, which increases the risk for 
caries16. Individual biochemical factors such as serum 
vitamin D levels have been implicated as modifiers of 
the development of caries17. So this study was carried 
out to determine vitamin D levels in children with 
and without early childhood caries and to associate 
the vitamin D levels with the severity of ECC. To the 
author’s knowledge this is the first study to associate the 
vitamin D levels and ECC in India. 

In the present study, the vitamin D level in children 
with ECC is lower than in children without ECC. 
Children with Type 2 (moderate to severe) ECC have 
lower vitamin D levels than the other two types. There 
is no statistically significant difference in the vitamin 
D levels in children with ECC and without ECC after 
adjusting the races13. There is no statistically significant 
association between levels of vitamin D and caries 
after adjusting for age, sex, race, ethnicity, sugar 
consumption18. However on comparing the vitamin D 
levels in children with ECC and S-ECC, children with 
S-ECC have lower vitamin D levels than the children 
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with ECC. Children with severe ECC appear to be at 
significantly greater odds of having low vitamin D level 
compared to their caries free controls12.

Findings reveals, both in children with ECC and 
without ECC, the regular consumption of fish and egg 
didn’t affect the vitamin D level. Diet contributes only 
10-15% whereas exposure to sunlight is the main source 
of vitamin D19. However dietary supplements might be 
required to meet the daily need for vitamin D in some 
group of people20. 

In this study, children without ECC on sun exposure 
did not influence the vitamin D level. Results also 
reveals that the children with ECC, on playing outside 
only after the sunset had lower vitamin D levels. Home 
bound individuals, women who wear long robes and 
head coverings for religious reasons and people with 
occupations that limit sun exposure are unlikely to 
obtain adequate vitamin D from sunlight21,22. Children 
require less sun exposure to produce sufficient quantities 
of vitamin D because of greater capacity to produce 
vitamin D than the older people23.

This study reveals that the maternal consumption of 
vitamin D during pregnancy did not have any influence 
on the vitamin D level in children with or without ECC. 
But there seems to be a strong relationship between 
maternal and cord blood vitamin D status24. Adequate 
vitamin D intake during pregnancy is important for 
foetal skeletal development, tooth enamel formation and 
foetal growth and development.

Usage of vitamin supplements is more common in 
2-5 years25. Whereas in this study, only 20 children used 
multivitamins and the multivitamin usage did not affect 
the vitamin D level in children with or without ECC.

Limitation: Improved matching of case and controls 
would have been more helpful in knowing the factors 
influencing the vitamin D levels in children.

CONCLUSION

Within the limitation of the study, 

There is no significant association between the 
vitamin D levels and the three types of early childhood 
caries. 

However there is lower level of vitamin D level in 
the moderate to severe early childhood caries children.  

This study may help the pedodontist to understand 
the vitamin D status in children with and without early 
childhood caries in south India population.
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ABSTRACT

Background: Cardiovascular ailment is a common manifestation in patients with co-morbidity like 
diabetes mellitus, hypertension, COPD, etc. and the incidence is gradually increasing.  In this study we have 
evaluated the Echocardiography reports of the patients attending department of medicine and cardiology 
and documented the demographic data of the patients.

Material and Method: In this retrospective observational study, 500 Echocardiography reports were 
collected from the department of cardiology and the previous clinical history and demographic data were 
collected from the register. All the collected data were analyzed with Excel MS office, window 7 version. 

Results: Out of 500 cases 293 cases were male and 207 cases were female. The youngest cases encountered 
were 3 years of age and the oldest was 87 years of age.  ECG was within normal limit with sinus Tachycardia 
seen in 80 cases. LVH with strain in 206 cases mostly in Hypertensive LBBB / LAHB was seen in 106 cases, 
Nonspecific ST/T changes in 108 cases. 2D- echocardiography revealed mild LV systolic dysfunction, 
moderate LVsystolic dysfunction, severe systolic dysfuction and Mitral valve regurgitation was found 52, 
145, 303 and 415 patients respectively. 

Conclusion:  Present study highlights significant burden of DCM in elderly population, especially males. 
These patients are more likely to have arrhythmia and embolic episodes. Certain echocardiographic 
parameters like Ejection Fraction and Left Atrial size were found to correlate with left ventricular parameters 
and thus may be useful in predicting prognosis in DCM. However, further multicentric studies are needed 
in order to find the associated features in DCM patients in India and to better elucidate the significance of 
different chamber dimensions.
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INTRODUCTION

American Heart Association definition1 (Maron et 
al. 2006) describes cardiomyopathies as “a heterogenous 

group of diseases of the myocardium associated with 
mechanical and/or electrical dysfunction that usually 
(but not invariably) exhibit inappropriate ventricular 
hypertrophy or dilation and are due to a variety of causes 
and frequently are genetic. Cardiomyopathies either 
are confined to the heart or are part of a generalized 
systemic disorder often leading to cardiovascular 
death or progressive heart failure-related disability 1.” 
(Maron et al. 2006) Dilated Cardiomyopathy (DCM), 
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whether primary or secondary remains the major 
cause of Chronic Heart failure2 (Mann and Bristow, 
2005). The DCM is by far the most common form of 
cardiomyopathy, comprising more than 90% of subjects 
referred to specialized centers4 (Bristow et al. 2000) 
and is responsible for approximately 10,000 deaths 
and 46000 hospitalizations each year in United State of 
America (USA). The lifetime incidence of DCM is 36.5/
per 100,000 population. In India though comprehensive 
data is not available its prevalence is much more now 
than the previous decades. Increases in diameter of 
left ventricle in both systole and diastole with Low 
ejection fraction (<54%) or in simple term dilatation and 
dysfunction of the left ventricle constitute the syndrome 
of Dilated Cardiomyopathy and the Renin Angiotensin 
Aldosteron (RAAS) system are activated to rescue the 
failing circulation5 (Falk and Hershberger, 2015). The 
Kidney often responds by retaining fluid (water) and 
sodium and fluid builds up in dependent parts, in lungs 
and other organs. The body becomes congested and the 
patients go to congestive Heart Failure. 

DCM can produce no symptoms or subtle symptoms 
or in severe cases Congestive Heart Failure. The 
symptoms include progressive shortness of breath, easy 
fatigability, palpitation, dizziness, swelling of limbs 
and abdomen, orthopnea, PND, cough, Chest-pain, Pre-
syncope and syncope etc.

In most of the cases DCM are Idiopathic, one third 
cases of Idiopathic DCM have family history of such 
disease, called familial DCM. Other causes of DCM 
includes poorly controlled Hypertension, Diabetes 
Mellitus, Viral myocarditis, Thyroid disease, Alcohol & 
Coccaine abuse, women after child birth (peri-partum 
DCM), valvular disease, Toxic drug to the heart like anti 
cancer drugs & others. Tachycardia for prolonged period 
can result in left ventricular dysfunction called Tachy-
cardia induced Cardiomyhopathy which improves after 
tachycardia is corrected. Takotsubo Cardiomyopathy is a 
stress induced reversible Cardiomyopathy found in post 
menopausal women. 

MATERIALS & METHOD

We have studied 500  cases of Dilated 
Cardiomyopathy attended / admitted to IMS & Sum 
Hospital in the last 6 years i.e. from August 2011 
to August 2017. The cases presenting with cardiac 
symptoms; breathlessness, angina, palpitation, cough, 

syncope, swelling body etc were evaluated thoroughly. 
History of Diabetes mellitus, Hypertension, Ischemic 
Heart Diseases (IHD), Rheumatic Heart Disease (RHD), 
smoking, Alcohol intake, drug abuse, Myocarditis, family 
history of Hypertension, DCM, IHD, Diabetes mellitus 
were taken. After detailed clinical examination (Blood 
Pressure pulse, Height, Weight, JVP, Anaemia Oedema 
feet, signs of CHF, Basal Creps. Hepatomegally, Ascites, 
Cardiomegally, S3, S4 regurgitant murmers), the cases 
were subjected to detailed blood test (CBC, FBS, Lipid 
profile, Urea, Creatinine thyroid functions test liver 
function test, Troponin T Test - Pro Brain Natriuretic 
Petide tests. Where required. 

Electrocardiogram, Chest radiogram, 
Echocardiogram with Colour Doppler mapping was done 
in all cases. 50 cases were sent for pulmonary function 
test where lungs pathology was suspected. Diagnosis 
of DCM was made by clinical findings, (Cardiography, 
S3, S4, TR, MR, Basal rales) ECG, (LVH, LBBB, Non-
specific ST, T changes, Tachy-cardia, Chest radiograph 
(Cardiography, Hilar Congestion, Bilateral hydrothrox 
etc) and lastly Echo Cardiogram (Chamber dilatation, 
Global hypokinesia, Secondary MR, PAH & TR, 
Low ejection fraction, E/A ratio. LV dysfunction was 
classified as per American Society of Echo Cardiography 
2005 criferia as follows:- 

Mild Dysfunction – EF- 45 to 54%

Moderate Dysfunction – EF- 30 % to 44%

Severe Dysfunction – EF - < 30%

125 cases with severe LV dysfunction & CHF 
were admitted to ICU and indoor wards & treated with 
classical anti-failure treatment (ACE Inhibitors / ARB, 
Diuretics, Cardio selective Beta Blockers Digoxin; 
with other ancillary drugs. Other 375 cases were treated 
as out patients at Cardiology OPD with anti-failure, 
decongestive treatment. All the cases were followed up 
an regular basis at the Cardiology OPD & records were 
kept. Valvular disease cases and acute Ischemic cases 
were excluded from the study.

RESULTS

Out of 500 cases 293 cases were male and 207 cases 
were female. The youngest cases encountered were 3 
years of age and the oldest was 87 years of age. Age 
distribution of the patients is given in table No-1. Female 
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predominance is seen up to 50 years of age (F=74, 
M=53) Male dominate the scene from 50 to 80 yrs of age 
(M=240, F=133 Type 2 diabetes mellitus was present 
in 42 cases. Hypertension in 69 cases, both diabetes & 
hypertension was present in 41 cases. Chronic Alcohol 
intake (50 gram/ day for > 5 years) seen in 12 cases. Peri 
partum Cardiomyopathy was seen is 3 cases. One case 
had Duchene’s Muscular Dystrophy with DCM. Two 
cases had history of viral Myocarditis.  

Associated CKD/CRF were founded in 13 cases 
mostly in diabetics, COPD was founded in 35 cases, 
CVA with Hemiplegia seen in 6 cases, cirrhosis of liver 
in 3 cases, history of anti cancer drug (Ca-Bronchous) 
seen in one case, Family history of DCM was found in 
2 persons. Parkinsonism seen in these 2 persons. Benign 
Hypertrophy of Prostrate (BEP) found in 9 cases. 
Progressive shortness of breath was found to be the most 
common presenting symptom, followed by weakness, 
vertigo and chest pain. ECG was within normal limit 
with sinus Tachycardia seen in 80 cases. LVH with strain 
in 206 cases mostly in Hypertensive LBBB / LAHB was 
seen in 106 cases, Nonspecific ST/T changes in 108 
cases. (Associates Atrial fibrillation in 10 cases, PSVT 
in 2 case & CHB in 2 cases) on followed up trial, 37 
persons have expired in four years, 10 cases have fully 
recovered with LV EF went beyond 60% (2 peri-partum, 
2 myocarditis, 6 Idiopathic cause).

2D- echocardiography findings in our study were, 52 
patients had mild LV systolic dysfunction(EF 45-54%). 
303 patients had moderate LVsystolic dysfunction (EF 
30-44%), 145 patients had severe systolic dysfuction 
(EF<30%), Mitral valve regurgitation was found in 440 
patients, Pulmonary artery hypertension and Tricuspid 
valve regurgitation was found in  415 patients, Diastolic 
Dysfunction A >E was observed in 455 patients.

 Table – 1 Age / Sex Distribution

Age Group Male Female Total
1 -  20Yrs 6 4 10
21 -  40Yrs 23 30 53

41 -  50Yrs 24 40 64

51 -  60Yrs 62 68 130

61 -  70Yrs 90 39 129

71 -   80Yrs 70 18 88

> 80 yrs 18 8 26

Total 293 207 500

Table – 2 Major Risk Factor Distribution 

Risk Factor Male Female Total 

Diabetes mellitus 20 22 42

Hypertension 40 29 69

DM & HTN 21 20 41

Alcohol 12 - 12

Ischemic Heart 
Disease 8 5 13

Peri partium CM 0 3 3

MyoCarditis 0 2 2

Duchennes Muscular 
dystrophy 1 0 1

Functioning 
hypertrophy DCM 2 1 3

Anti Cancer drug 0 1 1

Family History of 
DCM 1 1 2

Table – 3: Conditions Associated with DCM 

Risk Male Female Total 

COPD : 25 10 35

CKD / 1 : 8 5 13
Cirrhosis Liver 
: 3 0 3

CVA : 4 2 6

Parkinsonism : 2 0 2

Table – 4: Echo Findings 

Mild LV Dysfunction EF(45 – 54) 52

Moderate LV Dysfunction EF (30 – 44%) 303

Severe LV Dysfunction (<30%) 145

Secondary MR 440

PAH with TR 315

Diastolic Dysfunction A >E 455
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DISCUSSION

Out of 500 cases profiled, 293 cases were male 
and 207 cases were female, Similar finding has been 
reported from U.P., India, where the male: female ratio 
was 1.5:1 and 48% of the patients were above 60 years 
of age7. Female patients with DCM were seen up to 
50 years of age (F=74, M=53) Males were found to be 
higher from 50 to 80 yrs of age (M=240, F=133). Similar 
male preponderance in DCM has also been reported in 
an European study by Rakar S et al.6

Ushasree B et al in an Indian study from Hyderabad 
reported that, smokers and alcoholics comprised almost 
18 and 16% of DCM cases respectively7. Alcohol is 
the most common toxin implicated in chronic dilated 
Cardiomyopathy. In present series 12 cases were found 
to have chronic alcoholic. Three had cirrhosis of liver. 
In general, alcoholic patients consuming > 90gm of 
alcohol per day for more than 5 years have higher risk 
of developing DCM in the USA. The clinical diagnosis 
of alcoholic cardiomyopathy can be made when there is 
bi-ventricular dysfunction and dialatation is persistant in 
a heavy drinker without evidence of any other diseases. 
Hence it’s a diagnosis of exclusion8.  Toxicity of Alcohol 
is attributed to alcohol & its primary metabolite – 
Acetaldehyde, alcohol and its metabolites interfere with 
numerous membrane and cellular functions such as 
transport and binding of calcium, mitochondrial protein 
synthesis, excitation contraction coupling. It may also 
be due to associated thiamine deficiency or effect of 
preservative found in Alcohol9.

With age, comorbidities like hypertension, diabetes, 
malignancy or renal failure increase. These may cause 
DCM and heart failure. In our study causative factors or 
Risk factors could be ascertained in 184 cases (36.8%) 
leaving 316 cases (63.2%) was Idiopathic DCM. Diabetes 
mellitus or Hypertension alone or both was found in 
152 case (30.4%). In diabetes mellitus there is increase 
incidence of CHF. The etiologies of this abnormality is 
multi-factorial and include factors such as myocardial 
ischemia from atherosclerosis, hypertension, myocardial 
fibrosis and myocardial cell dysfunction secondary to 
chronic hyperglycemia Heart Disease in Hypertension is 
the result of structural & functional adaptation leading 
to LV hypertrophy, diastolic dysfunction followed 
by LV dilatation and CHF. There may be associated 
atherosclerotic coronary artery disease and micro-
vascular disease. Chronic Ischemic Heart Disease 

can produce DCM (Ischemic Cardiomyopathy) due to 
Ischemic cell damage, Myocardial-Scarring, fibrosis, 
remodeling, dilatation of the ventricle & subsequent 
dysfunction. This group have better prognosis if ischemia 
is detected early and revascularization achieved in due 
time5. 

Three case of peripartum cardiomyopathy were 
found 6 months post delivery, 2 cases improved and 
one died. A number of recent studies have provided 
information regarding the incidence of PPCM in the 
United States, ranging from 1 in 1,149 to 1 in 4,350 live 
births with a mean of 1 in 3,186 live births10. The cause 
of such cardiomyopathy is uncertain however, prolactin 
may play a role through pro inflammatory mechanism. 
Immune pathogenesis is supported by a frequent finding 
of lymphocytic infiltration in biopsies. Multi-parity and 
previous exposures to fetal antigens are also found to be 
significant risk factors11.  

Presence of COPD with resultant increase in 
pulmonary artery pressure and right ventricle strain 
compounded the LV dysfunction further Chronic Kidney 
Disease or CRF with retaining of water precipitated 
CHF further. The progress is very unfavorable in these 
two group of cases. 

Different ECG and echocardiographic findings are 
found in DCM patients. In one Indian study, they found 
ST-T changes in 90% cases, Left bundle branch block 
(LBBB) in 30% and atrial fibrillation in 5% of the cases7.  

ECG findings in our study were, sinus Tachycardia 
seen in 80 cases. LVH with strain in 206 cases mostly 
in Hypertensive LBBB / LAHB was seen in 106 cases, 
Nonspecific ST/T changes in 108 cases, Atrial fibrillation 
in 10 cases, PSVT in 2 case & CHB in 2 cases. De Maria 
et al12 in 1992, found out that maximum cases of DCM 
had ECG findings of first and second degree heart block, 
LBBB, low voltage QRS complexes, and other findings 
were ventricular tachyarrythmias, and delayed intra-
ventricular conduction13. C Matei et al from Romania 
14, found presence of increased left ventricular end-
diastolic diameter (LVIDD) and mitral regurgitation as 
risk factors for occurrence of AF15.

CONCLUSION

This small observational study depicts the high 
prevalence of DCM in elderly population, especially 
males. These patients are more likely to have arrhythmia 
and embolic episodes. Certain echocardiographic 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        61      

parameters like Ejection Fraction and Left Atrial size 
were found to correlate with left ventricular parameters 
and thus may be useful in predicting prognosis in DCM. 
However, further multicentric studies are needed in 
order to find the associated features in DCM patients in 
India and to better elucidate the significance of different 
chamber dimensions.
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ABSTRACT

Background: Indian Health Care delivery system is more deviant towards productive age groups and 
has sidelined the veterans who constitute about 7-8% of our population. Morbidities among elderly are 
largely preventable and treatable if detected at early stages. The complex interactions between established 
communicable and emerging Non-communicable diseases(NCD)among Elderly like  Diabetes and 
Tuberculosis, emphasizing the importance of re-thinking disease classification in the context of Health 
promotion, disease prevention, treatment, and care.

Objectives: 1. To determine the prevalence of coexisting Communicable and Non Communicable Diseases 
among the Elderly population.

2. To assess the interdependence between Communicable and Non Communicable disease among the 
Elderly population.

Methodology: This cross-sectional study was conducted in a declared slum of Mysuru city for a period of 
one month. Socio-demographic characteristics, the prevalence of Communicable and Non Communicable 
Diseases and associated co-morbidities were collected in a pretested structured survey schedule by interview 
technique. 

Results: It was found that out of total 106 study subjects, 25% had Diabetes, 36% had Diabetes and 
Hypertension and 39% had Hypertension. There was a significant association between Comorbidities and 
Infectious Diseases(p-value 0.001). There was a statistically significant association when we studied the 
interdependence between NCD and Infectious Diseases(p-value:0.002).

Conclusion: Increasing burden of Communicable disease with pre-existing Non-Communicable disease 
necessitates for evolving a strategy to include screeningfor these conditions in the regular health check up 
among elderly.

Keywords: Geriatrics, Communicable disease, Non-communicable disease, Interdependence, Quality of life.

INTRODUCTION

Non-communicable diseases (NCD) are a major 
Public health problem, responsible for a high proportion 
of deaths and disabilities. WHO estimated that, in 2000, 
NCDs caused 59% of deaths and 46% of the global 
burden of disease.1 Based on available trends, by 2020 
NCDs are predicted to account for 73% of deaths and 

60% of disease burden.2

India’s elderly population contributes 8.2% of 
the total population according to 2011 census and is 
projected to increase to 10.7 percent by the year 2021 
and 20 percent in 2050.3

Advancement in medical sciences with 
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socioeconomic improvement across the country has 
led to increased life expectancy among Indians, which 
has resulted in the increased old-age dependency ratio. 
The Indian healthcare delivery system is more deviant 
towards productive age groups and has sidelined the 
veterans.

NCD is the leading cause of death globally. 
Older people are disproportionately affected. Non 
Communicable diseases among elderly are largely 
preventable and treatable if detected at early stages. 
Infectious Diseases among Elderly with NCD are the 
most common problems which decrease Quality of Life.

However, International development and global 
health policies and strategies rarely give adequate 
attention to NCD or recognize the links between rising 
NCD and population aging. Services, including health 
promotion and prevention, at all levels of the healthcare 
system, especially in primary health care, often fail to 
respond to the needs of aging populations, including the 
specific needs of older people.

The present study was done with the aim to know 
the prevalence of communicable and non-communicable 
diseases and their interdependence in the elderly 
population.

MATERIALS AND METHODOLOGY

This cross-sectional community-based study was 
conducted in a declared slum of Mysuru city, Medar’s 
block for a period of one month( January to February 
2017). As there were no similar studies done in the 
past, a prevalence of interdependence of communicable 
and non-communicable diseases among elderly was 
assumed to be 50%,  required sample size with 5% 
absolute precision and confidence level of 95% and 
with 10% absolute allowable error was found to be 100. 
Considering the non-response rate of 5%, 105 elderly 
were included in the study. From the database of Urban 
Health Centre, 105 subjects aged 60 years and above 
were selected by simple random sampling method and 
data were collected by a house to house survey. The 
house where the selected elderly was out of station/not 
available at the time of data collection was revisited thrice 
before selecting next elderly subject from the database. 
Institutional ethical committee approval and Informed 
consent from the study participants were obtained prior 

to the start of the study. Data collected were entered and 
analyzed in SPSS version 22.Statistical analysis was 
done using Descriptive statistics like proportion and 
Inferential statistics like Chi-square test .P-value less 
than 0.05 was taken as statistically significant.

Inclusion criteria: ubjects aged 60 years and above 
with NCD

Exclusion criteria: Those who arenot present at 
home even after 3 visits and who were seriously ill

RESULTS

Among the study participants,74(69.8%) were 
between the age group of 60 - 69 years. 36(34.0%) 
were males and 70(66%) were females. Out of 106 
Elderly 77 (72.6% ) were illiterate, 20(18.9%) studied 
till middle class.83(78.3%) were married. Out of 
106 elderly 39(36.8%) were consuming Tobacco, 
56(52.8%) were in class II SES according to B.G. Prasad 
classification. 50(47%)were Obese and 30(28.3%) were 
overweight(Table 1).

It was found from the study that among 106 study 
subjects 27(25.5%) were having Diabetes, 41(38.7%) 
were having Hypertension and 38(35.8%) had both 
Diabetes and Hypertension.(Table 2). 105(99.1%) of the 
study subjects were on regular treatment.(Table 3).Out 
of 106 study subjects, 78(73.6%) were having Non 
Communicable diseases for a period of  2 to 10 years.
(Graph 1). Among them, 38(36%) were not on adequate 
control.(Graph 2). 

 23(21.7%) did not have any comorbid condition, 
whereas, 34(32.1%) had Osteoarthritis, 13(12.3%) had 
Cataract, 11(10.3%) had Cardiovascular disease and 
Asthma each.(Graph 3). Out of 106 elderly, 68 (64%) 
were having  Infectious Diseases among study subjects 
with NCD’s, 24(22.6%)were having URTI, 18(17%) 
were having periodontitis and 13(12.3%) were having 
UTI.(Graph 4).

There was a significant association between the 
presence of Co-morbidities and NCD and Infectious 
disease (p-value:0.001).When we studied the association 
between NCD and Infectious Diseases there was a 
statistically significant association(p-value:0.002).
(Table 4).



 64       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

Table 1: SOCIO-DEMOGRAPHIC PROFILE 
OF STUDY SUBJECTS(n=106)

Variable Category
Frequen-

cy(%)

Age (in years)

60-69 74(69.8)

70-79 29(27.4)

80&above 3(2.8)

Sex
Males 36(34)

Females 70(66)

Education

Illiterate 77(72.6)

Primary 9(8.5)

Middle 20(18.9)

Marital status
Married 83(78.3)

Widow 23(21.7)

Tobacco Usage Yes 39(36.8)

Medical Insurance
Yes 4(3.7)

No 102(96.2)

SES

Class I 4(3.8)

Class II 56(52.8)

Class III 40(37.7)

Class IV 2(1.9)

Class V 4(3.8)

BMI

Underweight 6(5.6)

Normal 20(18.9)

Overweight 30(28.3)

Obese 50(47.1)

Table 2: DISTRIBUTION OF STUDY 
SUBJECTS BASED ON PREVALENCE OF 
NCD(n=106)

NCD Frequency(%)

Diabetes Mellitus 27(25.5)

Hypertension 41(38.7)

Diabetes & Hypertension 38(35.8)

Total 106

Table 3: DISTRIBUTION OF STUDY 
SUBJECTS BASED ON PERCEIVED  DRUG 
ADHERENCE

Regularity of Drug intake Frequency(%)

No 1(0.9)

Yes 105 (99.1)

Total 106

Table 4: DISTRIBUTION OF STUDY SUBJECTS BASED ON ASSOCIATION BETWEEN CO-
MORBIDITIES, NCDAND  INFECTIOUS  DISEASES

Variable
Category

Infectious Diseases
Total(%)

Chi Square P Value

Co Morbid 
Conditions

No Yes

47.221 0.001

CVD 5 6 11 (10.3)
Asthma 2 9 11 (10.3)
Cataract 1 12 13 (12.2)
Neuropathy 1 0 1  (0.9)
OA 3 31 34 (32)
Stroke 1 4 5 (4.7)
Vertigo 8 0 8 (7.5)
None 16 6 22 (20.7)

NCD

Diabetes 5 22 27(25.4)

12.337 0.002Hypertension 23 18 41(38.6)

Diabetes and 
Hypertension 10 28 38(7.5)
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Graph 1: DISTRIBUTION OF STUDY SUBJECTS BASED 
ON DURATION OF NCD

Graph 2:DISTRIBUTION OF STUDY SUBJECTS BASED 
ON NCD CONTROL STATUS

Graph 3: DISTRIBUTION OF STUDY SUBJECTS BASED 
ON PREVALENCE OF CO-MORBIDITIES

Graph 4: DISTRIBUTION OF STUDY SUBJECTS BASED 
ON PREVALENCE OF  INFECTIOUS  DISEASES

DISCUSSION

Older age group are more likely than younger 
age group to have unrecognized comorbidities and 
impairments that increase their risk of medical morbidity 
and mortality.

In the present study out of 106 study subjects, 69.8% 
belonged to age group 60-69 years. A study conducted 
by  Mohapatra et al on elderly showed 68.5% in the age 
group of 60-69 years.4

It was found in the study that among 106 study 
subjects, 27(25.5%) were having  Diabetes, 41(38.7%)
were having Hypertension and 38(35.8%) had both 
Diabetes and Hypertension. Globally, two out of three 
deaths are caused by NCD.5 By 2020, NCD will account 
for 80 percent of the global burden of disease, causing 
seven out of 10 deaths in low- and middle-income 
countries.6 However, International development and 
global health policies and strategies rarely give adequate 
attention to NCD or recognize the links between rising 
NCD and population aging. Increase burden of  NCD in 
elderly are due to decreased immune status and “Age” 
itself is actually a universal risk factor for nearly every 
disease. It was found in the present study that 68 (64%) 
were having  Infectious Diseases among study subjects 
with NCD, 24(22.6%)were having URTI, 18(17%) 
were having periodontitis and 13(12.3%)were having 
UTI. Although aberrations of host defence mechanisms 
with aging are thought to be the major risk factors for 
acquiring the infection, other general factors may be 
equally important, Uncontrolled Non Communicable 
disease status like Diabetes is also an important factor 
influencing it. When we studied the association between 
NCD and Infectious diseases there was a statistically 
significant association. (P value:0.002). There was 
a significant association on applying chi-square test 
between Co-morbidities with NCD and   Infectious 
disease(P value:0.001).Studies conducted on Elderly 
have shown that many low- and middle-income countries 
lack trained health workers to respond to the complex, 
multiple and often interconnected healthcare needs 
associated with aging. Lack of access to appropriate 
health services – including NCD diagnosis, treatment, 
follow-up and referral where necessary – not only limits 
the life chances of those living with NCD, but also places 
a strain on those caring for them.7 Experience in the 
HelpAge global network shows that, with training and 
education provided through older people’s associations, 
older people can often manage NCDs themselves and 
facilitate Prevention of Infectious diseases.8

CONCLUSION

Elderly persons appear to be prone to more frequent 
or serious morbidity and higher mortality from infectious 
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diseases than the general population associated with 
the Non-communicable disease. It is important that 
clinicians be aware of these selected diseases as well 
as the risk factors for infection in Elderly population to 
prevent and control of Infectious diseases to improve 
overall Quality of Life.
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ABSTRACT

Intimate partner violence has become an important global public health problem. It is the most common 
form of violence against women in all over the world and is prevalent both urban and rural areas. Intimate 
partner violence is also termed as domestic violence. Women end up suffering severe physical, emotional 
and sexual abuse by their partner. Women suffer silently due to the fear of retaliation, lack of economic 
support, lack of support from family and friends and majorly due to the concern of their children. The risk 
factors of IPV operates at 4 levels, individual, relationship, community and societal. This study aims in 
understanding the risk factors influencing IPV and other types of abuse women undergo due to violence in 
and around the district of Coimbatore. We surveyed around 200 women out of which 78 women voluntarily 
agreed to participate in the one to one interview where a structured questionnaire was prepared to interview 
the women. The questionnaire consisted of questions to identify the socio economic and demographic status 
and causes of intimate partner violence. This study aims to find out and understand the effects of IPV the 
women face in our society and cohere it with social norms and values. The findings indicate that women 
suffer long term mental and physical health problems caused by intimate partner violence. If a woman has 
faced severe abuse it ends up having mental and physical impact over the women over a longer period of 
time. 
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INTRODUCTION

Intimate partner violence (IPV) is a preventable 
public health problem that affects women both in 
developed and developing nations. According to the 
World Health Organization IPV is defined as “behavior 
within an intimate relationship that causes physical, 
sexual or psychological harm, including acts of physical 
aggression, sexual coercion, and psychological abuse and 
controlling behaviors”. IPV is also commonly referred to 
as domestic violence and it exist in different cultures and 
societies all over the world. IPV has an adverse effect on 
the mental and physical health of women 1 . The factors 

associated with IPV included early marriage, husband’s 
alcohol use, women’s employment to name a few.  Causes 
of high frequency Intimate partner violence in India is 
driven by patriarchal societal norms which eventually 
causes women to be treated as their subordinates 2 . Other 
factors that associated with IPV are the cultural practice 
of obtaining dowry during weddings, growing up by 
witnessing violence, controlling behavior of the husband 
and social demography like age, low level of education, 
harmful use of alcohol and drugs, acceptance of violence 
and area of residence. Women in general suffer silently 
fearing many factors like fear of retaliation, lack of 
alternate financial support, lack of support from family 
and friends and concern for their children. In general 
partner violence affects whole family 3  

The prevalence of IPV is seen in all settings, 
regions, and religious groups. Although there are some 
dissimilarity in reporting by region, studies show that 
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women in southern part of India report lesser physical 
abuse than in women from northern part of India4. 
According to the national survey 8% of married women 
have been subjected to sexual violence, 31% have 
been physically abused in a way such as slapping or 
pinching and 14% of Indian women have experienced 
psychological abuse in throughout their lives 5 . Couples 
disparities in educational level, marital age, dowry 
pressure, poverty, alcoholism are highly associated with 
IPV in India 6 .

The studies from various south Asian countries on 
IPV have identified a number of risk factors like age, 
education level, low income, poverty, occupation, and 
controlling behavior of spouse are associated with IPV 
which may lead to different types of abuses too. For 
example.  Babu and Kar7 stated that age, education, 
occupation, marital duration and husband’s alcoholism 
emerged as significant predictors of victimization and 
perpetration of all types of domestic violence. Meanwhile 
Atteraya, et.al 8 determined that female illiteracy, low 
economic status, violent family history and a lack of 
decision making were associated with intimate partner 
violence. In a family back ground husband’s alcoholic 
dependency, husbands education level, and more number 
of children were factors associated with violence. 
However, the issue of IPV is still remaining in India.

This paper is on study of IPV and its risk factors 
for women respondents with their characteristics such as 
age, education, occupation, number of years of marriage 
and different types of abuses faced by women.

METHOD

Qualitative approach was used to carry out the 
study. This was carried out in two stages among the 
people of Coimbatore district; Tamil Nadu, India. In first 
stage around 200 houses were visited and the survey was 
done door to door. Out of the 200 houses visited around 
78 women had agreed to participate in the study. These 
women felt comfortable to participate in the survey and 
hence were chosen for the 2nd stage of the study. These 
78 women were interviewed one on one with open ended 
questions using a semi structured questionnaire ensuring 
them adequate privacy during the stage 2 of the study. 
The questionnaire consisted of the socio-demographic 
characteristics of both women and her partner i.e., age, 
education, employment status, monthly income per 
month, marital status, religious background, number 

of people in the household, number of years of their 
marriage, factors influencing partner violence and other 
types  and frequencies of abuse these women underwent. 
These women were also asked about their spouse’s 
alcohol use. This interview was carried out over a span 
of 4 months based on the participant’s convenience. 
After the structured interview was completed, the data 
was assessed.

RESULTS

The collected data from the survey was analyzed 
on the participant’s socio demographics, risk factors 
of IPV and the types of abuse the women underwent. 
Based on our study, figure 1 shows that around 29.49% 
of women are in the age group of 31-35.  24.36% are in 
the age group of 26-30 and 24.36% are in the age group 
of 36-40. 10 % are in the age group of 20-25. 6.41% of 
women fall in the age group of 41-45 and 5.12% belong 
to the age group 46-50. Different parameters featuring 
the educational level of the respondent from figure 1 we 
can infer that majority of women 65.39% only higher 
secondary school level education, 14.10% have college 
level education and 11.54% are still pursuing education 
in college. 8.97% of the women have completed their 
diploma. It is interesting to note that less educated women 
faced higher odds of IPV. Apart from this we also found 
that 51.28% of women were house wives and 37.18% 
were working as teacher, nurse, and beautician. Few 
women were employed in other sectors too. 11.54 % of 
the women were still continuing their studies. Based on 
this study we can infer that women’s dependency creates 
more chances of violence whereas independent working 
women had faced less risk of partner violence. However 
we also studied the number of years of marriage between 
the couples where we found that majority 43.59% of the 
couples have been married for 1-5 years, 35.90% of the 
women were married for 6-10 years and 10.26% have 
been married for 11 years. 

  Figure 1: Study of participants’ social demography
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Figure 2: Risk factors involved with Intimate Partner Violence

Figure 2 shows the risk factors involved with IPV. 
From the graphs we can infer that 91.03% of the women 
had faced problem due to dowry demand. 74.36% of 
women abuse due to alcohol addiction in the husbands. 
Alcohol addiction in the men have led to conflicts in 
the house causing both physical and mental abuse in 
the women. These women end up sustaining a lot of 
physical injuries like bruises, broken bones etc.  Victims 
of alcohol abuse were not confined to women alone but 
it also had been affecting the children in these families. 
Similarly we can interpret from our study and the graph 
that 94.87% of women underwent abuse due to financial 
crisis in a family. 17.95% of the women faced physical 
and mental abuse due to suspicion and 15.38% of women 
suffered as their husband had extramarital affairs. 

Figure 3: Different types of abuse women face

From figure 3 we can understand the different 
types of abuse the women underwent. From the graphs 
we can infer that majority of the women i.e., 78.21% 
of the women underwent verbal abuse. Consequently 
we can see that around 57.70% faced physical abuse 
like slapping, kicking, pinching and around 5.13% of 
the women had faced sexual abuse. From the study we 
can understand that IPV is still prevalent in the district 
of Coimbatore and is prevalent in both educated and 
uneducated population. We can infer that women are 
subjected to different forms of abuse both physical 
and mental and this has led to affecting the women 
psychologically.   

DISCUSSION

The factors influencing IPV have been previously 
documented from countries in and around Asia, Africa 
and America with different political, economic and 
cultural differences. The result of the study indicated 
that IPV is still prevalent and the victims are women 
in general. From this study we have found that age, 
education, occupation status of women, and marital 
duration have influenced IPV in women in the district 
of Coimbatore. However in studies conducted by 
Babu and Kar 7 stated that factors like age, education, 
occupation, marital duration and husband’s alcoholism 
are significantly associated with higher odds of all types 
of violence .Atteraya, Gnawali,  Song, 8 and Bhatta 9 in 
Nepal has highlighted the factors associated with IPV. 
The study showed that female illiteracy, low economic 
status, violent family history and a lack of decision 
making were associated with intimate partner violence 
in Nepal . The husband’s alcohol dependency and 
husband’s education level also associated with IPV in 
Nepal. 

The findings revealed that alcohol dependency, 
dowry demand and economic dependency are the high 
risk factors for IPV. However a study by Kaur and Garg 
10 stated that alcoholism in husband is the main cause for 
violence against women. Similarly Jennifer A. Wagman 
et.al 11, Nair 12, Ramadugu 13 stated that alcohol is the 
high risk factor for IPV and maltreatment of women. 
Similar studies conducted by Slabbert 14, Atteraya, 
Gnawali and Song, 8 mentioned that women faced abuses 
in lower economic groups. He also stated that poverty is 
associated with IPV.

Currently, verbal abuse was found to be the most 
common form of IPV in (78.21%) followed by physical 
abuse in (57.70%). A study carried out in Bangladesh 
stated that physical and sexual abuse was highest in 
rural districts than in slums. Likewise, verbal and 
physical abuses are at higher rates in urban districts, 
when compared to sexual abuse. The findings in the 
study highlight the complex nature of various factors 
that influence IPV. In this context we would like to 
bring into light that women are trapped into the cultural 
framework, molded by patriarchal system of our country 
which happens to be the highest risk factor involved with 
IPV. These results needed more information to assess 
the situation to give interventions as well as provide the 
awareness among women about the existing law.
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CONCLUSION

Gender role and cultural norms contributes to partner 
violence. Therefore interventions need to be done in the 
legal and institutional level, which concentrates more on 
partner and relationship issues. There is a need to provide 
successful interventions for reducing alcohol use and 
strategies for women and help them protect themselves 
from alcohol related IPV. The IPV prevention program 
targeting men should include spousal abuse, alcohol use, 
and sexual behavior as social and public health problems 
and also insert the sociocultural context within which 
men who abuse their partners. Even female illiteracy, 
low economic background, childhood experiences and 
husband’s education level and occupation influence the 
partner violence. In order to promote equality further 
study should be conducted in future to focus on male 
behaviors. Various researches suggest that physical and 
psychological abuse affect the health of the women 
adversely. For abused women there should be health care 
protocols and also screening for treatment of IPV related 
abuses. Thus intervention provides social support and 
reduces stress among abused women. Studies have stated 
that if the woman is suffering from any psychological 
disorder they should also evaluate for domestic violence. 
The government should undertake stringent measures 
to ensure gender equality and should maintain zero 
tolerance in bringing the perpetrator of Intimate partner 
violence to justice. Women’s civil rights related to 
divorce, property, child support and custody needs to 
be strengthened. Economic and social empowerment of 
women needs to be promoted and at school level boys 
and men should be engaged to promote nonviolence and 
gender equality. These reforms might reduce the cases of 
IPV and help empower women rather than victimizing 
them. 

Ethical Issues: This study obtained consent from 
the women before involving them in this study and 
informed about the importance of the study. 
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ABSTRACT

Effective stress management, on the other hand, helps you break the hold stress has on your life, so you 
can be happier, healthier, and more productive. The main aim of this study is to find out the various factors 
contributing to stress among IT peoples and the impact of the stress among employees. The researcher used 
chi-square test and t-test to find the results. It finds that work load is the main factor that causing stress 
followed by technology and multi task. Team work and management pressure causing less stress compared 
with other factors. Finally, it concludes that management takes lots of techniques such as, arranging tours, 
awards, appreciation and monetary motivations to avoid stress among the employees and to achieved the 
goals.

Keywords: Stress, IT culture, coping strategies, monetary motivations.

INTRODUCTION

Stress management is a wide spectrum of 
techniques and psychotherapies aimed at controlling a 
person›s level of stress, especially chronic stress, usually 
for the purpose of improving everyday functioning. 
Stress management starts with identifying the sources 
of stress in your life. This isn’t as straightforward as it 
sounds. While it’s easy to identify major stressors such 
as changing jobs, moving, or a going through a divorce, 
pinpointing the sources of chronic stress can be more 
complicated. It’s all too easy to overlook how your own 
thoughts, feelings, and behaviours contribute to your 
everyday stress levels. 

Effective stress management, on the other hand, 
helps you break the hold stress has on your life, so you 
can be happier, healthier, and more productive. The 
ultimate goal is a balanced life, with time for work, 
relationships, relaxation, and fun—and the resilience to 
hold up under pressure and meet challenges head on. But 
stress management is not one-size-fits-all. That’s why 
it’s important to experiment and find out what works 
best for you. The following stress management tips can 
help you do that.

Stress has becoming significantly with the result of 
dynamic social factors and changing needs of life styles. 
Stress is man‘s adaptive reaction to an outward situation 
which would lead to physical mental and behavioural 

changes. Brain cells create ideas, Stress may kills brain 
cells. The truth is that not all stresses are destructive in 
nature. Appropriate amount of stress can actually trigger 
your passion for work, tap your latent abilities and even 
ignite inspirations.  

Stress is a fact in our daily life. When a person 
needs help, it means the person feels physically and 
emotionally disabled. Most people believe that their 
capacity and capabilities are so little to encounter high 
level of stress. Most people think that they know the 
stress. The reality is that, stress is complicated and it is 
not well perceived. To know how the stress works and 
affects on our lives, first, we describe it and then study 
its relationship with organisational life.

Challenge will give mental and physical energy 
to person and stimulate him to learn new skills in his 
job field. Therefore, a challenge in a workplace is a 
constructive and an important factor for health and 
productivity (Norcross & Prochaska, 2007, p. 78).

Organizational strategies to prevent occupational 
stress are quite simple; they involve the creation of a 
suitable working environment in terms of employment 
characteristics, labor relations, organizational structure 
and achievement of a healthy organizational culture. 
Companies have realized the usefulness of anti-stress 
programs by looking at the reduction of medical costs 
for their employees. The latest programs of this kind 
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are the so-called “wellness programs” designed to take 
care of both the physical and psychological aspect of the 
employee.

The work stress is found in all professions, the very 
affected are the IT professionals who are highly target 
driven, highly pressured on results, and are squeezed 
both physically and mentally to the maximum on their 
roles and loads. The stress is manifested in various 
ways and means, and the much prone sector is the IT 
sector, which has turned upside down only their working 
hours, but also their biological system, which affects at 
three different levels viz., individual, interpersonal and 
organizational level. Devoid of stress, a person becomes 
sluggish and boring. Positive stress encourages a person 
to achieve better. However, if this stress exceeds beyond 
the required level it causes distress.

To cope up this situation the IT Management are 
taking many steps to reduce the stress of their employees 
such as arranging outstation, conducting games among 
the employees, providing facilities, holidays etc.,

REVIEW OF LITERATURE

Jac J.L. van der Klink, Roland W. B. Blonk, Aart 
H. Schene,(2001), The Benefits of Interventions for 
Work-Related Stress, American  Journal  of  Public 
Health. 2001;91:270–276). This study is to determine 
the effectiveness of occupational stress–reducing 
interventions and the populations for which such 
interventions are most beneficial. Forty- Four intervention 
types were distinguished: cognitive–behavioral 
interventions, relaxation techniques, multimodal 
programs, and organization focused interventions. A 
moderate effect was found for cognitive–behavioral 
interventions and multimodal interventions, and a small 
effect was found for relaxation techniques. It concludes 
that Stress management interventions are effective 
Cognitive– behavioral interventions are more effective 
than the other intervention types1.

Mihaela STOICA,(2010), CCUPATIONAL 
STRESS MANAGEMENT OCCUPATIONAL 
STRESS, Management in health  XIV/2/2010; pp. 
7-9, Stress management is an important part of 
maintaining good physical and emotional health and 
healthy relationships with others. This article presents 
some strategies to prevent and reduce stress both at the 
organizational level as well as individually. With rare 
exceptions, Romanian stress Management programs 

have not known a great success, the reasons behind 
this being related to mentality. The occupational stress 
problem in Romania is still an open question, waiting to 
be solved5. 

Laiba Dar,Anum Akmal, Muhammad Akram 
Naseem,Kashif Ud Din Khan(May 2011), Impact of 
Stress on Employees Job Performance in Business Sector 
of Pakistan. Global Journal of Management and Business 
Research Volume 11 Issue 6  Version 1.0,  The main aim 
of this study to examine the relationship between job 
stress and job performance. The chi-square test and t-test 
was used to test the hypothesis. The findings showed 
that job stress brings about subjective effects such 
as feeling undervalued and workplace victimization/ 
bullying, unclear role/errands, work home interface; 
fear of joblessness, exposure the traumatic incidents 
at work and economic instability among our target 
population. Resulting in poor concentration, mental 
block and poor decision making skills. Based on these 
findings, it was recommended that organizations should 
reduce psychological strain, work overload and role 
ambiguity through adoption of job redesign techniques. 
Furthermore, the study explores the employees job 
performance with demographic variables, resulting 
that male employees are highly stressed vis-à-vis their 
female counterparts3.

 Uma Devi .T(OCT 2011) A Study on Stress 
Management and Coping Strategies With Reference to 
IT Companies, Journal of Information Technology and 
Economic Development 2(2), 30-48, October 2011 30. 
The focus of the paper is to study the stress level among 
IT employees and to suggest the coping strategies. A 
survey of 200 IT employees in the IT companies situated 
in and around Hyderabad is done. Some of the stress 
coping strategies identified by this study includes stress 
management programs, physical activities planned in 
job design, life style modification programs, finding 
triggers and stressors, supportive organization culture, 
stress counseling programs, and spiritual programs9.

Ramezan Jahanian, Seyyed Mohammad 
Tabatabaei(Nov 2012) Stress Management in the 
Workplace, International Journal of Academic Research 
in Economics and Management Sciences, ISSN: 2226-
3624.The nature of working has been changed widely, 
and still these changes are in progress. Following 
these changes, number of illnesses has been increased, 
morality and human aspects are faded and new problems 
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are occurred every day, so that we are facing job stress 
which called “illness of the century”6.  

Soni Kushwaha(2014),Stress Management At 
Workplace, Global Journal of Finance and Management. 
ISSN 0975-6477 Volume 6, Number 5 (2014), pp. 
469-472, This paper will discuss various techniques of 
stress management at workplace, measures to reduce 
workplace stress and interventions when sources of 
stress cannot be eliminated8.

Dr. Latha Krishnan(May 2014), Factors Causing 
Stress among Working Women and Strategies to Cope 
Up, IOSR Journal of Business and Management (IOSR-
JBM) e-ISSN: 2278-487X, p-ISSN: 2319-7668. Volume 
16, Issue 5. The main aim of this study have identified 
socio-economic stressors, psychological and family and 
relationship stressors causing stress among working 
women and strategies to cope up with it. Statistical tools 
like factor analysis and regression coefficient were used 
to develop Structural Equation Model. The findings of 
the study reveal that under socio-economic stressors 
unexpected guests, followed by absence of domestic help 
causes major stress among working women. Similarly 
being perfectionist with unnecessary worries which 
cause psychological set back among working women. 
Moreover anxiety about children future and husbands 
job insecurity play a major role in causing stress under 
family and relationship4. 

Sanjeev Kumar,  J. P. Bhukar(Jan 2013), Stress level 
and coping strategies of college students, Journal of 
Physical Education and Sports Management, Vol. 4(1): 
pp. 5-11. The aim of this study was to investigate the 
stress levels and coping strategies of professional students 
belonging to Physical Education and Engineering 
professions. A sample of 60 subjects was randomly 
selected from the Physical Education and Engineering 
Institute, India. Two way analysis of variance (ANOVA) 
showed that stress due to all the stimuli was significantly 
higher among girls in comparison to boys of their 
profession. Coping strategy was higher in boys than girls 
of their respective profession, but Physical Education 
girls had higher coping strategy than boys and girls 
of Engineering. Therefore, it can be concluded that 
Physical Education students had better coping strategy 
than engineering students7.  

Dr. A. Jayakumar, K. Sumathi(2014), An Empirical 
Study on Stress Management for Higher Secondary 

Students in Salem District-Tamil Nadu. International 
Journal of Recent Advances in Organizational Behaviour 
and Decision Sciences (IJRAOB) (ISSN: 2311-3197) 
2014 Vol: 1 Issue 1. The study mainly focuses on higher 
education students. The students suffer from stress on 
some level. It mainly based on empirical study. The 
samples include higher education students. The research 
instruments are questionnaire method. This research 
focuses on stress perception stressful experiences and 
stress management in studies of students. The learning 
strategies required to manage stressful situations in 
order to improve their performance2. 

Unnikrishnan.P (Feb 2015),Management Of Stress 
And Motivation Of Employees,  International Journal 
Of Research – Granthaalayah ISSN- 2350-0530(O) 
ISSN- 2394-3629(P). The concept of motivation can be 
effectively used to remove stress from our organization 
.Different motivational techniques such as financial 
incentives, appreciation, personal encouragement, 
training and development programs ,seminar & 
workshops etc. will helps to throw away stress from 
organizations, if complete stress had been removed ,and 
motivation is given, a complete & strategic organizational 
change will takes place in organization10.

OBJECTIVES OF THIS STUDY

The specific objectives of the study are: 

1. To identify the various factors contributing to 
stress among IT peoples. 

2. To identify the impact of the stress among 
employees.

3. To find out the management techniques used by 
IT management.

HYPOTHESES OF THIS STUDY

1. There is no significant difference among the 
factors causing stress between the IT peoples.

2. There is no significant relationship between 
stress management techniques and impact of 
employees.

IMPACT OF STRESS IN THE WORK 
PLACE

1. Low involvement in their work.

2. Poor performance

3. Lack of interest
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4. Memory Loss

5. Unnecessary Arguments

6. Poor co-operation

7. Tension

8. Absenteeism

9. Misbehaviour

10. Resigned attitude

MANAGEMENT TECHNIQUES TO 
REDUCE STRESS

1. Convenient time

2. Arrange tours

3. Conducting games

4. Appreciations

5. Awards

6. Promotions

7. Monetary Motivations

8. Maintain good relationship among employees

9. Developing healthy life styles.

RESEARCH ANALYSIS

 The researcher used chi-square test and t-test to find 
the results. After analysing national and international 
journals there are many factors causing stress among 
the IT peoples. The main factors are job rotation, 
technology, work load, competition, IT culture, multi 
task, Management pressure, team work, job loss and 
various commitments. The following table shows that 
the relationship between age and income of IT peoples.

Table - 1 Age * Income Crosstabulation

Count

Less than 15,000
Income

Total
15,000-35000 35,000-50,000 Above 50,000

Age
25-30 35 15 0 0 50

Above 31 0 0 62 88 150

Total 35 15 62 88 200

Source: computed data

Table – 2     Chi-Square Tests

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 200.000a 3 .000

Likelihood Ratio 224.934 3 .000

Linear-by-Linear Association 160.607 1 .000

N of Valid Cases 200

a. 1 cells (12.5%) have expected count less than 5. The minimum expected count is 3.75.

Source: computed data

In view of the above, it can be presumed that the 
Pearson chi-square = 200.000 p=.000 are statistically 
significant at the 5 % level. This implies that age of the 
employees is an important criterion for the employees. 
The income of the employees varies depends upon their 
age.

FACTORS CAUSING STRESS AMONG THE 
IT PEOPLES

The researcher framed ten factors that are intimately 
connected stress among IT peoples. These dimensions 
are composed of ‘n’ no. of variables that are needed 
to be reduced systematically without affecting their 
representations on the population parameters. Therefore, 
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the researcher appropriately applied Factor Analysis by principal component method to reduce the variables into 
predominant factor:

This construct consists of 8 variables in Likert’s five point scale which ranges from “Strongly Agree” to “Strongly 
Disagree”. The application of Factor Analysis brought the following results:

                                            Table - 3                 T-test for stress

N Mean Std. Deviation Std. Error 
Mean

t-value 
lower

Significance
Lower

Rank

Job rotation 200 2.67 1.284 .091 2.49 2.49 7

Technology 200 3.36 1.027 .073 3.21 3.21 2

Work load 200 3.37 .952 .067 3.23 3.23 1

competition 200 2.86 1.281 .091 2.68 2.68 4

IT culture 200 2.66 1.391 .098 2.47 2.47 8

Multi task 200 2.90 1.152 .081 2.74 2.74 3

Management 
pressure 200 2.49 1.051 .074 2.34 2.34 9

Team work 200 2.47 1.056 .075 2.32 2.32 10

Job loss 200 2.86 1.262 .089 2.68 2.68 4

Commitments 200 2.76 1.113 .079 2.60 2.60 6

Source: computed data
From the above table it can be found that the mean 

values range from 2.47 to 3.47 with the respective 
standard deviation and standard error. The t values 2.49, 
3.21, 3.23, 2.68, 2.47, 2.74, 2.34, 2.32, 2.68, 2.60 are 
statistically significant at the 5 % level. Therefore, it can 
be concluded that among the ten factors work load is the 
main factor for stress among the employees in IT sector.

FINDINGS AND CONCLUSIONS

There are various factors causing stress in the IT 
sectors. The main factors are job rotation, technology, 
work load, competition, IT culture, multi task, 
Management pressure, team work, job loss and various 
commitments. Apart from these ten factors work load 
is the main factor that causing stress followed by 
technology and multi task. Team work and management 
pressure causing less stress compared with other factors

Competition and job loss gets equal points that create 
stress among the IT peoples. The management avoids 
Job rotation of the employees to reduce stress. Finally, it 
concludes that management takes lots of techniques such 

as, arranging tours, awards, appreciation and monetary 
motivations to avoid stress among the employees and to 
achieved the goals. 

TESTING OF HYPOTHESES

There is no significant difference among the factors 
causing stress between the IT peoples - Rejected

There is no significant relationship between stress 
management techniques and impact of employees – 
Rejected.
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ABSTRACT

Objective: This study evaluates various factors which can influence the dental attitude of adult patients 
towards their dental health and care. Material and Method: It was a cross-sectional study consisting of 
self-administered structured questionnaire on patients’ dental attitude as well as socio demographic variables 
completed by 377 patients; mean age 34.3 years recruited from the dental centers of Manipal College of 
Dental Sciences in Udupi Taluk, Karnataka, India. Frequency distribution analysis and chi-square test was 
used to compare between categorical variables. Results: The good dental attitude were significantly found in 
subjects those belonged to urban places (p<0.001), had higher SES (p=0.003), had better financial capacity 
(p<0.001), were able to pay the bills comfortably (<0.001), were satisfied with their dentists (p<0.001) 
and those believed in having personal responsibility in taking care of their oral health (p<0.001) than their 
counterparts (p<0.001). The poor dental attitudes were significantly found in subjects those agreed that 
cost had influenced their treatment in the past (p<0.001), those believed to get over any dental problem by 
itself (p<0.001) and eventually losing their teeth regardless of the efforts (p<0.001), those had cynicism 
towards dentists and dental care (p<0.001) and those dental treatment didn’t work out well (p<0.001). 
Conclusion: Health promotion strategies focused on changing the dental attitudes of patients based upon 
these determinants can achieve better compliance of the patients towards dental health advice and care.

Keywords: Factors, Determinants, Dental, Attitudes, Adults

INTRODUCTION

Dental attitude can be explained as attitudes and 
beliefs of the people that might affect their oral health 
behaviors, dental attendance, utilization of dental 
services and treatment choices1-3. Attitudes are mostly 
formed from person’s past experiences and may affect 
their readiness to modify present behavior. There are 
several factors that can influence dental attitudes of 
the people such as perceived health, importance of 
oral health, nature of the doctor-patient interaction, 

quality of recent dental care and cost of the treatment3, 

4. These factors can be considered as the psycho-social 
determinants of health attitudes as they might play 
major role in the development of health attitudes and 
behaviors5, 6. 

Self-care health practices are the most effective 
measures for preventing oral diseases yet a large 
proportion of the population fails to sufficiently adopt 
or maintain adequate oral hygiene behavior. This is 
because patients’ health beliefs and attitudes influence 
patients’ motivation to perform health behaviors, to 
seek treatment and adhere to dentists’ advices. It also 
explains why several oral health programs fails to bring 
a change in the oral health behaviors of people, as, they 
are mostly not centered on the development of dental 
health attitudes and perceptions5, 6. Learning about these 
determinants can help to understand the issues related 
to patients’ compliance or reluctance to adhere to dental 



 78       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

health advice.

It is therefore important to study and understand 
various factors which may play role in influencing 
dental attitudes of the patients. Also, identification of the 
difficulties faced by the patients to comply with dental 
health advice or care can provide solutions to dental 
health care providers to overcome them. This study 
evaluates various factors which can influence the dental 
attitude of adult patients towards their dental health and 
care. It will also be needful for some outreach programs 
to focus on these factors to change dental attitudes of 
people with the ultimate goal of preventing disease and 
promoting oral health.

MATERIAL AND METHOD

The present study was a cross sectional survey 
conducted among 15-70 years aged subjects visiting 
dental outreach centers of Manipal College of Dental 
Sciences in Udupi district, Karnataka, in the Southern 
part of India. The ethical clearance to conduct the study 
was obtained from the Institutional Ethics Committee. 
The patients were recruited in the waiting area before 
their appointments. All subjects were briefed about the 
purpose and process of the study and informed consent 
was sought for the self-administered questionnaire. 
A pilot study was done on 20 subjects before the 
commencement of the study in order to assess the 
feasibility of the study. The sample size required to 
carry out the study was taken 384 subjects (maximum) 
after assuming the prevalence at 50%, confidence level 
at 95% (Z, standard value of 1.96) and margin of error 
at 5% (d, standard value of 0.05) considering around 
10% refusal or incomplete responses, the sample size 
was fixed at 430. The questionnaire was distributed to 
430 patients, out of which 377 patients returned the 
completed questionnaire with the acceptable response 
rate of 88%. Patients below the age of 15 years, illiterate 
and those not willing to participate were excluded from 
the study. 

The self-administered questionnaire consisted of 
variables regarding socio-demographics such as age, 
gender, location, income, marital status, education, 
religion and occupation with two additional questions 
on patients’ financial capability and ability to pay bills. 
Age was categorized as ≤ 32 years and ≥ 33 years after 
considering the median. The location of the respondents 
was categorized into urban or rural. The Kuppuswamy 

scale was used to calculate the socioeconomic status by 
adding education, occupation and income of the study 
subjects. It was categorized into upper class, middle class 
(upper middle + lower middle) and lower class (upper 
lower + lower) 7. The dental attitude of the subjects was 
assessed using a twenty nine item modified attitudinal 
questionnaire4. It consisted of eight factors assessing 
influence of costs on past dental treatment, eventuality 
of dental decline, effectiveness of dental care, cynicism 
towards dentists and dental care, quality of recent dental 
care, personal influence on oral health, importance of 
preventing dental problems and frustration about dental 
care. The individual item were rated on five-point Likert 
scale ranging from “strongly disagree” to “somewhat 
disagree”, “neutral”, “somewhat agree” and to “strongly 
agree”. Few of the items had their scoring reversed to 
avoid response set bias. The range of the scores derived 
from attitudinal questionnaire was divided into three 
equal divisions; based upon which study population 
was grouped into three categories of subjects with poor 
attitude, good attitude and very good attitude. Kannada 
is the regional language of Karnataka; hence, its English 
version was translated and adapted into Kannada. 
It involved the forward translation from English to 
Kannada and then independent backward translation 
from Kannada to English by two qualified English-to-
Kannada translators. 

STATISTICAL ANALYSIS

The analysis of the study was carried out using 
the Statistical Package for Social Sciences (SPSS 11.5 
version). Frequency distribution analysis and chi-square 
test was used to compare between categorical variables. 
The cut-off level for statistical significance was taken at 
<0.05.

RESULTS

Table 1 shows the distribution of study population 
based on their socio-demographic variables. There 
was an approximately equal distribution of the study 
sample with respect to gender, age and location of the 
subjects. Majority of the study population belonged to 
middle SES (61.8%) and lower SES (35.3%). Nearly, 
three fourth of the subjects had low financial capacity 
and reported to have difficulty in paying the bills. The 
greater number of study subjects were found to have 
good dental attitudes (64.2%). The study subjects those 
belonged to urban places (p<0.001), had higher SES 
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(p=0.003), had better financial capacity (p<0.001) and 
were able to pay the bills comfortably (<0.001) were 
found to have significantly better dental attitudes than 
their counterparts. 

The subjects those agreed that cost had influenced 
their treatment in the past had significantly poorer dental 
attitudes than those who disagreed to it (p < 0.001). It 
was found that subjects those believed to get over any 
dental problem by itself and believed coming to dentist 
only in pain and eventually losing their teeth regardless 
of the efforts were found to had significantly poorer 
dental attitudes as well (p<0.001). Almost all the study 
subjects (95%) had faith in dentistry and effectiveness 
of dental care. The subjects those had cynicism towards 
dentists and dental care had significantly poorer dental 
attitudes as well (p<0.001). The subjects those received 
good quality of recent dental care and were satisfied with 
their dentists had significantly better dental attitudes 
(p<0.001). The subjects those believed in having 
personal responsibility in taking care of their oral health 
(p<0.001) and felt very important to visit dentist had 
significantly better dental attitudes as well (p<0.001). 
The subjects those dental treatment didn’t work out well 
were very frustrated with dental care and had poorer 
dental altitudes (p<0.001).

Table 1: The distribution of study population 
based on socio-demographic variables

Variables           % (n)

Gender
Male 51.2% (193)

Female 48.8% (184)

Age
≤32 years 53.3%(201)

≥33 years 46.7%(176)

Location
Urban 49.3%(186)

Rural 50.7%(191)

Marital status
Married 65.8% (248)

Single 34.2%(129)

SES*

Lower 35.3% (133)

Middle 61.8% (233)

Upper 2.9% (11)

Financial 
Capacity

cannot make ends meet 50.1%(189)

manage to get by 31.3%(118)

enough plus extra 10.1%(38)

money is not a problem 8.5%(32)

Ability to 
pay bill

able to pay comfortably 25.2%(95)

with difficulty 42.7%(161)

not able to pay 32.1%(121)

Religion

Hindu 75.3% (284)

Christian 18.3%(69)

Muslim 5.3%(20)

others 1%(4)

Attitude

Poor 29.2 % (110)

Good 64.2%(242)

Very Good 6.63%(25)

Total 100%(377)
       n= number of participants

*SES (Education + Occupation +Income) as per 
Kuppuswamy SES scale

DISCUSSION

Dental attitudes and beliefs of the people about 
oral disease and the importance of preventive and 
curative oral care can certainly bring about differences 
in the quality of oral health among them4, 8. The most 
important concern noticed with poorer dental attitudes 
subjects is that they usually ignore their dental health 
and delay seeking dental care until oral disease becomes 
more severe which require more invasive, complex and 
expensive treatment1-3. Hence, it necessitates the need 
to study various factors which can influence the dental 
attitudes of people. This study was an attempt to know 
various factors affecting dental attitude of adult patients 
towards their dental health and care. A number of factors 
that positively affected dental attitudes for adult patients 
in the study were urban location, higher socio economic 
status, better financial capacity, ability to pay bills 
comfortably, recent good quality dental care, satisfaction 
with dentists’ behavior and optimism about personal and 
professional oral care. 

Cont... Table 1: The distribution of study 
population based on socio-demographic variables
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A large number of studies have agreed that urban 
participants have greater awareness, better knowledge 
and understanding of dental problems and higher oral 
health-seeking behavior9, 10. Similarly, in the present 
study, urban participants were found to have better 
dental attitudes than rural participants. The variation in 
the dental attitudes of urban and rural population of India 
can be mainly attributed to their differences in lifestyles, 
socioeconomic status, affordability and availability 
of treatment facilities. The affordability of dental care 
services had always been one of the important negative 
factors influencing the dental attitudes of people11, 12. In 
addition to high cost of dental care, lower socioeconomic 
status adds greater financial constraints for the patients 
to comfortably attain the treatment and so, brings 
reluctance in them. The best measure to address these 
issues is to increase awareness among people to adopt 
self-care practices as most of the dental diseases are 
preventable. Additionally, government sectors should 
take initiatives to address these problems by taking 
necessary actions.   

Beliefs about perceived control over health are 
considered to be an important motivational factor 
for understanding an individual’s likelihood of 
adopting health-promoting behaviors6, 13. The locus of 
control belief is an important determinant of whether or 
not a patient takes responsibility for their oral healthcare. 
Individuals with a high internal locus of control believe 
that events result primarily from their own behavior. 
Those with a low internal locus of control believe that 
powerful others, fate, or chance primarily determine 
events14. In the present study also, subjects those had 
believed in having personal control over their oral health 
had better dental attitudes than subjects those believed 
to get over any dental problem by itself, believed 
coming to dentist only in pain and believed in eventually 
losing their teeth regardless of the efforts. Oral health 
professionals should enable people to understand the 
importance of oral health and develop self-efficacy by 
providing them information on health and by facilitating 
skills development. 

Previous dental health care experiences, whether 
good or bad, will affect the individual’s mind set for 
further dental treatment15. It was noticed in the present 
study as well, that study participants those were cynical 
about dentists and dental care and were frustrated had 
poorer dental attitudes than participants those received 
good quality of recent dental care. Dentist should 

enquire about such traumatic or negative experiences of 
the patients and should educate, counsel and allay their 
fears. A trustful relationship with patients can be built 
by two-way communication, expressing concern and 
empathy, demonstrating competence and ethics. 

CONCLUSION

Dental attitudes of a people may be considered as 
proxy indicator of their oral disease, self-care practices 
and dental health care services utilization. Peoples’ 
attitudes, perceptions and behaviors are based on their 
life experiences and events. Oral health professionals 
should enable people to develop positive dental 
attitudes by education and provision of good dental 
care services with concern, empathy, competency and 
ethics. Moreover, health promotion strategies focused 
on changing the dental attitudes of patients based upon 
these determinants can achieve better compliance of the 
patients towards dental health advice and care. 
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ABSTRACT

Children are the future of tomorrow and potential efficiency and development of the nation depends on 
their health and it is prime responsibility of every nation to provide essential as well as better facilities 
and excellent flanking milieu to its nascent future. The present study is based on secondary data collected 
from District Level Household and Facility Survey –III. Pearson’s correlation coefficient has been used to 
calculate the degree of association between child health and its major determinants. It has been revealed the 
considerable segment (13.0 per cent) of child population of the state is isolated from good health indicators. 
The common but avoidable incidences of diarrhea, infectious diseases and vitamin deficiencies are widely 
prevalent and children are suffering from lack of iron, malnutrition and partial vaccination which cause 
irretrievable damage in their future life.
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INTRODUCTION

The children fitness is an important aspect of the 
development of society at micro and macro level. The 
health and nutritional needs of children are crucial to the 
well-being of whole nation since they are prime asset 
for progression and failure to develop their potential 
will certainly be the loss of the nation.(1)  In fact, 
meager nutrition during childhood makes a long-term 
impression in terms of poor physical and mental growth 
of the children. The kids are naturally innocent, reliant 
and susceptible and inappropriate care during infancy 
causes malnutrition which refers to both under and 
over-nutrition. It may also lead to starvation, reducing 
the work competence and abridged the intellectual and 
communal growth. (2) WHO itself stated that effective 
learning practice necessitates good quality health. (3) 
The freedom from starvation and malnutrition is a 
basic human need for civilization and its mitigation is 
essential for society’s development. In present time, 

malnutrition has become leading health dilemma 
and crucial communal health impasse in developing 
countries like India. It influences the growth prospect 
and increases the risk of death and morbidity in later days 
of life. (4) It is estimated that one hundred fifty million 
children (26.6 percent) are underweight while one 
hundred eighty-two million (32.5 percent) are stunted at 
global level. (5) In context to India, children health is not 
satisfactory as different types of undernourishment and 
deficiencies of macro and micronutrients are the major 
concerns and seem like silent crisis. Among 150 million 
undernourished children of the world, one in every three 
belongs to India. (6&7) In Haryana also child population 
is facing many health plights as infant (21 per 1000 
population) and under-5 mortality rate (52 per 1000 
population) are high. About 40 percent children suffer 
from various degree of malnutrition and 72 percent are 
anemic. More than one-third proportions (40.4 percent) 
of children are not fully immunized. (8) So it is a matter 
of concern that even after having graceful place among 
economically and agriculturally developed states in the 
country as well as being famous for its healthy food 
habits why Haryana is failed to give reputed health 
standards to its prospects. 
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Study Area

Haryana is a land locked state and one of the 
economically most developed states of the nation, it is 
also recognized as a state having lowest sex-ratio (879 
females per 1000 males) in the country (Census of India, 
2011). It came into existence on 1st of November 1966 
with covering an area of 44,212 square kilometers which 
comprises the 1.34 percent of total area of the country.

OBJECTIVES

The present study aims at realizing the following set 
of objectives:

• To study the spatial pattern of child health in 
Haryana at district level.

• To examine the shaping factors of health 
status of children and identify the existing 
relationship between child health and its various 
determinants.

MATERIAL AND METHOD

The present study is based on secondary sources of 
information collected from District Level Household 
and Facility Survey –III (DLHS-3) relates to year 2007-
2008 and has been published in 2010. The following 
indicators have been used to measure the health status 
of the children:

• Suffering and treatment of acute respiratory 
infections (ARI) with in last two weeks (under 
3 years).

• Suffering and treatment of diarrhea within last 
two weeks (under 3 years).

• Breast feeding practices (under 3 years) within 
one hour, within 24 hour and after 24 hour of 
the birth.

• Fully immunization/vaccination (12-23 
months). 

• Vitamin ‘A’ intake at least one dose (12-23 
months). 

• ORS awareness among women.

Pearson’s correlation coefficient has been computed 
to gauge the degree of association between child health 
and its major formative factors.

RESULTS AND DISCUSSION

Suffering and Treatment of Acute Respiratory 
Infection (ARI) 

Acute Respiratory Infections (ARI) is the most 
serious sickness among pre-school children at universal 
level and every child may suffer from five to eight 
attacks of ARI infections annually. (9 The study shows 
that more than 90 per cent children of five districts 
namely Ambala, Yamunanager, Kurukshetra, Karnal 
and Fatehabad whereas 80-90 per cent children of 
districts Panchkula, Kaithal, Jind, Hisar, Sirsa, Panipat, 
Sonipat, Rohtak, Gurgaon and Mewat suffer from ARI. 
The low prevalence of these infections is found in 
Bhiwani, Mahendergarh, Jhajjar and Rewari districts. 
The high incidences of treatment of ARI have been 
observed in Panchkula, Ambala, Yamunanager, Karnal, 
Sonipat, Bhiwani, Rewari and Gurgaon districts. In 
nine districts (Sirsa, Fatehabad, Hisar, Jind, Rohtak, 
Panipat, Kurukshetra, Mahendergarh and Faridabad) the 
ARI infections has been treated with in last two weeks 
averagely 80-90 per cent and only in two districts Jhajjar 
and Mewat ARI treatment is found below 80 per cent. 
The highest proportion of 98.4 per cent in Panchkula 
followed by 97.1 per cent in Rewari and 96 per cent 
children in Kaithal get treatment from ARI (Table 1). 

Suffering and Treatment of Diarrhea

Diarrhea infection has third rank of childhood death 
in India, and it is to blame for thirteen percent of all deaths 
and sickness per year in pre-school children of world. (10) 
In 2013, nearly five lakhs and seventy thousand children 
below the age of five years passed away from diarrhea in 
world whereas one lakh and thirty thousand were related 
to India. (11) The regional variation shows that high 
occurrence of diarrhea has been traced in two districts 
i.e. Yamunanager and Karnal. There are moderate 
diarrhea incidences in Panchkula, Ambala, Kurukshetra, 
Panipat, Jhajjar, Mewat and Faridabad whereas in eleven 
districts of western and south-western Haryana has 
reported low cases. The treatment of diarrhea within last 
two weeks has been found high only in three districts 
namely Yamunanager, Kaithal and Jhajjar whereas in 
Ambala, Kurukshetra, Bhiwani, Rohtak, Mahendergarh, 
Gurgaon and Mewat districts, diarrhea handling have 
been found below 15 per cent. The rest of Haryana has 
shown moderate attention towards curing the problem of 
dehydration in children.
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Breastfeeding Practices 

The mother milk is measured as a complete food for 
the physical and mental growth of child and colostrums 
(thick, yellow milk of mother just after delivery) 
increase the anti-biotic capacity of children particularly 
during early years. (12) As recommended by the WHO, 
breastfeeding should be initiated immediately after 
birth and should be continued up to a minimum of six 
months. All over, there is not much awareness about 
commencement of breast milk in the state. The spatial 
pattern reflects that in Rewari and Sirsa districts more 
than 25 per cent women begins breastfeeding within 
one hour of the birth whereas in six districts namely 
Panchkula, Ambala, Kurukshetra, Rohtak, Rewari and 
Gurgaon this practice is adopted within twenty four 
hours of the birth.

In Yamunanager, Karnal, Panipat, Sonipat districts 
of eastern Haryana as well as in Jind, Fatehabad, Palwal 
and Mewat less than 15 per cent newborns receive 
mother’s milk within one hour of the birth whereas 
in fifteen out of twenty districts (whole northern and 
eastern districts of study area including Sirsa, Hisar, 
Rohtak, Mahendergarh, Rewari, Gurgaon and Faridabad 
districts) of the state, mother’s start to feed their children 
after twenty four hours of the birth. 

Immunization Coverage

The full vaccination of child covers BCG, three 
doses of DPT, three doses of polio vaccine and 
measles against the six somber but vaccine preventable 
diseases (VPDs) (diphtheria, whooping cough, tetanus, 
tuberculosis, polio and measles). The immunization 
against these ailments has received maximum attention 
of child health care policy makers in India (13&14) however 
yearly five lakhs deaths are caused by VPDs in India. 
(15) These are interrelated as well as cyclic infections of 
formative years of children which provide a space to one 
another to be start. The figure demonstrates that in eight 
districts specifically Yamunanager, Ambala, Kaithal, 
Karnal, Sonipat, Rohtak and Gurgaon, more than 70 per 
cent children has been covered under full vaccination 
target whereas the minimum covering of complete 
vaccinated children (below 60 per cent) has been traced 
in six districts i.e. Panipat, Jind, Hisar, Bhiwani, Mewat 
and Faridabad. In Ambala district, highest 79.1 children 
have received full vaccination while district Faridabad is 
on bottom with 46.4 percent (Table 1).

Vitamin ‘A’ intake 

Vitamin ‘A’ deficiency (VAD) is a concerning health 
and nutrition predicament in the rising countries like 
India. (16) The insufficiency of Vitamin ‘A’ costs night 
blindness and morbidity and transience from infections 
in early days of children. About 5.7 percent children in 
India endure this problem. (17 & 18) The statistics shows 
that high intake of Vitamin ‘A’ has been traced only in 
three districts (Karnal (78.4 per cent), Panchkula (73.9 
per cent) and Sonipat (70.2 per cent) while 50-60 per 
cent children of Ambala, Kurukshetra and Yamunanager 
districts receive this most necessary quantity. It has been 
documented that instead of above said six districts, in 
entire state the intake of at least one dose of Vitamin 
‘A’ is below 50 per cent and it is matter of great concern 
(Table 1).

ORS Awareness among Women 

Oral rehydration solution (ORS) is defined as water 
solution with specific amount of salt and sugar and is 
used to control the liquid and solid loose in the body. 
The effectiveness of this concoction mainly depends 
on mother’s awareness about its cleanliness, quantity 
and repetition during early phase of diarrhea instigation 
among infants. The regional variation exposes that in 
northernmost district Panchkula, westernmost district 
Sirsa in addition to Rohtak, Rewari and Gurgaon 
districts, more than 25 per cent women are found aware 
about ORS. The highest knowledge with 63.5 per cent 
value has been registered in Rewari district followed 
by Gurgaon (61.1 per cent) and Rohtak (59.1 per cent) 
districts (Table 1). 

The moderate responsiveness (15-25 per cent) is 
observed only in Ambala and Kaithal districts while 
in rest thirteen districts (Yamunanager, Kurukshetra, 
Karnal, Panipat, Sonipat, Fatehabad, Hisar, Jind, 
Bhiwani, Jhajjar, Mahendergarh, Mewat and Faridabad) 
less than 15 per cent women are conscious about ORS.  
In Mewat and Faridabad districts women are found 
least aware about ORS drink i.e. 16.6 and 33.5 per cent 
respectively. Though there is considerable difference 
between knowledge and application of rehydration 
mixture yet awareness absolutely affects in positive 
manner to mitigate any type of disease. 

Child Health and its Determinants 

The health of the children is directly or indirectly 
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shaped by a number of socio-economic determinants. Generally, the prevalence of poor child health incidences is 
intimately correlated with low level of mother’s education and pathetic fiscal position of family.  

Table: 1 Selected Indicators of Child Health in Haryana

Source: District Level Household and Facility Survey- III, 2007-08. 

Note: DNA (Data not available)

Correlation matrix demonstrates that breast feeding within one hour of the birth, at least one dose of Vitamin ‘A’ 
intake, full immunization, treatment of acute respiratory infections within last two weeks, women awareness about 
ORS and female literacy have positive and significant correlation with child health indicators. 

The social standard (caste) of the family is strongly positively associated with Vitamin ‘A’ intake and full 
vaccination of children. As in deprived social community lack of education and awareness, poor availability and 
expenditure on nutritious food, improper food allocation at household level are mainly responsible factor for appalling 
child health.

Table: 2 Correlations Matrix 

Sr. 
No. Districts

%  of 
Breast 
feeding 

within one 
hour of 
Birth

%  of 
Breast 
feeding 

within 24 
hour of 
Birth

%  of 
Breast 
feeding 
after 24 
hour of 
Birth

Vitamin ‘A’ 
intake at 
least one 

dose (12-23 
months)

%  of 
children 

aged 12-23 
months  
Fully 

Vaccination 

Treatment of 
Acute 

Respiratory 
Infections (ARI) 
with in last two 
weeks (under 3 

years)

 %  of 
Children 
Suffered 
from ARI

%  of 
Children 
Suffered 

from 
Diarrhea

Treatment of 
Diarrhea 

within last two 
weeks (under 

3 years).

%  of 
Women 
Aware of 

ORS

1 Ambala 19 69.3 30.7 65.9 79.1 91.2 13.8 15.1 74 50.8
2 Bhiwani 24.1 47.6 52.4 44.5 58.4 95.2 4.1 12.1 81.3 37.8
3 Faridabad 10.9 53.1 46.9 28.7 46.4 84.6 4.1 19.8 80.6 33.5
4 Fatehabad 10.8 40.3 59.7 45 62.8 89.7 10.1 9.3 81.4 29.2
5 Gurgaon 17.6 67.8 32.2 49.5 70.5 94.7 8.5 8.9 77.1 61.1
6 Hisar 23 63.4 36.6 44.6 55.8 82.4 5.6 11.7 79.7 38.7
7 Jhajjar 15.7 49.9 50.1 42.8 64.8 79.3 5 17.1 95 42.7
8 Jind 12.1 37.7 62.3 57.1 55.4 88.1 7 14.7 88.3 40.5
9 Kaithal 18.5 58.1 41.9 56.3 72.5 96 7.6 12.1 98.3 52.8
10 Karnal 7.8 54.6 45.4 78.4 75.2 91.5 14.6 33.4 88.3 39.4
11 Kuruksherta 18.8 67.9 32.1 67.2 67.8 82.7 14.9 22.8 79.5 43.2
12 Mahendragarh 23.3 61 39 52.4 67.7 82.4 2.8 13.9 76.7 42.3
13 Mewat 7.5 29.2 70.8 7.9 11 75.9 9.1 23 74.8 16.6
14 Palwal DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA
15 Panchukala 19.7 70.5 29.5 73.9 78.1 98.4 9.8 15.7 97.5 56
16 Panipat 12.3 52.8 47.2 54.9 57 87 9.2 22.1 85.6 37.8
17 Rewari 33.3 74.8 25.2 54.1 67.3 97.1 4.9 9.5 86.5 63.5
18 Rohtak 20.3 70.9 29.1 46.8 75.7 88.4 8.2 11.5 74.5 59.1
19 Sirsa 27.5 57.2 42.8 59.6 61.3 88.5 5.6 7.5 87.8 55.7
20 Sonipat 8 63.3 36.7 70.2 73 94.2 7.3 13.5 83.7 44
21 Yamunanagar 8.5 57.1 42.9 61.5 70 94.8 13.1 26.8 88.1 42.5

Health 
Indicators X 1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 X 9 X 10 X 11 X 12 X 13 X 14 X 15 X 16

X 1 1 0.547* -0.547* 0.097 0.266 0.202 -0.435 -0.630** -0.006 0.629** 0.179 0.063 0.25 -0.078 0.223 -0.062

X 2 0.547* 1 -1.000** 0.553 0.728** 0.449* 0.105 -0.235 -0.02 0.819** 0.736** -0.570** 0.179 -0.565** 0.259 0.053

X 3 -0.547* -1.000** 1 -0.553* -0.728** -0.449* -0.105 0.235 0.02 -0.819** -0.736** 0.570** -0.179 0.565** -0.259 -0.053

X 4 0.097 0.553* -0.553* 1 0.837** 0.591** 0.452* 0.126 0.392 0.531* 0.562** -0.249 0.545* -0.751** 0.247 0.267

X 5 0.266 0.728** -0.728** 0.837** 1 0.634** 0.257 -0.154 0.281 0.729** 0.772** -0.42 0.537* -0.743** 0.391 0.404

X 6 0.202 0.449* -0.449* 0.591** 0.634** 1 0.142 -0.228 0.374 0.608** 0.477* -0.182 0.339 -0.506* 0.089 0.14

X 7 -0.435 0.105 -0.105 0.452* 0.257 0.142 1 0.585** -0.043 -0.05 0.119 -0.058 0.271 -0.602** -0.287 -0.053

X 8 -0.630** -0.235 0.235 0.126 -0.154 -0.228 0.585** 1 0.088 -0.460* -0.061 -0.136 -0.218 -0.086 -0.424 0.022

X 9 -0.006 -0.02 0.02 0.392 0.281 0.374 -0.043 0.088 1 0.229 0.105 0.055 0.205 -0.294 0.307 0.179

X 10 0.629** 0.819** -0.819** 0.531* 0.729** 0.608** -0.05 -0.460* 0.229 1 0.644** -0.313 0.257 -0.472* 0.403 -0.007

X 11 0.179 0.736** -0.736** 0.562** 0.772** 0.477* 0.119 -0.061 0.105 0.644** 1 -0.766** 0.141 -0.598** 0.365 0.275

X 12 0.063 -0.570** 0.570** -0.249 -0.42 -0.182 -0.058 -0.136 0.055 -0.313 -0.766** 1 0.27 0.349 -0.136 -0.196

X 13 0.25 0.179 -0.179 0.545* 0.537* 0.339 0.271 -0.218 0.205 0.257 0.141 0.27 1 -0.632** 0.227 0.405

X 14 -0.078 -0.565** 0.565** -0.751** -0.743** -0.506* -0.602** -0.086 -0.294 -0.472* -0.598** 0.349 -0.632** 1 -0.131 -0.281

X 15 0.223 0.259 -0.259 0.247 0.391 0.089 -0.287 -0.424 0.307 0.403 0.365 -0.136 0.227 -0.131 1 0.404

X 16 -0.062 0.053 -0.053 0.267 0.404 0.14 -0.053 0.022 0.179 -0.007 0.275 -0.196 0.405 -0.281 0.404 1
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Health 
Indicators X 1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 X 9 X 10 X 11 X 12 X 13 X 14 X 15 X 16

X 1 1 0.547* -0.547* 0.097 0.266 0.202 -0.435 -0.630** -0.006 0.629** 0.179 0.063 0.25 -0.078 0.223 -0.062

X 2 0.547* 1 -1.000** 0.553 0.728** 0.449* 0.105 -0.235 -0.02 0.819** 0.736** -0.570** 0.179 -0.565** 0.259 0.053

X 3 -0.547* -1.000** 1 -0.553* -0.728** -0.449* -0.105 0.235 0.02 -0.819** -0.736** 0.570** -0.179 0.565** -0.259 -0.053

X 4 0.097 0.553* -0.553* 1 0.837** 0.591** 0.452* 0.126 0.392 0.531* 0.562** -0.249 0.545* -0.751** 0.247 0.267

X 5 0.266 0.728** -0.728** 0.837** 1 0.634** 0.257 -0.154 0.281 0.729** 0.772** -0.42 0.537* -0.743** 0.391 0.404

X 6 0.202 0.449* -0.449* 0.591** 0.634** 1 0.142 -0.228 0.374 0.608** 0.477* -0.182 0.339 -0.506* 0.089 0.14

X 7 -0.435 0.105 -0.105 0.452* 0.257 0.142 1 0.585** -0.043 -0.05 0.119 -0.058 0.271 -0.602** -0.287 -0.053

X 8 -0.630** -0.235 0.235 0.126 -0.154 -0.228 0.585** 1 0.088 -0.460* -0.061 -0.136 -0.218 -0.086 -0.424 0.022

X 9 -0.006 -0.02 0.02 0.392 0.281 0.374 -0.043 0.088 1 0.229 0.105 0.055 0.205 -0.294 0.307 0.179

X 10 0.629** 0.819** -0.819** 0.531* 0.729** 0.608** -0.05 -0.460* 0.229 1 0.644** -0.313 0.257 -0.472* 0.403 -0.007

X 11 0.179 0.736** -0.736** 0.562** 0.772** 0.477* 0.119 -0.061 0.105 0.644** 1 -0.766** 0.141 -0.598** 0.365 0.275

X 12 0.063 -0.570** 0.570** -0.249 -0.42 -0.182 -0.058 -0.136 0.055 -0.313 -0.766** 1 0.27 0.349 -0.136 -0.196

X 13 0.25 0.179 -0.179 0.545* 0.537* 0.339 0.271 -0.218 0.205 0.257 0.141 0.27 1 -0.632** 0.227 0.405

X 14 -0.078 -0.565** 0.565** -0.751** -0.743** -0.506* -0.602** -0.086 -0.294 -0.472* -0.598** 0.349 -0.632** 1 -0.131 -0.281

X 15 0.223 0.259 -0.259 0.247 0.391 0.089 -0.287 -0.424 0.307 0.403 0.365 -0.136 0.227 -0.131 1 0.404

X 16 -0.062 0.053 -0.053 0.267 0.404 0.14 -0.053 0.022 0.179 -0.007 0.275 -0.196 0.405 -0.281 0.404 1

Cont... Table: 2 Correlations Matrix 

Note: *Correlation is significant at the 0.05 level 
(2-tailed).

**Correlation is significant at the 0.01 level 
(2-tailed).

Note: X1= Percentages of Breastfeeding within one 
hour of Birth, X2= Percentages of Breastfeeding within 
24 hour of Birth. X3=Percentages of Breastfeeding after 
24 hour of Birth, X4=Vitamin ‘A’ intake at least one dose 
(12-23 months). X5=Percentage of children aged 12-
23 months Fully Vaccination, X6=Treatment of Acute 
respiratory infections (ARI) with in last two weeks 
(under 3 years). X7=Percentage of Children suffered 
from ARI, X8=Percentage of Children suffered from 
Diarrhea, X9=Treatment of Diarrhea within last two 
weeks (under 3 years), X10=Percentage of Women Aware 
of ORS, X11= Female Literacy (2011), X12=Percentage 
of BPL Family, X13=Percentage of SC Population, X14= 
Female marriage below 18 years. X15=Asha Workers, 
X16=Anganwadi Workers. 

The female marriage below 18 years has significant 
and negative correlation with all most all determinants 
of infant wellbeing. The weak but positive link has 
been identified between BPL families, scheduled caste 
population and female marriage below eighteen years. 
The convenience of Asha and Anganwadi workers has 
documented assenting association with almost all signs 
of child fitness except some.     

CONCLUSION

As today’s children are possessions of tomorrow 
and the way of potential development will certainly 
led by them. Inherently, child health itself is associated 
with a number of social and cultural factors. The study 
demonstrates that poor health status of children is a 
challenging issue for the state. There is a wide regional 
heterogeneity in every health indicators of children 
which are espoused in present study and conceivably this 
variation may be the consequence of inequity in socio-
economic development the state. The information shows 

a little exposure towards the initiation of breastfeeding 
practices, vitamin ‘A’ intake and necessary vaccination 
course of children in many advanced districts of the state 
in addition to backward districts like Mewat where the 
condition is worse. The female literacy and awareness 
has been found very closely coupled with nearly all child 
health determinants whereas customary cataloging of 
household, fiscal position and integer of trained health 
workers at local level have also considerable impact 
in child health seminal. So the first and most requisite 
obsession is that there should be awareness about 
utilization of health care facilities in initial stage of 
childhood morbidity at household level because first of 
all, infant’s good or bad health is an outcome of family’s 
consciousness. Secondly, it is exceedingly necessary to 
confer the key attention towards the health of children 
in health plans and policy formulation as well as there 
is also a need to ensure the effectual implementation, 
surveillance and harmonization of health programmes 
in addition to providing qualitative environment to 
improve the health provision of the children in the state.    
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ABSTRACT

Complications resulted due to diabetes are known to be a leading cause of morbidity & mortality among 
people. While this is a serious issue, it can be delayed and prevented by following a healthy diet and physical 
activity schedule along with prescribed medication. In the study conducted, a total of 12 T2DM male 
participants in the age group of 30 - 65 years included. The criteria of exclusion for the participants were 
those with T1DM, Respiratory disease, Neurological disorders, musculoskeletal problems. The average 
age of participants in the control group was 59.0±8.6 & 47.25±3.20 in the study group. The participants 
underwent a structured exercise program. The study showed a significant improvement in their fasting blood 
sugar (P<0.01) when compared to the control group & also there was also statistical difference seen in 
fasting insulin level (P<0.03) from pre-intervention to post-intervention.

Keywords: Insulin resistance; Aerobic exercise; Resistance training; Glycosylated HB, Homa-IR; Metabolic 
syndrome.
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INTRODUCTION

Type 2 diabetes is considered one of the fastest 
growing noncommunicable diseases worldwide which is 
characterized by, hyperglycemia resulting from defective 
insulin secretion, insulin action or both. Diabetes 
complications are the leading causes of morbidity and 
mortality which can be prevented by taking prescribed 
medication accurately along with maintaining a healthy 
diet and physical activity. With this, the long-term 
complications can delay.(1)

There has been an increase in the cases of type 2 
diabetes across the globe. The number of people with 
diabetes in  2011 was 366 million, which is projected to 
increase  approximately  552 million by  2030.(2) 

In type 2 diabetes there will be elevated glucose levels 
in circulating blood, caused by impairment in glucose 
tolerance which leads to the development of insulin 
resistance. It impairs the ability of muscle cells which 
are responsible for storage of glucose and triglycerides. 
Impaired glucose control and insulin resistance reported 
being a risk factor for the development of cardiovascular 
disease.(3) 

Insulin resistance (IR) commonly associated 
with glucose intolerance, hypertension, dyslipidemia, 
endothelial dysfunction and visceral adiposity 
contributes a significant pathophysiological role in type 
2 diabetes.(4)

Insulin resistance and β-cell function are the most 
frequently evaluated by using the measures like Fasting 
Insulin and Homeostatic Model Assessment-Insulin 
Resistance (HOMA-IR). The gold standard tool for 
evaluation of insulin sensitivity is done by glucose clamp 
test .(5), (6)   Hyperglycemia is an early manifestation 
of development of diabetes which damages muscle 
and results in strength and mass loss leading to excess 
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physical disability in older adults especially in the lower 
extremity mobility tasks .(7)

Exercise and physical activity considered as a 
cornerstone for the treatment and prevention of diabetes.
(8) Exercise training is an important nonpharmacological 
tool in the treatment of diabetes.(9),(10) 

Aerobic and resistance exercise training improves 
the glycemic control by increasing insulin sensitivity 
and together shows a positive impact to improve glucose 
regulation and also helps to provide the synergistic 
effect.(10) Resistance training has shown more significant 
benefits in older patients with impaired glucose levels.(11) 

Previous studies have reported that exercise 
intervention with eight weeks program achieved a 
beneficial impact on type 2 diabetes mellitus with 
increased cardiovascular fitness and reduced BMI.(8) 
In an earlier study, the type and duration of exercise 
had more significant effect on the results. On the other 
hand, in most of the studies, the impact of use on insulin 
resistance hasn’t been assessed enough. So, the current 
research is aimed at evaluating the effects of a structured 
exercise program on insulin resistance in type 2 diabetes 
mellitus.

MATERIALS AND METHOD

The study approved by the scientific committee 
and Institutional ethical committee of Manipal 
University, Karnataka, India. The study included 12 
male participants aged between 30 - 65 years who have 
type 2 diabetes mellitus and are on oral hypoglycemic 
agents with or without Insulin therapy. Exclusion criteria 
for the study included participants with type 1 diabetes 
mellitus, known case of respiratory disease, coronary 
artery disease, neurological disorders, pregnant, people 
with thyroid disorders and musculoskeletal problems 
that would interfere with the exercise training and 
unwilling subjects. Informed consent had been obtained 
after proper explanation of study objective to all the 
participants and divided into two groups; (1) study group 
(2) control group. Each group contained six participants 
who were recruited under purposive sampling and 
allocated by block randomization method.

All participants were screened for insulin resistance 
and clinically, biochemically evaluated for fasting 
blood sugar and fasting insulin level. After screening, 
participants were randomly assigned into two groups 

that are study group and control group. The control 
group consisted of six participants who were not given 
any structured exercise program, and standard hospital 
care provided as per physician’s advice. The study 
group included 6 participants who had type 2 diabetes 
mellitus and were given a set of structured exercise 
program along with standard care. It mainly consisted of 
aerobic and resistance exercise like-brisk walking for 45 
mins, jogging, weights for upper and lower body major 
muscle groups. The baseline data collected before the 
intervention and progression of exercise program done 
was after six weeks. At the 3rd month, all the participants 
were reassessed for fasting insulin level and fasting 
blood sugar in both groups.

DATA ANALYSIS

SPSS version 16.0 software was used for statistical 
analysis. Repeated measure ANOVA will be used 
to compare the mean of all the outcome measures. 
Descriptive statistics are used to analyze the age. 

RESULTS & DISCUSSION

Demographic and clinical data of study & control 
group shown in table 1 & 2.  The current  study aimed 
to find out the effectiveness of aerobic and resistance 
exercise program on insulin resistance, which 
demonstrated that the exercise program proved to be 
very effective. The study consisted of 12 participants 
comparable in age, gender and BMI in between both study 
and control groups. The average age of the participants 
in the control group was 59.0±8.6 and 47.25±3.20 in the 
study group. All the participants had a history of type 
2 diabetes mellitus with a mean duration of 6.38±3.24. 
Regular exercise is an important nonpharmacological 
tool. We designed and administered a structured exercise 
program for 12 weeks to participants with type 2 
diabetes mellitus and evaluated its effects. In this study, 
the structured exercise program consists of aerobic and 
resistance exercises which are given to the study group 
participants.

In the current study, the participants who underwent 
structured exercise program had shown a mean 
decrease in fasting blood sugar and fasting insulin when 
compared with the control group from pre-intervention 
to post-intervention. It is well documented that exercise 
training decreases insulin resistance. The AHA, ADA, 
and ACSM recommend combined aerobic and resistance 
training for people with type 2 diabetes mellitus.(12)
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There are several possible reasons proposed 
for improved glucose control following “prolonged 
exposure to exercise, includes structural and biochemical 
adaptations of skeletal muscles. The former includes 
an upregulation of mitochondrial proteins involved 
in respiration -citrate synthase, increased glycogen 
synthase activity and GLUT4 protein content.” The 
latter comprise resistance training-induced increase in 
contractile protein content i.e hypertrophy leading to a 
higher metabolic rate and in turn a potentially higher 
absolute glucose intake.” 

Aerobic exercise increases the distribution of 
substrates through increased proteins of mitochondria 
and improved muscle fiber capillary. Finally, visceral 
and intramuscular fat stores, i.e., regional adiposity, is 
directly proportional to the insulin insensitivity via a 
direct influence on insulin receptor function in muscle 

tissue by intramyocellular fat storage.. The said decline 
may be due to increasing in muscle mass as a result of 
resistance training, which in turn could contribute to 
blood glucose uptake without causing alterations in the 
intrinsic capacity of the muscle to respond to insulin. 
On the other hand, aerobic exercises enhance the insulin 
absorption through a higher action, independent of 
the changes in the muscle mass or aerobic capacity. A 
combination of aerobic and resistance exercise training 
may, therefore, be more effective in improving blood 
glucose control.12

Earlier studies results had shown that participation in 
regular exercise by people with type 2 diabetes improve 
blood glucose control, reduce diabetes complications 
and have favorable effects on cardiovascular events, 
mortality, and quality of life. 

Table 1: Mean demographic data in study & control group

Groups 
(n=6)

Weight (kg)
(Mean±Sd)

Height (cm)
(Mean±Sd)

BMI
(Mean±Sd)

Fasting blood sugar (mg/
dl)
(Mean±Sd)

Pre Post Pre Post Pre Post Pre Post

Study 73.32±10.39 71.97±9.88 172.25±8.34 172.25±8.34 25.06±3.8 24.65±3.65 168.75±8.34 151.5±4.04

Control 7.035±4.16 69.8±3.82 168.9±6.51 168.9±6.51 24.67±0.89 24.5±0.85 100±7.7
96.75±4.
1

P value
(p≤0.05)

.614 .696 .559 .559 .846 .963 0.00 0.00

Table 2:  Pre –post mean change in fasting insulin resistance:

Variable Pre 
intervention

Post 
intervention

P value 
(p≤0.05)

Fasting 
Insulin(µU/ml) 20.68±5.83 16.63±8.26 0.03

CONCLUSION

Based on the results found in our study, participants 
with increased insulin resistance  who underwent 
structured exercise program had significant improvement 
in values of fasting blood sugar and fasting insulin when 
compared with the control group, and these structured 
exercise program can be recommended to reduce insulin 
resistance in type 2 diabetes mellitus.
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ABSTRACT

Statement of the problem : Working on computers is a major part of most of the jobs now a days and is 
associated with musculoskeletal discomforts. Sitting in front of laptops, desktops has caused not only the 
weakening of the muscles and decrease in flexibility but also a bad posture. Intensive computer usage has been 
associated with work related musculoskeletal disorders among the office or company workers worldwide 
and the symptoms of these disorders are growing day by day effecting the posture of the individual.

Methodology : A convenient sample of 30 academic professionals suffering from idiopathic postural pain 
and discomfort constituted the study sample. The subjects were in the age range of 20 – 35 years with mean 
BMI range (19 to 25). The minimum hours spent daily while working on computer was 4 hours. Pre-and post 
VAS was used to document the decrease in pain and the RAND 36 questionnaire to assess he quality of life.

Result : Data was analyzed using SPSS. Paired t-test was applied for the pre-and post-exercise scores. 
Patients suffering from postural pain were found to have low scores in all the eight dimensions assessing the 
quality of life. Following the exercise regime there has been improvement in the parameters assessed

Conclusion: The present study emphasizes the role of exercises in decreasing the discomfort and to plan the 
management of these musculoskeletal system disorders. Ergonomics is highly advised in these working set 
ups to decreases the risk factors and to prevent faulty posture.

Keywords: Postural pain, RAND -36, Ergonomics, Exercise regimes for postural pain.

INTRODUCTION

Working on computers is a major part of most of the 
jobs now a days and is associated with musculoskeletal 
discomforts. Sitting in front of laptops, desktops has 
caused not only the weakening of the muscles and 
decrease in flexibility but also a bad posture.1 The term 
ergonomics is derived from Greek word, ‘ergon ‘which 
means work and ‘nomos’ which means natural law is 
the scientific study which tells or describe about people 
and their daily work. Intensive computer usage has been 
associated with work related musculoskeletal disorders 

among the office or company workers worldwide 
and the symptoms of these disorders are growing 
day by day effecting the posture of the individual.2 

These musculoskeletal disorders are considered as an 
important source of occupational morbidity. They are 
being associated with high costs to employers such as 
lost productivity and increase health care, disability, 
worker’s compensation costs. Musculoskeletal disorders 
cases are more severe than the any illness in the body or 
nonfatal injury.3

Postural back pain has become a major health and 
occupational hazard especially in employees using 
computers for long hours and is causing modern day 
occupational diseases. This has resulted in decreased 
ability of the employee to perform at the work station 
but also effected their day to day activities.4 The effected 
posture together with physical burden also has both 
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biological & psychological components associated with 
it. Approximately 9-12% population of the world suffers 
from postural low back pain in their life.5 It has been 
recommended that use of well-designed chairs which 
provide the body alignment for extended periods can 
help to avoid undue pressure on bony structures and 
hence avoiding postural discomfort. The poor posture 
acquired by the people can be attributed to the long 
sitting hours on computers causing biomechanical 
changes in spine. Also reduced activity levels together 
with  decreased muscle endurance are among the  few 
factors associated with postural pain.6,7 If unnoticed or 
untreated for long , it can result in  disability leading to 
decrease in productivity and effecting one’s career.8 The 
available literature recommend the following of exercise 
regime to prevent these postural discomforts which 
include both range of motion exercises together with  
strengthening exercises.9,10 Active treatment protocols 
has been  advocated for the management of nonspecific 
postural pain in order to improve the strength of the 
muscles involved by increasing the neural activation of 
these muscles.11,12

METHODOLOGY

A convenient sample of 30 academic professionals 
working in different fields suffering from idiopathic 
postural pain and discomfort constituted the study 
sample. The subjects were in the age range of 20 – 35 

years with mean BMI range (19 to 25). The minimum 
hours spent daily while working on computer was 
4 hours. The patients with nerve root compression, 
prolapsed or disc herniation, severe scoliosis and with 
recent history of any spinal surgery were excluded. 
All the included subjects were well explained about 
the purpose of the study and an informed consent was 
obtained. The Standard Nordic questionnaire was then 
administered to assess the musculoskeletal disorders. 
The most prevalent areas for pain and discomfort 
included the neck and the low back for majority of the 
sample. The subjects were then prescribed an exercise 
program starting with 10 minutes of warm up which 
included simple stretching exercises followed by range 
of motion exercises for the neck and low back. These 
exercises included neck flexion extension exercise 
with lateral bending and side rotations together with 
trunk flexion, extension, lateral bending and rotation 
exercises. Following this strengthening exercises for 
the same muscle groups were actively performed by the 
subjects. The entire exercise session was conducted for 
the duration of 45 minutes four days in a week for a total 
of four weeks. After the exercise session postural advice 
was given to the subjects to avoid unnecessary strain on 
the muscles while working at home settings. Pre-and 
post VAS was used to document the decrease in pain and 
the RAND 36 questionnaire to assess he quality of life.

RESULT

Table 1: Data was analyzed using SPSS. Paired t-test was applied for the pre-and post-exercise scores. 

Dimension of RAND Mean Standard deviation P value

Physical functioning 11.5 535.07 p<0.05

Role limitation due to physical activity 15.63 1096.43 p<0.05

Role limitation due to emotional problem 13.37 1046.66 p<0.05

Energy / fatigue 5.84 115.44 p<0.05

Emotional well being 12.96 634.78 p<0.05

Social functioning 12.88 657.86 p<0.05

Pain 16.89 606.87 p<0.05

General health 7.20 200.42 p<0.05
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Figure 1: RAND 36 
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DISCUSSION

The exercise regime prescribed to the clients was 
found to be effective in decreasing the pain and discomfort 
of the patient and increasing their physical functioning. 

This is in accordance with the current literature which 
also emphasize the beneficial effects of exercises and 
postural advice for decreasing the musculoskeletal 
disorders in computer workers.9 Postural advice provided 
to the subjects on the first day of the therapy helped to 
prevent faulty postures during work and adaptation of 
modified postures.10 Exercises has helped to increase 
the overall flexibility of the subject. Stretching exercises 
helped in relieving the tightness in the muscles due to 
long sitting hours. 

The concept of health-related quality of life and 
its determinants have evolved since the 1980s in order 
to deal with those aspects of overall quality of life that 
affect health either physical or mental.13,14,15  The RAND-
36 is one of  the most widely used health-related quality 
of life survey instrument. The reliability and validity 
of the RAND 36-Item Health Survey has been well 
established. 16 It is comprised of 36 items that assess eight 
health concepts: physical functioning, role limitations 
caused by physical health problems, role limitations 
caused by emotional problems, social functioning, 
emotional well-being, energy/fatigue, pain, and general 
health perceptions.17

Patients suffering from postural pain were found to 
have low scores in all the eight dimensions assessing the 
quality of life. Following the exercise regime there has 
been improvement in the parameters assessed. 18Along 
with the postural pain the associated pain in other areas 
like neck and shoulder also aggravate the symptoms. 
Slumped sitting during long hours of working has been 
documented to be one of the major cause of postural 
pain. Providing adequate modifications and adjustment 
of height of chair used to work, the pain seemed to 
be relaxed amongst the subjects. Incorrect arm, wrist 
and back support and position of keyboard increases 
the chances of pain and discomfort for the worker.19 
Constant bending of neck and forward sitting without 
taking support from backrest causes increased tension 
in muscles of back and neck. This is known to further 
increase the postural abnormalities together with pain 
and spasms in neck and back muscles.

A multidisciplinary treatment approach is required 
for the management of musculoskeletal disorders.8   

A combined exercise protocol which include both 
strengthening and stretching exercises together with 
resistance training helps to decrease the pain and 
discomfort of the patient and increase their quality of 
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life.20 The present study emphasizes the role of exercises 
in decreasing the discomfort and to plan the management 
of these musculoskeletal system disorders. Ergonomics 
is highly advised in these working set ups to decreases 
the risk factors and to prevent faulty posture. 21 A good 
ergonomics setup not only maximum capacity of workers 
but also increase their productivity and job satisfaction.
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ABSTRACT

Infection risk associated with hyperthyroidism although not uncommon, may present with increased mortality 
if left untreated. The role of hyperthyroidism and its risk for infection is primarily due to the hyper metabolic 
effect on the body. Modification to the sympathetic nervous system produces a down regulation of the 
neutrophil response towards the sites of inflammation and/or infection. Consequently, remarkably increasing 
the risk for complications of infections to occur i.e., bacterial pneumonia1. The 68 year-old female came with 
the complaints of orthopnea, mild cough and breathlessness. She was admitted to the ICU and was treated 
with stat doses of anti-hypertensive, nebulization with bronchodilators, physiotherapy and antibiotics. She 
was also prescribed with Thyronorm to treat hyperthyroidism. This case was effectively managed for two 
weeks. The patient showed marked progress in the health status after 4 days of rigorous treatment. During 
the last week of care orthopnea reduced to a great extent as she could sit in fowler’s position comfortably. 
There was marked decrease in the pallor and her general health improved a lot. 

Keywords: (Hypothyroidism, Pneumonia, Infection, 

INTRODUCTION

Pneumonia is found among people with 
Hypothyroidism, especially for people who are female, 
60+ old, take medication Synthroid and have high blood 
pressure. Hypothyroidism is reported in 

Females – 75.32% and males 24.68%. According 
to FDA reports, the trend of Pneumonia cases was the 
least in 2004(8), which drastically increased to 198 in 
2012. After an active management strategy, the counts 
fell from 225 in 2016 to 47 in 2017. People with age 
60+ the incidence of Pneumonia is 68.96%. Most of the 
patients with Pneumonia have top co-existing conditions 
like High BP – 38.69, high blood cholesterol – 20.22%, 
Depression – 17.13%. Symptoms commonly seen are: 
dyspnea, fatigue, weakness and cough. Commonly used 
drugs are: Synthroid, Levothyroxine sodium2. 

Hyperthyroidism generally presents as a well-
recognized constellation of symptoms, including 
nervousness, fatigue, and palpitation, weight loss 
despite good appetite, loose bowels, heat intolerance, 
tremor and excessive perspiration. Sometimes, however, 
the involvement of one organ system can so dominate 

the clinical picture that initially the diagnosis of 
hyperthyroidism is missed. Such oligo symptomatic 
disease occurs especially in older patients who may have 
only cardiac symptoms. The initial evaluation of these 
patients yields few clues to the underlying condition. 
These patients often slip into a fatal thyroid storm that 
is equally apathetic and hard to detect. We report an 
unusual case of apathetic hyperthyroidism presenting as 
recurrent pneumonia3. 

CASE PRESENTATION

The 68 year-old female came with the complaints 
of orthopnea, mild cough and breathlessness since 
3-4 days. She also complained of poor appetite. She 
displayed general fatigability. She is a known case of 
Hypothyroidism and hypertension. She has a strong 
past surgical history. She was operated twice, once for 
Uterine prolapse repair 15 days back in the year 2017 
and Laminectomy in the year 2004. The old lady was 
examined thoroughly. Although signs of ageing were 
evident, she presented with Crepitation and Rhonchi on 
auscultation of both Lungs. Her O2 saturation was 78% 
and BP was recorded high i.e. 180/90 mmHg. 
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CHEST X-RAY REPORTS 

The reports revealed Tracheal shift and haziness in the Rt. Lung. 2D Echo portrayed LVDD with degenerative 
Valve changes, LVEF – 60%. ECG recorded Right Bundle Branch Block (RBBB) with sinus rhythm. 

Table 1 : Biochemistry tests results

Test Pt. values Normal Values Inference

Hemoglobin 10.9
13-17 g/dL (men), 
12-15 g/dL (women)

Decreased 

TLC 7980 4,000 to 11,000 Normal 

Platelet count 378000 150,000 to 450,000 platelets microliter of blood Normal

Uric acid 18.28 0.18-0.48 mmol/L Increased

Creatinine 0.8 0.8-1.3 mg/dL Normal

Potassium 3.9 3.5-5 mmol/L Normal

Sodium 118.7 135-145 mmol/L Decreased 

Magnesium 1.47 1.5-2 mEq/L Decreased

Chlorides 84.7 95-105 mmol/L Normal

Phosphorus 3.67 1-1.5 mmol/L Increased

Blood sugar level 144 65-110 mg/dL Increased

NT Pro-BNP 567.5  < 300 pg/mL Increased 

There is a substantial increase in the Pro-BNP levels of the patient which is suggestive of co-existing 
hyperthyroidism. Other potential causes of elevated BNP levels include diastolic dysfunction, acute coronary 
syndromes (very sensitive but not specific), hypertension with LVH, Valvular heart disease, atrial fibrillation, and 
pulmonary embolism, pulmonary hypertension, sepsis, or COPD4. 

Fig 1: Schematic algorithm of treatment 
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Clinical presentation of both Lungs 

Table 02 – Clinical presentation of Right & Left 
Lung  

Aspects Rt Lung Lt Lung

Breath Sounds - -

Vocal resonance - -

Percussion note + -

Crepitation + +

Ronchi + +

Management and Outcome

Immediately on admission to the ICU, patient was 
put on Oxygen 2 L/min and was given stat doses of 
Tab Stamlo 5mg, MgSO4 – 2gm in 100ml NS and Inj. 
Effcorlin 100 mg, Inj. Lasix 20mg and nebulization with 
Duoline and Budacort combined drugs diluted in sterile 
water. Chest physiotherapy was given in order to clear 
the secretions. The medications prescribed for her were; 
Tab Natrise 15mg OD along with salt capsules TID, Inj. 
Pan 40mg OD, Inj. Magnex Forte 1.5gm BD, Tb Azee 
500mg OD, Tab Thyronorm 50mcg OD and Tab Stamlo 
5mg OD. Nebulization was continued BD and chest 
physiotherapy was also given.     

The patient showed marked progress in the health 
status after 4 days of rigorous treatment. During the last 
week of care orthopnea reduced to a great extent as she 
could sit in fowler’s position comfortably. There was 
marked decrease in the pallor and her general health 
improved a lot. 

DISCUSSION

Pneumonia is a disease commonly encountered 
along with hypothyroidism. This condition worsens if 
proper care is not taken well in advance. Similar case 
is reported with a 75-year-old male ex-smoker with a 
Brinkman index (BI), which is defined as numbers of 
cigarette smoked per day times smoking years, of 150 
developed a non-productive cough and dyspnea for 
one year. He had a clinical history of hypothyroidism 
and received the hormone replacement therapy. He was 
diagnosed as Pneumonia and was on prednisolone due 
to the progression of respiratory symptoms. The patient 

started to receive long term oxygen therapy two years 
after the biopsy due to slow progression of the disease. 
A chest radiograph showed fine reticular opacities in 
bilateral lower lung zones. Chest computed tomography 
(CT) demonstrated reticular and ground-glass opacities 
with traction bronchiectasis predominantly in lower 
lung zones. Radiological diagnosis was possible Usual 
Interstitial Pneumonia (UIP) pattern5. 

Another 72-year-old male ex-smoker had 
hypothyroidism and received the hormone replacement 
therapy developed a cough and was pointed out to have 
crackles on auscultation. He had cheek erythema and 
appeared pedal edema for two years. His blood test was 
positive for anti SS-A antibody, however, there was 
no symptom suggestive for Sjögren’s syndrome. His 
serum test was also positive for IgG antibodies against 
bird serum antigens. A chest radiograph depicted faint 
ground-glass shadow in bilateral lung fields5. 

Ethical approval: Written informed consent 
was obtained from the patient and hospital author for 
publication of this case report and accompanying images.
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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) primarily affect the lungs and are major 
causes of morbidity and mortality worldwide. The most widely recognized risk factor for COPD is smoking, 
but non-smoking factors include biomass fuel, occupational exposure to dusts and gases were studied.

Method: A prospective study was conducted on patients attending pulmonary medicine OPD and IPD in 
IMS AND SUM Hospital ,Bhubaneswar .Diagnosis of COPD was made by history, clinical examination, 
spirometric criteria and other investigations as per GOLD guidelines . Risk factors of COPD among non 
smoker COPD patients were identified by intensive questioning through preformed questionnaires.

Results: In this study 7 groups, 60 patients individual are participated in each group to know the prevalence of 
COPD and it was revealed that House wife (History of Biomass exposure) and teachers are most susceptible 
to COPD. In BMI study, it was revealed that 7 patients were under weight. On chest X-ray PA view revealed 
that Hyperinflation was 47.17%, Flatting of hemidiaphrgam 33.96% and Tubular heart was 18.87%. The 
prevalence of nonsmoker COPD was more in history of biomass fuel exposures 54.71% (more in female 
housewife and daily labors).

Conclusions: Biomass fuel exposure in house wife females and teachers exposures to chalk dust are very 
much prone to COPD. 

Keywords: Biomass, Chalk dust, COPD, Prevalence and non-smokers  
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INTRODUCTION 

Worldwide, Chronic Obstructive Pulmonary 
Disease (COPD) is the third leading cause of death and it 
is more risk to tuberculosis 1. COPD is characterized by 
persistent airflow limitation that is typically progressive 
and associated with an enhanced chronic inflammatory 

response in the airways and lung tissue to harmful 
particles or gases 2. The chronic airflow limitation in 
COPD is caused by the combination of parenchymal 
destruction (emphysema) and small airways disease 
(obstructive bronchiolitis), of which the relative presence 
varies from person to person 2 . According to estimates 
from the Global Burden of Disease Study, COPD was 
prevalent in more than 300 million people in 2013 3. The 
disease burden and its financial impact is predicted to 
increase, mainly due to population aging 4–6 . Several 
studies reported on the prevalence of COPD. In European 
adult populations over 40 years, the prevalence of COPD 
ranges between 15–20 % and is higher in men than in 
women 7–9 . Even though the prevalence of COPD is well 
known, only few studies examined its incidence rate in 
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a prospective and standardized manner (supplementary 
Table 1S in the Online Resource provides an overview 
of studies which investigated the incidence of COPD). 
While tobacco smoking is a major risk factor for COPD, 
only approximately 20 % of smokers develop the 
disease. More evidence is rising to suggest that other 
risk factors such as air pollution, respiratory infections, 
poor nutritional status, chronic asthma, impaired lung 
growth, poor socio-economic status and genetic factors 
are also important for disease development 10–12. About 
15–20 % of COPD cases are due to occupational 
exposures to pollutants at the workplace 9 , and about 
50 % of subjects who died from COPD in developing 
countries have been exposed to biomass smoke during 
lifetime 10. These facts emphasize the need for action 
in order to reduce the impact of those risk factors on 
disease development. To this end, investigating the 
incidence of COPD is important, since it might shed 
light on new trends in the development and course of 
the disease, which in turn can lead to new insights and 
guidance for prevention and treatment. Till date our 
focus has mainly been on smoking as a causative factor 
for COPD. With the emergence of other factors which 
can cause COPD, there is need for evaluation of these 
factors. With this background, we undertook this study 
to identify different non smoking risk factors of COPD 
which will help in diagnosis, treatment and prevention 
of such COPD cases. 

MATERIAL AND METHOD

This prospective study was carried out   with patients 
attending pulmonary medicine OPD and IPD in IMS 
AND SUM Hospital, Bhubaneswar. COPD Diagnosed 
patients were documented by questionably, such as; 

history, clinical examination, spirometric criteria and 
other investigations as per GOLD guidelines. Risk 
factors of COPD among non smoker COPD patients were 
identified by intensive questioning through preformed 
questionnaires. Inclusion criteria are included, Patients 
who are diagnosed with COPD in OPD and IPD, Age 30-
90 years,  Both male and females , Non -smoker  COPD 
. Similarly,  Exclusion criteria are Patients who are 
sputum smear positive for TB, Pregnant women and HIV 
, HBV and HCV, Age<30 years or>90 years. All the data 
regarding occupation of the patients, BMI, radiological 
evident and history of biomass were documented. All the 
data were analyzed with SPSS 20 softwares. 

RESULTS 

In this study 7 groups such as; House wife , Teacher, 
Ciivile engineer, Masonry, Grocery shope, Farmer and 
others, 60 patients individual are participated in each 
group to know the prevalence of COPD (Table 1) and 
it was revealed house wives with history of biomass 
exposures and teachers are more prone to COPD.   In 
BMI study, it was revealed that 7 patients were under 
weight. Whereas 25 patients were obese, which are 
prone to COPD (Table 2). On chest X-ray PA view 
revealed that Hyperinflation was 47.17%, Flatting of 
hemidiaphrgam 33.96% and Tubular heart was 18.87%. 
Increased bronchovascular marking were also observed 
(Fig 1, Table 3). 

Among the 53 COPD patients 29 were biomass fuel 
exposed and 24 were not exposure.  The prevalence of 
nonsmoker COPD was more in history of biomass fuel 
exposures 54.71% (more in female housewife and daily 
labors) (Table 4).

Fig 1 Chest X-ray of Non smoker COPD patients 
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Table 1: Prevalence of COPD in non smokers

Test population Total M F %

House wife (N=60) 15 0 15 25.00

Teacher (N=60) 15 11 4 25.00

Ciivile engineer(N=60) 6 6 0 10.00

Masonry (N=60) 5 2 3 8.33

Grocery shope(N=60) 3 3 0 5.00

Farmer (N=60) 8 5 3 13.33

Other(N=60) 1 1 0 1.67

Total (N=420) 53 28 25 12.61

Table 2: Body mass index (BMI) of the study 
population

BMI M F Total

<18.5 under weight 2 5 7

18.5-24.9 normal 10 2 12

25-29.9 over weight 6 6 12

30-34.9 obesity I 4 4 8

35-39.9 obesity II 2 5 7

>40 Obesity III 4 3 7

Total 28 25 53

Table 3: Prevalence of  Chest X-ray of Non 
smoker COPD patients 

Chest X ray Total M F %

Hyperinflation 25 9 4 47.17

Flatting of 
hemidiaphrgam 18 10 6 33.96

Tubular heart 10 9 15 18.87

Total 53 28 25 100.00

Table 4: Prevalence of  Biomass exposure in non-
smoker COPD patients 

Biomass 
Exposure Male Female Total %

Yes 7 22 29 54.71

No 21 03 24 42.28

Total 28 25 53 100

DISCUSSION 

Findings from early studies reported that exposure to 
toxic gases in the workplace 11 grain dust in farms 12  and 
dust and fumes in factories 13  was strongly associated 
with COPD. Results from longitudinal studies have 
associated COPD with occupational exposures in coal 
miners, hard-rock miners, tunnel workers, and concrete 
manufacturers. In heavily exposed workers, the effect 
of dust exposure might be greater than that of smoking 
14. Persistent exposure to silica in construction, brick 
manufacturing, gold mining, and iron and steel foundries 
is strongly associated with COPD; average respirable 
dust concentration is 10000 μg/m3 15 . The contribution of 
outdoor air pollution to COPD was investigated in 1958 
in UK postmen—the prevalence of COPD was higher 
in those working in more polluted areas than in those 
working in areas with less pollution, and the association 
was independent of smoking 8 . Results of a later study 
showed reduced lung function in postmen who worked 
in more polluted cities than in those who worked in less 
polluted areas 16 .These findings have been reinforced by 
studies in the general population in the UK 17  and USA 
18 and in people living close to roads with heavy motor 
vehicular traffic  As most autoimmune diseases occur 
more frequently in women than men, the autoimmune 
hypothesis is worth considering as a contributor to the 
predominance  of females among non-smokers with 
COPD. In this study most of the patients were from 
rural background in both smoker and non smoker group 
(58.3% in non smoker vs. 64.8% in smoker). There is 
no significant difference in geographical distribution 
among both the groups. More than half of the patients 
in both smoker and non smoker groups were 40-59 
years old (56.3% in non smoker vs.53.1% in smoker). 
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The proportion of patients in the age group less than 40 
years and more than 80 years were found to be more 
in non smoker COPD as compared to smoker COPD. 
Proportion of females was found to be more in non 
smoker COPD and that of male was found to be more in 
smoker COPD among all age group except age group less 
than 40 years in which proportion of male were more in 
non smoker COPD group. In this study we found age is 
the statistically significant risk factor for COPD, similar 
results were also found by Behrendt et al. 2005 in USA19. 
In our study, sex is also found statistically significant 
risk factor for COPD, we found that non-smoker COPD 
were higher in female patients, but it might be due to 
factors like exposure to biomass smoke, which is itself 
a major non-smoking risk factor for COPD, was more 
common in female. Female sex as a risk factor for COPD 
in non-smoker group was also found by Ten et al. 2003 
in 12 countries of Asia pacific 20 . Exposure to biomass 
smoke as a risk factor has been found to cause COPD in 
nonsmoker group in this study and the association of this 
factor is statistically significant with nonsmoker COPD. 
Similar association has also been found by Lindstrom 
et al. 2001 in Finland and Sweden 21. There is evidence 
that substantial proportion of COPD, up to 20% can be 
attributed to occupational exposure 22. Occupational 
exposure as a risk factor among non-smoker COPD 
were also found by Lampracht et al. 2008 in Austria 
23  and Ehrlich et al. 2008 in South Africa 24. Genetic 
susceptibility has attracted general attention 25,26 The 
difference is because our study is hospital based study 
and most of the patients were of age >40 years, so it is 
very difficult to take history of respiratory infection in 
childhood in the absence of patient’s parents. There is 
evidence that exposure to passive smoke is associated 
with COPD 25 and affects women more often than men26. 

CONCLUSION 

Chronic obstructive pulmonary disease (COPD) is 
a leading cause of morbidity and mortality worldwide. 
Tobacco smoking is established as a major risk factor, 
but emerging evidence suggests that other risk factors 
are important, especially in developing countries. An 
estimated 25–45% of patients with COPD have never 
smoked; the burden of non-smoking COPD is therefore 
much higher than previously believed. About 3 billion 
people, half the worldwide population, are exposed to 
smoke from biomass fuel compared with 1·01 billion 
people who smoke tobacco, which suggests that 

exposure to biomass smoke might be the biggest risk 
factor for COPD globally. We review the evidence for 
the association of COPD with exposure to biomass fuel 
,teacher ,civil engineer ,masonry,  grocery shop and 
farmers.
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ABSTRACT

Background: India contributes to 69.2 million diabetics (8.7%) as per World Health Organization, 2015. 
Specific, effective and affordable care reduces morbidity and mortality among them. Although challenging, 
self care is one of the important practices among diabetic patients which is not well-documented. Therefore, 
assessment of unique data sets on self care practices among diabetics immensely helps to improve their 
quality of life, prevent complications andpre-mature deaths.

Objective: To assess the self-care practices among diabetic patients residing at Suraram, Telangana State

Study Design: Cross-sectional study

Setting: Urban Health Training Centre 

Material and Method:  Data was collected from 155 Diabetic patients during July to December 2016, 
using a semi-structured questionnaire. Summary of Diabetes Self-Care Activities (SDSCA) instrument was 
employed to collect the data.

Statistics: Reported as frequencies in numbers and percentages. Chi-square and ANOVA were performed by 
Statistical Package for Social Sciences (SPSS, Inc., Chicago, IL, version 19).  p < 0.05 was set to consider 
as significance level. 

Results: Study subjects ranged from 25 to 83 yrs of age, mean age 52y± 11.52, females were slightly more 
80 (51.6%); Most were Hindus 123 (79.4%); Maximum Backward class (BC) 73 (47.1%); 84 (54.2%) 
belonged to Upper and Lower middle class of Kuppuswamy’s socio-economic class; 90 (58.1%) smoked 
and 93 (60%) addicted to alcohol. Overall poor practices were in 82 (53%) of them. There was an association 
between self-care practices and socio-economic class, smoking, alcohol, co-morbidities and complications 
(p < 0.05). However, age, sex, religion, caste, type of family, marital status, duration of disease did not show 
any association. 

Conclusion: Promoting self-care practices is vital and has to be emphasized by the clinicians who treat them
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INTRODUCTION

 Diabetes Mellitus (DM) a common chronic 
metabolic disorders of multiple aetiologies, a fourth 
leading cause of death contributing to 9% mortality in 
humans across the globe1.According to International 
Diabetic Federation (IDF)2, approximately 415M  adults 
have diabetes which could reach 642 M by 2040. Of 
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these 80% of themare from developing or less developed 
countries (middle and low- income countries). India 
contributes nearly 69.2M diabetics (8.7%) which is an 
alarming trend3. Over the past two decades, a dramatic 
increase in the global prevalence of DM was observed. 
Although both type 1 and type 2 DM are on the rise, 
a more rapid increase in the prevalence of type 2 DM 
is observed4. It is usually associated with certain 
complications such as neuropathy, retinopathy and 
nephropathy. In addition, reduced blood flow and nerve 
damage in the feet leads to Diabetic Foot. In addition 
to morbidity, acute infections may lead to amputation 
and mortality in severe cases which involve huge health 
care costs5

. As the incidence of DM increases across the 
globe2 consumes a major chunk of health care resources, 
WHO called for proactive diabetes management by 
accelerating prevention and treatment of the disease. 
Diabetes management regime requires multiple strategies 
including self-care to regulate hyperglycaemia and treat 
its associated complications. Self-care practices (SCPs) 
in diabetes depend on the patient’s ability to learn and 
cope up with the complications associated with the 
disease as a function of time as emphasized by many 
professional bodies6. The SCPs include but not limited 
to monitoring of blood glucose level, strict control of 
diet, optimum physical activity, proper foot care and 
above all compliance to medication7. Earlier studies 
demonstrated that patients who are knowledgeable in 
SCPs exhibitedgood glycemic control and dramatic 
progress in their diabetic management8. On the other 
hand, there is four times increase complications in 
patients who were not aware of SCPs9. Thus, for achieving 
effective diabetes management, a set of complex self-
care skills are required by the diabetic patients. Research 
is warranted to assess the SCPs among diabetic patients, 
which hold the key for reducing their complications and 
improving the quality of life. A perusal of the available 
literature indicates that such baseline studies on SCPs 
in urbanpopulations are scarceinTelangana state. In the 
light of this, we made an attempt to explore the SCPs 
among diabetic patients in an urban community of 
Suraram near Hyderabad city in Telangana state.

MATERIALS AND METHOD

A community based cross-sectional study was 
conducted to assess SCPs among Diabetic patients 
in field practice area of Urban Health Training Centre 
(UHTC), Suraram, Hyderabad city, Telangana state, 
which is in the southern part of India. This training 

centre is attached to Department of Community 
Medicine, Malla Reddy Medical College for Women 
(MRMCW), Suraram. UHTC covers 7500 houses with a 
population of 29956, in 16 Municipal wards. The study 
subjects are patients suffering with type-2 diabetes. A 
convenient sample size of 155 (75 men and 80 women)
was considered and study subjects were selected by 
simple random technique. Data was collected from 
July to December 2015. Inclusion criteria: Diabetic 
patients 18years and above diagnosed by physician with 
or without co-morbidities or complications.Exclusion 
criteria were: Patients not willing to participate in 
the study.Ethical clearance was obtained from the 
Institutional Human Ethics Committee, MRMCW. An 
informed written and signed consent for participation in 
the study was taken from all the participants in English/
Telugu (local vernacular) language.Data were recorded 
by using a a semi-structured field tested questionnaire. 
No surrogate responses were permitted. Assessment 
of Social class of caste was as per Social Welfare 
Department, Government of Telangana. It was coded as 
Open category (OC), Backward Class (BC), Scheduled 
Caste (SC), Scheduled Tribe (ST). Standard Indian 
classification system was followed to assess occupation 
and coded as skilled workers, unskilled workers and 
professionals10. Education level was classified under 
illiterate and literate categories. Data were collected on 
age, gender, type of family, presence of co-morbidities 
or complications like heart disease, high blood pressure, 
tuberculosis, chronic bronchitis, cancer; if they had 
a stroke and receiving regular medication for this 
condition; tobacco use in any form (smoked or chewed 
on a daily basis in the past six months), and regular 
consumption of alcohol (for ≥10 days a month in the 
last six months).Self-Care practices were studied in five 
domains of Physical activity (PA), Dietary Practices, 
Blood Sugar monitoring, Drugs and foot care. These 
domains were adapted from American Association of 
Diabetes Educators (AADE)10to measure the outcome. 
This ensured the validity of study instrument.  PA domain 
was measured as per Indian diabetes risk score11. A valid 
scale of Summary of Diabetes Self-Care Activities was 
used (SDSCA)12for other domains. Scores were assigned 
to each domain based on response of the study subjects. 
The operational definition of SCPs was defined as “the 
extent to which patients do physical exercise, follow diet, 
medication schedules and monitor blood sugar levels as 
prescribed by their health care providers for the last 15 
days. This short period was chosen to minimize recall 
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bias. For Dietary practices, questions were whether 
diet chart was followed, red meat, saturated fats like 
ghee, sweets, tea with sugar were avoided, vegetables 
and fruits (> 400 gm)17 consumed daily in the last one 
week - a maximum score of 15 was given; information 
on daily physical activity of the participantsbased on the 
duration and frequency over the past one month was also 
collected. Any type of aerobic exercise for minimum of 
150 minutes per week was given a maximum score of 9; 
compliance of Blood sugar monitoring as prescribed by 
health care provider was given a score of maximum1; 
Regularity of taking Medicines was given a maximum 
of 10; Foot care like examining the feet, washing, 
drying, cleaning, wearing ordinary/microcellular or no 
footwear at home was given a maximum score of 15. 
Scores of each domain were added to get a performance 
score in that domain. Thus by summing up the scores 
of all the five domains, a maximum overall score of 50 
was possible which was an outcome variable. A score 
of 25 and above was considered good practices and a 
score below 25 was considered as poor performance.
The primary outcome in this present analysis was self-
care practices. A test of independence, chi-squared 
test was performed to observe the relation between 
various demographic, socioeconomic categories, co-
morbidities, complications and self-care practices.
ANOVAwas applied to analyze the effects of duration 
of disease (continuous variable)on self-care practices 
(independent variable). Statistical-Package for Social 
Sciences (SPSS Inc, Chicago and III) 19th version was 
used for statistical analysis. p <0.05 was considered 
forstatistical significance.  

RESULTS 

Table-1 illustrates the association between socio-
demographic characteristics and self-care practices 
among study subjects. A total of 155 subjects (75 men 

and 80 women)participated.Their age ranged from 25 to 
83 yrs with a mean age of 52 y ± 11.52. Females were 
slightly more 80 (51.6%). Most of the participants, 123 
(79.4%) belonged to Hindu religion and 110 (70.97%) 
were from scheduled castes, scheduled tribes and 
backward class (BC).Majority of the study participants 
were from nuclear families,132(85.16%). Regarding 
the marital status, 136 (87.74 %) individuals were 
married and living with spouse.As per the modified 
Kuppuswamy,s socio-economic class, most of the 
participants84 (54.2%) belonged to upper-lower class. 
Furthermore, 52 (33.55%) of them from lower class 
exhibited poor self care practices. Ninety(58.1%)  
subjects were smokers while 93 (60%) addicted to 
alcohol. Overall poor practices were observed in 82 
(53%) of them. There was an association between self-
care practices and socio-economic class, smoking and 
alcohol consumption (p < 0.05). However, age, sex, 
religion, caste, type of family, marital status, duration of 
disease did not show any association.

Table-2 depicts the association between co-
morbidities, complications and self-care practices 
among the study participants.Ninety three (60.00%) of 
them had co-morbidities and 111(71.60%) of them had 
complications associated with diabetes. Poor practices 
were observed in 62 (33.50%)and 60 (38.70) among 
them. Pearson chi-square tests found the relation between 
these characteristics and SCPs which was statistically 
significant (p<0.05)

Table-3The mean duration of diabetes among the 
study population was5.6yrs.Twenty two (14.1%) of 
themhad diabetes for lessthan 1yr, 36(23.3)between 1to 
3yrs,43(27.8%)for 3-5yrs and 54(34.8%) for more than 
5yrs.Of these, poor practices were observed in 34 (21.9%) 
of cases. One way ANOVA test showed no statistically 
significant difference between groups,F(24,130) = 
0.917, p=0.579

Table–1 Association between Socio-Demographic Characteristics and Self-Care Practices

Demographic characteristic
  Good Practices
No.73          (47%)    

Poor Practices                       
  No. 82           (53%)

Total n=155                                  
No.         (%)

ᵡ² value
p-value

Age(y)

25-34   05              (3.23)   06                (03.87)   11     (07.10)

0.433
p=0.979

35-44   12              (7.74)   14                (09.03)   26     (16.77)
45-54   24            (15.48)            25                (16.13)   49     (31.61)
55-64   22             (14.19)   23               (14.84)   45     (29.03)
 >=65   10              (6.45)   14               (09.03)    24    (15.48)

Sex
  Male   35             (22.58)   40               (25.81)    75    (48.39) 0.181

p=0.917Female   38             (24.52)   42               (27.10)    80    (51.61)
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Religion

Hindus   61            (39.35)   62               (40.00) 123     (79.35)
1.777
p=0.411

Muslims           06            (03.87)      12               (07.74)   18     (11.62)
Christians        06            (03.87)   08               (05.16)   14     (09.03)

Caste
Other Caste   23            (14.84)             22              (14.19)        45     (29.03) 0.410

p=0.523SC,ST & B.C   50            (32.26)             60              (38.71)      110     (70.97)

Type of 
Family                                

Nuclear   62            (40.00)       70              (45.16) 132     (85.16)
0.005
p=0.939Extended   11            (07.10)     12              (07.74)   23     (14.84)

Marital Status                                

Single, Widow, 
Divorce, etc.,

    
   07           (04.52)    

                      
   12               (07.74)

  19     (12.26)

0.914
p=0.339

Married and 
living with 
spouse

           
   66            (42.58)     70               (45.16) 136    (87.74)

Socio-
economic 
status                               

Upper Middle 
(II)
Lower Middle 
(III)

54               (34.84) 30                  (19.35)
  
  84    (54.19)

21.746
p=0.001*

Upper Lower 
(IV)
Lower (V) 19              (12.26) 52                 (33.55)

  
  71     (45.81)

Smoking

Yes 13              (08.39) 77                  (49.68)     90    (58.06)
91.837
p=0.001*No 60               (38.71) 05                  (03.23)             65     (41.94)

Alcohol

Yes 21              (13.55) 72                  (46.45)   93    (60.00)
5.809
p=0.016*No 52              (33.55) 10                  (06.45)   62    (40.00)

⃰ Significant at p <0.05

Table–2 Association between Co-morbidities, Complications and Self Care Practices

Characteristics

  
Good Practices
No.73       (47.1%)
    

 
 Poor Practices                       
  No. 82       (52.9%)

Total n=155                                  
No.         (%)

 ᵡ² value
p-value

Co-morbidities

Yes   31             (26.50)   62              (33.50)    93    (60.00)
17.679
p=0.00003*No   42             (20.60)   20              (19.40)    62    (40.00)

Complications

Yes   51            (32.90)             60              (38.70)       111    (71.60)
16.199
p=0.00006*No   22            (14.20)             22              (14.210         44    (28.40)

⃰ Significant at p <0.05

Cont... Table–1 Association between Socio-Demographic Characteristics and Self-Care Practices
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Table-3 Comparison between Duration of Disease and Self Care Practices

Characteristic 
    

  
Good Practices
No.73    (47.1%)    

  
Poor Practices                       
  No. 82   (52.9%)

Total n=155                                  
No.         (%)

F- value
p-value

Duration of Disease (yrs)

<1 10          (06.4) 12          (07.7) 22        (14.1)

0.917
p=0.579

1-<3 15          (09.7) 21         (13.6) 36        (23.3)

3-<5 28          (18.1) 15         (09.7) 43        (27.8)

>5 20           (12.9) 34         (21.9)     54        (34.8)

*Significant at p <0.05

DISCUSSION

In this study, the participants agesranged from 25 
to 83yrs, which is similar to the study conducted by 
Sekhar TVD Sasi in South India14.These findings may 
be because of the longevity of life, accessibility and 
better health services in urban areas.Maximum of them 
were between 45 to 54yrs (31.61%), which are slightly 
higher compared to study conducted by Peraje, where-
in the participants agesranged from 40 to 49 years 
(Peraje Vasu Dinesh et al).The mean age is 52 yrs± 
11.52almost similar to studies conducted in south India 
by Sekhar and Kalaiselvi14,15. The mean duration of 
disease is 5.6yrs which is slightly lower when compared 
to study by Sekhar14. On the other hand, age, sex, 
religion, caste, type of family, marital status, duration of 
disease did not show any associationwith SCPs,which 
was similar to study by Wu et al,. However study 
by Sekhar14showed an association age and sex with 
SCPs, which was statistically significant (p=<0.05). In 
addition, most of the studies (Bogner et al, few workers. 
2007), demonstrated a positive correlation between age 
and SCPs. It is well known that smoking and alcohol 
consumption in diabetic patients often leads to various 
co-morbidities and associated cmplications. Around 
52(33.55%) participants from upper lower and lower 
middle class have shown poor self-care practices which 
may lead to DM associated morbidities/complications. 
This is in agreement with the findings of previous studies 
(Chio et al 2009, Hosler et al. 2005). Apparently, high 
income helps in facilitating certain self care practices 
related to the physical activity, dietary practice, blood 
sugar monitoring, compliance to medication and proper 

foot care. In the current study, significant correlation (p< 
0.05) was seen between SCPs and socio-economic class, 
smoking and alcohol consumption. Poor SCPs were 
noticed in patients belonging to low socio-economic 
class, those addicted to smoking and alcohol, suggesting 
lack of awareness on proper diabetic management. 
Comparison between duration of disease and SCPs 
showed 22 participants (14.1%) had diabetes for less than 
1yr, 36 (23.3%) for 1-3yrs, 43 (27.8%) above 3-5yrs and 
54 (34.8%) had diabetes for more than 5yrs.Of these, 
poor practices were observed in 34 (21.9%) of them.
However, there was no association between SCPs and 
duration of diabetes statistically (P>0.05). This could 
be attributed to the fact that current interventions only 
focus on patient and use of health services. In contrast, 
research indicates that long duration of diabetes had a 
positive correlation with good adherence to self-care 
practices (Chio et al. 2009; Xu et al.2010)

LIMITATIONS

As this is a pilot study involving a small sample 
population, the results cannot be generally applicable to 
the entire community.

CONCLUSION

Management of DM can be improved in the long run 
by supporting SCPs among the diabetic patients. Health 
education on SCPsby health care providers will improve 
clinical outcomes and aid them to lead quality life.Hence 
role of clinicians in promoting self-care practices among 
these patients is vital and has to be emphasized.
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ABSTRACT

Purpose: The purpose of this study was to compare the stress patterns on a four implant supported over 
denture with that of All-On-Four Concept. 

Method: The computed tomographic image of the human edentulous mandible was simplified into an arc 
shaped bone block of 7.5mm thick and 15 mm high with 1mm cortical bone layer. With the help of projector 
the implant design and dimensions were carefully recorded and same measurements were transferred to the 
FEA software. Three dimensional finite element analysis models of four implant supported over denture and 
the model with ALL-On-Four concept were prepared and were exposed to five different loading simulations. 

Results: From the study it was found that the stress levels during full mouth loading was the highest for the 
four implant supported over denture compared to the prosthesis with All-On-Four concept. The stress levels 
for the cantilever and non-cantilever were nearly the same for all the simulated designs. 

Keywords: Resorbed ridges, implant, All-On-Four, overdenture, finite element analysis.
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INTRODUCTION

In recent years replacement of missing teeth with 
the implant supported prosthesis has been considered as 

one of the most sought after and predictable treatment 
options for the patients. Though more than 95% implant 
success has been reported, failure of an implant can 
lead to disappointment for both the clinician as well 
as the patient.1,2,3 Hence an attempt to understand the 
biomechanics and structural properties associated with 
implant load due to external forces needs to be analysed 
3,4. The force factors during loading, the dynamic nature 
of loading, mechanical and structural properties of 
the prosthesis are the factors involved in design of an 
implant prosthesis2,6. However accurate data on such 
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parameters are incomplete. 

Often the available bone height in the posterior region 
is less than in the anterior region. Hence the proposed 
methods in the treatment of posterior edentulous ridge 
would include bone grafting, sinus floor elevation or 
zygomatic implants. 5,7,11 These procedures might result 
in post-surgical complications like donor site morbidity, 
loss of bone graft and implant, sinusitis and fistula etc. 

The All-On-Four concept was introduced to treat 
completely edentulous ridges without any advanced 
surgical procedures.1,2,6 The concept aims to maximise 
the use of existing bone thereby permitting longer and 
stronger implant placement. In All-On-Four concept, 
four implants are placed in the edentulous jaw. Two 
vertical anterior fixtures in the lateral incisor region and 
two posterior long fixtures with distal angulations at the 
premolar regions.3,4 

Placing the tilted implants is an effective and safe 
alternative in treatment for patients with atrophic ridges. 
The main advantage of this method is the possibility of 
omitting or reducing the length of the cantilever in the 
prosthesis. The concept permits placement of longer 
implants thereby increasing the implant- bone interface. 
Since the implants are placed in the patient’s existing 
bone, complicated surgical procedures can be avoided.4,7 

The present study aimed at comparing the amount and 
distribution of stress in the mandibular bone surrounding 
the implants in four implant supported prosthesis with 
the All-On-Four concept.

Aim 

To compare the stress patterns in the edentulous 
mandibular bone around four implant retained over 
denture and the prosthesis restored with All-On-Four 
concept. 

Objectives

To compare the biomechanical behaviour of the 
prosthesis restored with All-On-Four concept with 
that of four implant retained over denture using finite 
element analysis.

To compare the Von Misses stresses induced on the 
implants under different loading simulations. 

MATERIAL & METHOD

After obtaining approval from the institutional 

ethical and research committee, the study was carried 
out at

Department of Prosthodontics and Crown & Bridge, 
Manipal College of Dental Sciences, Manipal Academy 
of Higher Education, Manipal, Manipal. 

Department of Aeronautical Engineering, Manipal 
Institute of Technology, Manipal Academy of Higher 
Education, Manipal, Manipal.

Armamentarium used for the study

CT Scan of edentulous mandible 

● Replace Select Tapered TiU NP 3.5 x 13mm 
(Nobel Biocare) 

● The Profile Projector (METZ- 801) 

● Cylindrical Retainer of 4mm diameter. 

● ANSYS - 11 Workbench Software. 

Preparation of FEM model of the Edentulous 
Mandible. 1,9

A Computerized tomography image of the human 
edentulous mandible was obtained and introduced 
into the Computer Aided Design Software. Using the 
ANSYS software, the CT image of the mandible was 
later simplified into an arc shaped bone block with 
dimensions of 7.5 mm thick and 15mm high. A 1mm 
cortical bone layer was established overlying the entire 
mandible whereas trabecular bone was used in the 
internal structure, simulating the type III bone. Once 
the computerized 3-Dimensional model was obtained, 
incorporation of the implant design into the model was 
planned.

Preparation of the FEM implant model

The study was done to compare the stress patterns in 
the edentulous mandible under various implant supported 
overdenture designs, so the accuracy and contour of the 
threaded implant was a major concern. But the contour, 
shape and depth of the threads in the implant could not 
be evaluated and reproduced in the 3-dimensional model 
with the help of the computerized tomography, hence 
an instrument called ‘Profile Projector Optical System’ 
was used in this study. The values that were obtained 
from the profile projector were then used to prepare an 
accurate 3-D model of the threaded implant along with 
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the retainer.                                        

All profile projectors display magnified images on 
an appropriate viewing screen, as an aid to more precise 
determination of dimension, form and occasionally 
physical characteristics of sample parts. These optical 
projectors are able to display a two dimensional 
projection of a part rather than a simple linear dimension 
as with most other gauging devices.

This instrument creates work piece image on the 
projection screen at desired magnifications (10x, 20x, 
50x) to provide accurate dimensional measurement as 
well as inspection of the contour and surface condition 
of the work piece. 

The METZ- 801 features a large Projection 
Screen 300mm diameter and the combination of high 
performance projection lens and an optical system 
minimizing the magnification error, which may occur 
due to insufficient or improper focussing and ensures 
accurate measurements over the entire projection screen. 
The accuracy of this instrument is known to be 0.001mm. 

Preparation of the working model 1,9

Three dimensional working models were constructed 
using 3D computer aided design software (ANSYS). The 
models represented the mandible restored with 4 implant 
supported prosthetic design and the design restored with 
the All On Four Concept. A rigid type III gold prosthetic 
bar, 6mm thick and 4mm high and in the shape of an arc 
was then designed and joined to the abutments.1 

For the 3- Dimensional four implant supported 
prosthesis model, in addition to the mesial implants 
placed bilaterally, distal implants were vertically placed 
bilaterally in the premolar region. 

For the 3- dimensional ‘All-On-Four’ model, two 
anterior implants were placed vertically in the position 
of the lateral incisors and two implants were placed 
bilaterally in the position of second premolars and tilted 
distally to 30º angle.

To evaluate and compare the distribution of stresses 
on the implant on the three models, four loading situations 
were simulated in each model using load values similar 
to those of functional bite movements from patients with 
implant supported prostheses. 

● Loading 1: Full mouth biting – bilateral and 

simultaneous vertical static loads of 

- 200 N was applied on the occlusal surface of the 
first molars ( Cantilevers) 

- 150 N on the occlusal surface of second premolars 

- 150 N on the occlusal surface of first premolars 

- 100 N on the distal of canines 

● Loading 2: Lateral Load – Unilateral static load of 
50 N applied in the region of left canine. 

● Loading 3: Cantilever Load – Unilateral vertical 
static load of 200 N was applied on the left cantilever. 

● Loading 4: Load without the cantilever - Unilateral 
vertical static load of 200 N was applied in the region 
adjacent to the left second premolar, simulating absence 
of cantilever. 

The results of the mathematical solutions were 
later converted into visual results and expressed in 
colour gradients, ranging from shades of red, orange, 
yellow, green and blue, with red representing highest 
stress values. The stress values in the three models were 
collected and compared, with the points of greatest 
magnitude identified by the Von Mises equivalent stress 
levels.

This study was carried out on FEM models 
simulating four implant retained prosthesis and the 
prosthesis restored with the All-On-Four Concept under 
a) Full mouth load, b) Lateral load, c) Cantilever load, d) 
Load without cantilever. 

RESULTS

The results of the numerical analysis are shown in 
Table - 2 for Von Mises stresses occurring for the FEM 
models.

The graph 1 represents the biomechanical behaviour 
of the four implant supported overdenture FEM models 
under different loading simulations. The maximum 
stress level in this model was found during the full mouth 
loading simulation which was 303.51 Mpa followed by 
load simulating cantilever loading which was 187.34 
Mpa and load simulating load without cantilever which 
was 125.09 Mpa. The least stress was found during 
lateral loading shown as 57.35 Mpa. 

Graph 2 illustrates the graphical representation 
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of the biomechanical behaviour of the FEM model 
simulating the prosthesis restored with the All-On-
Four Concept. The maximum stress in this simulation 
was found during full mouth loading which was 253.37 
Mpa followed by load simulating lateral load which 
was 88.01 Mpa and load simulating the cantilever load 
which was 85.22 Mpa. The least stress was found when 
load without cantilever was simulated which was 60.21 
MPa.. The stress levels in the model simulating the All-
On-Four conecpt were comparatively much less than the 
four implant supported overdenture model. 

From the graphs it can be inferred that among the two 
models, the stress levels for full mouth loading simulation 
was more for four implant supported overdenture design 
and the least for All-On-Four overdenture design. For 
both the designs, the least stress was when the implants 
were loaded in a lateral direction. The stress levels for 
cantilever and non-cantilevered designs were nearly the 
same for all the simulated designs. From the study we 
also found out that maximum stress concentration was 
near the neck of the implant. 

Table – 1: Representing Young’s modulus and 
Poisson’s ratio.

Material Young’s Modulus Poisson’s ratio

Cortical Bone 13.7 0.30

Trabecular bone 1.37 0.30

Titanium 115 0.35

Type III gold 100 0.30

Table – 2 : Representing peak stress values under 
different loading conditions.

FOUR IMPLANT ALL-ON-FOUR
A 303.51 253.37
B 57.35 88.01
C 187.34 85.22
D 125.09 60.21

DISCUSSION 

Various clinical studies claim a rate of more than 
90% success with implants for many implant systems.5,7 
One of the most important deciding factors in success 
or failure of dental implant is the manner in which the 
stresses are transferred to the surrounding bone. However 
the vertical and transverse loads from mastication induce 
axial forces and bending moments and result in stress 

gradients in implant as well as the bone. Various factors 
like type of loading, bone-implant interface, length and 
diameter of implants, shape and characteristics of the 
implant surface, the prosthesis type and also the quality 
and quantity of the surrounding bone decide the load 
transfer from the implants to the surrounding bone. 

Despite medical and technological advancements, 
resorption of the ridges is one of the most common 
problems in edentulous ridges. In addition to this 
various anatomical landmarks and associated surgeries 
prevent us from placing implants in favourable sites. 
Hence All-On-Four concept is an excellent alternative to 
rehabilitation of patients with resorbed ridges. 

The finite element analysis is a technique for 
obtaining a solution to a complex mechanical problems 
by dividing the problem domain into smaller and simpler 
domains. Since the components in the dental implant- 
bone system are extremely complex geometrically, 
finite element analysis has been considered as the most 
suitable tool for analysis. 

Keeping in mind the consequences of unwanted 
stresses, this study was an attempt to compare the Von 
Mises Stresses around the implant by different loading 
conditions, on two different finite element models. The 
models were simulated on the basis of implant number, 
position, angulation and the type of prosthesis which is 
a Type III gold bar. 

The results of the study imply that there is 
substantial physiological advantage in use of the All-
On-Four concept compared to the conventional four 
implant supported prosthesis for rehabilitation of 
edentulous patients with implant supported prosthesis. 
The angled abutments permits placement of the implants 
in the most favourable quantity and quality of available 
bone in patients with compromised osseous anatomy, 
while enhancing the engineering and mechanics of the 
prosthesis by correcting the spatial relationships. 

CONCULSION 

The results of this preliminary investigation 
suggests that endosseous implants placed following the 
All-On-Four concept for rehabilitation of completely 
edentulous patients has overall mechanical advantage 
when compared to the four implant supported prosthesis. 
And the All-On–Four concept can be routinely used in 
patients with compromised ridges and close proximity 
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to important anatomical structures thereby avoiding the 
requirement for additional surgical procedures.2,3,7
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ABSTRACT

The paper investigates the information processing theory for telemedicine reach and ends up with the 
proposed model with the constructs which may leads towards the adoption behavior and reach. The systematic 
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INTRODUCTION 

Technology has always played an integral role in 
human social life. While use of some technology has 
increased standard of living, some other technology has 
improved the quality and assurance of life. Telemedicine 
is use of electronic information and communication 
technology by healthcare professionals with an aim to 
deliver a better health care services for patients with the 
different geographic locations. With the development 
of IT infrastructure, innovative technology applications 
in the field of healthcare had revolutionized healthcare 
delivery to patients across the globe. 

But in a country like India where large chunk of 
population lives in rural areas and often remote areas 
as well, though the promise of telemedicine carries 

lots of ideology and prospect, but how effective it is 
actual scenario in reaching to the needs of the poverty-
stricken village people in often infrastructure-starved 
villages, looms large as a big question. This study aims 
to explore the way how the fit between the telemedicine 
information processing needs and telemedicine 
information processing capabilities can generate the 
adoption of telemedicine and ultimately leads towards 
the reach of telemedicine technology. 

LITERATURE REVIEW

Telemedicine is a use of telecommunication 
technologies to provide medical information and 
healthcare services1. It provides a digital platform 
on which patients’ and medical experts or physicians 
can interact and physician can diagnose as well as 
prescribe the treatment and/or medicines as per the 
disease condition of patient4. By using the bandwidth, 
fog computing and the internet-based technologies 
telemedicine enables a treatment and diagnosis from the 
remote location as expert can treat the patient who lives 
in interior rural India and may not have an access to the 
superior healthcare15. 
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Recently Indian healthcare sector is having three 
major issues to deal with. Quality of care, access to care 
and affordability to care. Available WHO statistics also 
supports our argument as WHO (2016) data states that 
there is only 0.797 physician per 1000 population in 
India. Hence, provoding healthcare to the last mile is a 
challenge.

Telemedicine is proven to fasten the speed of 
healthcare delivery because of its capabilities of remote 
sensing and remote treatment traveling van be avoided 
for the healthcare servie2,3. With the use of telemedicine 
network physician can use the collaborative network and 
can provide the services to more patients in a stipulated 
time 1. Moreover, India is devided in to metro, semi metro, 
town and villages. Where, metro and semi metro cities 
have good service providers for healthcare in compare 
to town. But, villages are still untouched area for giant 
healthcare service providers who can provide extremely 
good services to open up a facility. Which creates a need 
for providing healthcare services to the last mile which 
cannot be fulfilled without the information sharing 
and information processing as one wrong decision 
can leads to the fatigue for the patient. Which clearly 
states that there is an Information Processing Need. By 
exploitation of telemedicine capabilities like Information 
communication technology for health (ICT4H) 5 the 
gaps between the service quality can be narrowed.12

With the proper fit between the information 
processing needs which is providing the healthcare 
services via integrated information systems enabled 
through information technology and information 
processing capabilities which is telemedicine capabilities 
a proper healthcare system can be governed12. Hence, 
it is possible to provide the affordable and quality 
healthcare services to the last mile as well as a people 
living below the poverty line10. with the industry 4.0 era 
healthcare services can also be provided from the mobile 
and wearable devices enabled IoT technology which can 
lead to the higher patient satisfaction with the better 
relations with the healthcare service providers also.

 RESEARCH METHODOLOGY

The study follows a two-stage methodology for 
initial model formation and conceptualization. For the 
conceptualization part, systematic review of relevant 
academic and practitioner literature has been done 
followed by in-depth scenario understanding through 

one-to-one discussions with few key stakeholders like 
physicians, patients, and technology experts. Systematic 
literature review has been followed by focused group 
discussion aiming at understanding the underlying 
practical linkages and subsequently followed by in depth 
interviews with semi structured questionnaires. Certain 
key aspects emerged out of as dominant enablers which 
hints towards providing key insight about the factors 
which can predominantly dominate the adoption and use 
of technology. 

In the second phase due to dearth of enough 
empirical evidences, this study used a mix of two parallel 
techniques namely case-based modelling and q-sorting 
with industry experts as an alternative to pre-pilot and 
pilot studies. Through Q-sort technique11 the study tried 
to incorporate an alternate investigative viewpoint using 
telemedicine implementation experts and physicians 
involved in similar fields. Through Q-sorting three 
aspects were closely monitored: Inter-rater reliability, 
Cohen’s kappa and raw agreement scores and the 
study continued for three rounds with distinct sets of 
experts till all the three values above 0.9 were achieved. 
However, since in q-sorting the subjective perspectives 
of the experts were only taken into consideration, we 
have substantiated our claim through development of 
two fact-based realistic   cases in the context of already 
running telemedicine projects in Indian context to add to 
the clarity and get a more nuanced understanding about 
the factors affecting telemedicine implementation and 
adoption. From the systematic literature review, semi 
structured focused group interview followed by Q-sort, 
and small case-based propositions this study goes 
forward to put forth five key propositions which carry 
immense managerial and practitioner implications.

Case Study

While we were in the process of focused group 
discussion with the telemedicine technology experts, 
physicians and patients, we have made two distinct 
case studies which portrays in lucid manner how 
telemedicine facility can work, what are the facilities 
that are needed for a telemedicine center, and how 
well it can impact the adoption and implementation of 
telemedicine technology; thereby aiming at providing 
better healthcare services.

Case Study – I

A prominent Pan-India private healthcare service 
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provider, with key multi-specialty chain hospital network 
spread across India, has developed telemedicine network 
and has been providing telemedicine services in almost 
all states of India, and nine overseas countries from 
their seven tertiary care facilities across the country. 
Patients have been evaluated from the distances ranging 
from 120 to 4500 miles as there is a need the hospital 
has developed capability to fullfil the need. Facilities 
are available for tele-auscultation and for transmitting 
and viewing an echocardiogram live from a few centers. 
facility has Web-based software platform, to transmit 
electrocardiograms, images, ultrasound pictures, MRI 
and other reports. 

In India where there is dearth of electricity and 
power outages are common, if due to some network or 
technical error web based live tele-consultancy process 
gets stuck up, this telemedicine service provider has 
designed process backups like transcript emailing and 
diagnosis mailing to avoid ambiguity and synchronize 
incomplete consultations. Even storage, retrieval and re-
evaluation facilities are also provided to distant patients. 
All the teleconsultations are recorded and stored. The 
facility uses broadband, ISDN line or VSAT (Very Small 
Aperture Terminal) for transmitting data, images, video, 
audio and provides a superior healthcare. All process 
level cross-checks prevent variability and enhances 
standardized care service delivery. 

Case Study – II

The second case is in the context of rural telemedicine, 
service their rural outposts from metropolitan centers. 
This leading telemedicine service provider have been 
serving in rural India, from its metropolitan centers, 
using hub and spoke model for delivering better 
healthcare. For achieving the success, they have done 
the partnership with the rural practitioners as they do 
not possess advanced skills but they have basic skills 
and follows the gyuideline. The facility provides the 
training and motivates physician by lucrative incentives 
for telemedicine, The facility has a technology for video 
conferencing and transmitting, image, audio, video text 
towards both the ends. These are aimed at enhancing the 
pervasiveness and standardized care delivery practice by 
prescription mailing to the patient with all the necessary 
reports generated by experts at telemedicine facility to 
increase trust building between technology, doctors and 
patients and trying to mimic the existing care delivery 
practices in brick and mortar setups.

PROPOSTITION DEVELOPMENT

As per the Information processing theory12, a 
goof fit between the information processing needs and 
information processing capabilities will lead towards 
a better outcome which may be an antecedent for the 
adoption. Adoption describes the behavior of user when 
user is using the technology for the first time. 

We have used Venkatraman’s strategy framework 
for defining a ‘fit as matching’13 with leads to conclusion 
that proper matching of information processing needs 
and information processing capabilities required 
for adoption of a technology if anyone of the above 
mentioned constructs lacks either need or technology 
will not leads towards the fit14 as matching which will not 
leads to the adoption and thereby reach of telemedicine. 

INFORMATION PROCESSING NEEDS

For providing a healthcare services information 
should be processed in a proper way as asymmetries 
between information or wrong information will misleads 
the physician’s decision and approach towards the 
treatment and can be resulted into the dired consequences 
like fatigue. So, here the need is information must be 
produced and passed through the integrated systems 
which can give real time insights of the patient’s 
condition to the physician.

Another issue over here is uncertainty. There is 
always an uncertainty observed with the patient’s health 
condition. For dealing with the uncertainty telemedicine 
providers have to invest in a partnership specific asset or 
develop their own assets at the villages. As described in a 
case study I telemedicine service provider has developed 
their own asset and some other providers as in case study 
II has done the partnership with rural physician and their 
clinic. In both the cases tasks are clearly devided to 
challenge the status quo.

Proposition 1 – only information processing needs 
without a capability to process the information will not 
leads towards the adoption of technology.

INFORMATION PROCESSING CAPABILTIES

With the needs, the capabilities required to match. 
Telemedicine has a capability like, remote testing and 
diagnosis7,10, treatment time optimization, information 
pervasiveness6. Telemedicine technology uses the 
web-based technology and thus remote diagnosis and 
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testing can be enabled. With the web-based credentials, 
the security of data can also be achieved as medical 
records cannot be handover to the unauthorized person, 
but the transparency so reports can be created between 
the physician and patient which will leads towards the 
patient’s satisfaction for the healthcare services16. With 
the treatment time optimization physician can take care 
of a more patient within a stipulated time and thus the 
issue of access to care can be resolved as travelling time 
for doctor as well as patient will significantly decreased. 

Proposition 2 – Only capability to process the 
information is useless if there is no need to use the 
information and will not leads to the fruitful outcome of 
adopting the same.

FIT AS MATCHING 

There are six dimensions for fit on a strategic 
point of view13, and we have used ‘fit as matching’ in 
the operational perspective rather than the strategic 
perspective to observe the adoption behavior. The 
information processing theory12 suggests that, proper 
matching should be there between data processing needs 
and telemedicine capabilities to enhance the adoption 
of telemedicine technology technology. In the era of 
industry 4.0 telemedicine can be combined with the 
other technologies and concepts like, IoT, healthcare 
analytics, artificial intelligence for healthcare, which 
provides a better capability to process the data need in 
near real time. 

This suggests that with the minimal efforts the fit 
can be achieved, which will lead to the adoption of 
technology, because as per TAM perspective8 person 
will use the technology for the first time if user perceives 
the usefulness of the technology.

Proposition 3 – When a fit is created between the 
need and capabilities for processing the information, 
then only the technology can be adopted.

ADOPTION

As per TAM perspective8, if user has used the 
technology once and found it useful, then the probability 
of using it for second time and so on is higher. With 
the promotion of technology to others, user also start 
adopting a technology with cognitive thinking ability 
and the reach can be created.

Proposition 4 – Adoption of technology will create 
the reach for telemedicine technology as more users 
starts to adopting the telemedicine.

IMPLICATIONS

MANAGERIAL IMPLICATIONS

Forim plementation of telemedicine hospital 
management must invest on it specifically in the 
partnership related assets which we have discussed, 
as telemedicine is able to provide high returns on 
investment as only one-time technology cost is there, 
but after implementation more patients can be handled 
swiftly which increases the patient’s satisfaction. For the 
constraints related to technology Indian Space Research 
Organization (ISRO) has already launched a satellite, 
for an exclusive use of telemedicine and healthcare 
technology, which can have a wide reach and range of 
connectivity which increases the capability. Hospital 
management also supports the training program for the 
telemedicine operations for doctors and telemedicine 
operators, as training can motivates the usefulness, 
adoption and reach of technology. 

SOCIETY AT LARGE

Government should also take the initiatives and 
make a telemedicine center at government hospitals in 
a metropolitan city, on the other end, primary healthcare 
center or “Aanganwadi” in the villages should be made 
as a teleconsultation program – which is connected 
with one or other hospitals with government as well as 
private telemedicine set up to decrease the uncertainty 
of partnership and provide an access of healthcare 
services to the last mile. These types of initiatives will 
satisfy the need of processing the information with the 
merged capability and can achieve a good fit, which can 
helpful to increase the reach of telemedicine at the end, 
as telemedicine is able to provide the superior healthcare 
services to the last mile at affordable cost.

ACADEMIC IMPLICATIONS

Researchers and scholars can remove the 
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technological as well as managerial constraints which are 
hurdle in the implementation and adoption of technology 
by achieving the good fit. moreover, how to enhance the 
reach and adoption for telemedicine especially in India, 
as India is a country with wide variety of geography, 
psychology and interior villages where reach is an 
issue. Moreover, in which disease condition and for 
which disease how telemedicine technology can be used 
effectively and efficiently is an area for research.

FUTURE SCOPE

Scope of converting the proposition into testable 
hypotheses to be tested empirically.

Ethical Clearence: As it is management study and 
no experimentation done in the laboratory no ethical 
clearance needed
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ABSTRACT

 The main aim of this study is toidentify the factors determining organisational culture and to find the 
relationship between organisational culture and Performance Management.Organisational culture affects 
the performance management directly.  The researcher used regression analysis to find the results. It finds 
that there is a positive relationship between the organisational culture and performance management and the 
good organisational culture achieved the firm’s goal and improve the employee’s performance.
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INTRODUCTION

Organizational culture is defined as the underlying 
beliefs, assumptions, values and ways of interacting 
that contribute to the unique social and psychological 
environment of an organization. Also, organizational 
culture may influence how much employees identify 
with their organization(Schrodt, 2002).

Organizational culture and performance relation 
has been examined by many researchers (Ogbonna& 
Harris, 2000; Rousseau, 1990; Kotter &Heskett, 1992; 
Marcoulides& Heck, 1993), not much research has been 
done on organizational culture as a contextual factor of 
performance management (Magee, 2002).

Organizational culture works a lot like this. Every 
company has its own unique personality, just like people 
do. The unique personality of an organization is referred 
to as its culture. In groups of people who work together, 
organizational culture is an invisible but powerful force 
that influences the behavior of the members of that 
group. 

Organizational culture is a system of shared 
assumptions, values, and beliefs, which governs how 
people behave in organizations. These shared values 
have a strong influence on the people in the organization 
and dictate how they dress, act, and perform their jobs. 
Every organization develops and maintains a unique 
culture, which provides guidelines and boundaries for 
the behavior of the members of the organization. 

IMPORTANCE OF ORGANISATIONAL 
CULTURE

The culture decides the way employees interact 
at their workplace. A healthy culture encourages the 
employees to stay motivated and loyal towards the 
management.

The culture of the workplace also goes a long way 
in promoting healthy competition at the workplace. 
Employees try their level best to perform better than their 
fellow workers and earn recognition and appreciation of 
the superiors. It is the culture of the workplace which 
actually motivates the employees to perform.

Every organization must have set guidelines for 
the employees to work accordingly. The culture of an 
organization represents certain predefined policies which 
guide the employees and give them a sense of direction 
at the workplace. Every individual is clear about his 
roles and responsibilities in the organization and know 
how to accomplish the tasks ahead of the deadlines.
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No two organizations can have the same work 
culture. It is the culture of an organization which makes 
it distinct from others. The work culture goes a long 
way in creating the brand image of the organization. 
The work culture gives an identity to the organization. 
In other words, an organization is known by its culture.

The organization culture brings all the employees 
on a common platform. The employees must be treated 
equally and no one should feel neglected or left out at 
the workplace. It is essential for the employees to adjust 
well in the organization culture for them to deliver their 
level best.

Organizational culture and performance relation 
has been examined by many researchers (Ogbonna& 
Harris, 2000; Rousseau, 1990; Kotter &Heskett, 1992; 
Marcoulides& Heck, 1993), not much research has been 
done on organizational culture as a contextual factor of 
performance management (Magee, 2002).

In this article the researcher discuss the relationship 
between the organisational culture and Performance 
management ,the factors determining organisational 
culture.

REVIEW OF LITERATURE

Angelo S. et al(2006) Performance Appraisal, 
Performance Management and Improving Individual 
Performance: A Motivational Framework. Journal 
compilation USA. Performance appraisal has been the 
focus of considerable research for almost a century. 
This research has resulted in very few specific 
recommendations about designing and implementing 
appraisal and performance management systems whose 
goal is performance improvement.We review these 
trends and their genesis, and propose a motivational 
framework as a means of integrating what we have 
learned and generating proposals for future research that 
focus on employee’s performance improvement1.

UlMujeeb et al(2011). Relationship between 
Organizational Culture and Performance Management 
Practices: A Case of University in Pakistan.The 
aim of this study is to expand the base of knowledge 
and empirically test the relationship between the 
components of organizational culture and performance 
management practices. The regression and correlation 
statistical analysis were used. The results from the 
statistical analysis show that, involvement is highly 

correlated with consistency and adaptability. Similarly, 
the other dimensions of organizational culture have a 
positive significant relationship with the performance 
management practices6.

Maastricht (2011)The impact of performance 
management on the results of a non-profit organization 
Andre ´ de Waal Centrefor Organizational Performance.
International Journal of Productivity and Performance 
Management Vol. 60 No. 8, 2011 pp. 778-796. This article 
aims to describe the results of a study that explored the 
quantitative impact of performance management on the 
results of a non-profit organization. The research shows 
that several key activities related to the introduction of 
performance management have an impact on the results 
of an organization although not always in an expected 
positive way3.

Pamela F. Resurrection,(2012) Performance 
Management and Compensation as Drivers of 
Organization Competitiveness:  The Philippine 
Perspective.International Journal of Business and Social 
Science. Vol. 3 No. 21; November 2012.  The study was 
conducted to determine the extent of implementation 
of select performance management and compensation 
practices in Filipino-owned SMEs and its underlying 
relationships with organizational competitiveness. This 
study found that human resource management practices 
in performance management and compensation, 
particularly employee benefits were all found to be 
significant predictors of organizational competitiveness.  
This finding signify that Filipino – owned companies 
are giving more emphasis on employee benefits to 
support its thrust of achieving competitiveness, further 
suggesting that employees are more motivated to 
perform if employee benefits that allows flexibility and 
convenience are provided4.  

Hsi-Ying Hsieh(2015)The Influence of Leadership 
Style and Corporate Culture on Organizational 
Commitment and Job Performance - A Comparison 
between a Local 5-star Hotel and an International Chain 
Hotel in Taiwan.Proceedings of the Third Asia-Pacific 
Conference on Global Business, Economics, Finance 
and Banking (AP15Singapore Conference) ISBN: 978-
1-63415-751-3 17-19 July 2015 Paper ID: S539.This 
study examined the influence of corporate culture and 
leadership styles on organizational commitment and job 
performance in a local 5-star hotel and an international 
chain hotel in Taiwan. The combined samples show 
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innovative and supportive cultures, and a consideration 
leadership style, had positive effects on employee 
organizational commitment and job performance, with 
the influence of an innovative culture on employee 
organizational commitment and job performance, and 
the influence of a consideration leadership style on 
employee organizational commitment, being stronger in 
the sample of International Chain Hotel2.              

Parvee Ahmed AlamPerformance Management 
System: A Conceptual Framework. In this paper an 
attempt has been made to provide a conceptual framework 
through reviewing the relevant literature with reference 
lo Perfonnance Management System (PMS)-its genesis 
and process; its linkage with Human Resource Systems, 
the impact it has in the business arena as well as the 
modem trends in PMS. Allempt has also been made to 
touch upon the, how-so-ever limited, literature in this 
field focusing on the Indian scenario5. 

OBJECTIVES OF THE STUDY

To identify the factors determining organisational 
culture.

To find the relationship between organisational 
culture and Performance Management.

HYPOTHESES OF THE STUDY

There is no significant influence among the variables 
of organisational culture.

There is no significant relationship between the 
organisational culture and Performance Management.

ANALYSIS OF T-TEST

In the case of Organisational culture the researcher 
identifies that the following order is perceived very 
important for the reliability measure

Table – 1 One-Sample statistics

N Mean Std. Deviation Std. Error Mean

External parties 100 3.60 1.279 .128

Goals of the firm 100 3.17 1.457 .146

Management style 100 3.17 1.303 .130

Employees involvement 100 2.61 1.675 .168

Goodwill of thefirm 100 3.07 1.328 .133

Table – 2  One-Sample Test

Test Value = 0

t df Sig. (2-tailed) Mean 
Difference

95% Confidence Interval of 
the Difference

Lower Upper Rank

External parties 28.142 99 .000 3.600 3.35 3.85 1

Goals of the firm 21.760 99 .000 3.170 2.88 3.46 2

Management style 24.327 99 .000 3.170 2.91 3.43 3

Employees involvement 15.581 99 .000 2.610 2.28 2.94 5

Goodwill of the firm 23.123 99 .000 3.070 2.81 3.33 4
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From the above table it can be found that the mean 
values range from 2.610 to 3.600 with the respective 
standard deviation and standard error. The t values 
28.142, 21.327, 24.327, 15.581, 23.123, are statistically 
significant at the 5 % level. The t values are statistically 
insignificant at 5% level. Therefore, it can be concluded, 
among the 5 factors external parties which is involved in 
the firm’s transactions are affected more than the other 
factors.

INFLUENCE OF ORGANISATIONAL CULTURE 
ON PERFORMANCE MANAGEMENT

The cultural factor covers five variables and it 
subsequent influence over Performance management is 
measured through linear multiple regression analysis. 
The results are shown below

Table – 3   Model Summary

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .983a .967 .965 .273

a. Predictors: (Constant), Factor5, Factor4, Factor1, Factor2, 
Factor3

In the above table persist that R=.983 R square = .967 
and adjusted R square .965. It indicates that the cultural 
variable creates 97.7% variance over the Performance 
management. The cumulative influence of five variables 
of cultural over Performance management is formulated 
through the following one way analysis of variance.

Table – 4    ANOVAa

Model Sum of Squares df Mean Square F Sig.

1

Regression 204.021 5 40.804 546.441 .000b

Residual 7.019 94 .075

Total 211.040 99

a. Dependent Variable: performance management

b. Predictors: (Constant), Factor5, Factor4, Factor1, Factor2, Factor3

It was inferred in the above table that f=546.441 p=.000 are statistically significant at 5% level. This indicates to 
all the five variables cumulatively responsible for Performance management. The individual influence of all this five 
variables is clearly given in the following co-efficient table.

Table – 5      Coefficientsa

Model
B

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.
Std. 
Error Beta

1

(Constant) -.259 .088 -2.937 .004

External parties .479 .059 .419 8.111 .000

Goals of the firm .488 .064 .487 7.599 .000

Management style .003 .102 .002 .026 .979

Employees involvement -.004 .031 -.004 -.120 .904

Goodwill of the firm .114 .107 .104 1.061 .291

a. Dependent Variable: performance management
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It was presented in the above tableExternal 
parties (Beta=.419, t=-8.111, p=.000),Goals of the 
firm(Beta=.487, t=7.599, p=.000),Management style 
(Beta=.002, t=.026, p=.979), employee’s involvement 
(Beta=-.004, t=-.120, p=.904),Goodwill of the firm 
(Beta=.104, t=1.061, p=.291)are statistically significant 
at 5% level. This indicates that the goals of the firm 
achieved because of organisational culture and it 
influencedin the performance management. 

FINDINGS AND CONCLUSIONS

Organisational culture affects the performance 
management directly. There is a positive relationship 
between the organisational culture and performance 
management.

Good organisational culture achieved the firm’s goal 
and improve the employee’s performance.

Good will of the firm also determined by 
organisational culture.

External parties such as suppliers, creditors etc., 
also affected because of organisational culture.

Thus, Organisational culture influenced the 
performance management and the firm should have to 
develop good cultural traits to achieve the mission.
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ABSTRACT

Purpose: The biomechanical behavior of the two-implant-supported overdenture was compared with that of 
four-implant supported mandibular overdenture using the three dimensional finite element method (FEM). 
Thereby evaluating the von Misses stresses induced on the implants under different loading simulations.

Materials & Method: Three dimensional models representing mandible restored with two-implant-
supported and four-implant-supported prosthesis were developed in the three dimensional design software 
and then transferred into FEM software. The models were then subjected to four different loading simulations 
(full mouth biting, canine disclusion, load on cantilever, load in the absence of cantilever). The maximum 
von Mises stresses were localized and quantified for comparison.1 

Results: Among the three models, under all loading simulations, the maximum stress concentrations were 
along the neck of the implant. The stress levels for full mouth loading simulation was highest for two 
implant supported overdenture design when compared with the four implant retained overdenture design. In 
both the designs, the least stress was when the implants were loaded in a lateral direction. The stress levels 
for cantilever and non-cantilevered designs were nearly the same for all the simulated designs.

Conclusion: When tested under different loading simulations, both models showed similar location and 
distribution of stress patterns. Thus from the study it can be concluded that the four implant retained over 
denture design is a better treatment option for the atrophic edentulous ridges and induces comparatively 
less amount of stresses on the edentulous ridges. Therefore the overall longevity of the prosthesis is greatly 
enhanced.

Keywords: atrophic mandible, biomechanics, finite element analysis, implants supported prosthesis. 
overdenture

INTRODUCTION

The high success rate and patient satisfaction has 
made it possible for implants to be used extensively for 
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rehabilitation of partially and completely edentulous jaws 
with fixed or removable prosthesis 2. However marginal 
bone loss is a common occurrence in implant supported 
prosthesis which can be attributed to compromised oral 
hygiene and unfavorable biomechanical factors 1,2. 

Compromised oral hygiene needs to be dealt 
with by motivating the patient to strictly follow good 
oral hygiene and also by periodic recall and checkup. 
However precise analysis and sound treatment plan is 
necessary for controlling the biomechanical factors. 
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Various factors like size of implant, its location in 
the edentulous ridge, implant design, quality & quantity 
of bone and the host overall health & maintenance play a 
substantial role in load transfer and stress concentration. 
Specific factors like force factors during loading, the 
dynamic nature of loading, mechanical and structural 
properties of the prosthesis are the factors involved in 
design of an implant prosthesis2,6. However accurate 
data on such parameters are incomplete. 

Hence the present study evaluates and compares the 
stress patterns in the edentulous mandibular bone around 
two implant retained with that of four implant retained 
over denture under different loading conditions using 
finite element analysis.

Aim

To compare the stress patterns in edentulous 
mandibular bone around two implant retained over 
denture and the prosthesis restored with four implant 
retained over denture. 

Objective 

To compare the biomechanical behavior of the two 
implant retained over denture with that of four implant 
retained over denture using finite element analysis.

To compare the Von Misses stresses induced on the 
implants under different loading simulations. 

MATERIAL & METHOD

After obtaining approval from the institutional 
ethical and research committee, the study was carried 
out at

Department of Prosthodontics and Crown & Bridge, 
Manipal College of Dental Sciences, Manipal Academy 
of Higher Education, Manipal, Manipal. 

Department of Aeronautical Engineering, Manipal 
Institute of Technology, Manipal Academy of Higher 
Education, Manipal, Manipal.

Armamentarium used for the study

 CT Scan of edentulous mandible 

● Replace Select Tapered TiU NP 3.5 x 13mm 
(Nobel Biocare) 

● The Profile Projector (METZ- 801) 

● Cylindrical Retainer of 4mm diameter. 

● ANSYS - 11 Workbench Software. 

Preparation of FEM model of the Edentulous 
Mandible. 1,3

A Computerized tomography image of the human 
edentulous mandible was obtained and introduced 
into the Computer Aided Design Software. Using the 
ANSYS software, the CT image of the mandible was 
later simplified into an arc shaped bone block with 
dimensions of 7.5 mm thick and 15mm high. A 1mm 
cortical bone layer was established overlying the entire 
mandible whereas trabecular bone was used in the 
internal structure, simulating the type III bone. Once 
the computerized 3-Dimensional model was obtained, 
incorporation of the implant design into the model was 
planned. The Young’s Modulus and Poisson’s ration 
used for the study is given in table 1. 

Preparation of the FEM implant model 1,3

The study was done to compare the stress patterns in 
the edentulous mandible under various implant supported 
overdenture designs, so the accuracy and contour of the 
threaded implant was a major concern. But the contour, 
shape and depth of the threads in the implant could not 
be evaluated and reproduced in the 3-dimensional model 
with the help of the computerized tomography, hence 
an instrument called ‘Profile Projector Optical System’ 
was used in this study. The values that were obtained 
from the profile projector were then used to prepare an 
accurate 3-D model of the threaded implant along with 
the retainer.                                        

All profile projectors display magnified images on 
an appropriate viewing screen, as an aid to more precise 
determination of dimension, form and occasionally 
physical characteristics of sample parts. These optical 
projectors are able to display a two dimensional 
projection of a part rather than a simple linear dimension 
as with most other gauging devices.

This instrument creates work piece image on the 
projection screen at desired magnifications (10x, 20x, 
50x) to provide accurate dimensional measurement as 
well as inspection of the contour and surface condition 
of the work piece. 
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The METZ- 801 features a large Projection 
Screen 300mm diameter and the combination of high 
performance projection lens and an optical system 
minimizing the magnification error, which may occur 
due to insufficient or improper focussing and ensures 
accurate measurements over the entire projection screen. 
The accuracy of this instrument is known to be 0.001mm. 

Preparation of the working model 1,3

Three dimensional working models were constructed 
using 3D computer aided design software (ANSYS). The 
models represented the mandible restored with 4 implant 
supported prosthetic design and the design restored with 
the All On Four Concept. A rigid type III gold prosthetic 
bar, 6mm thick and 4mm high and in the shape of an arc 
was then designed and joined to the abutments.1 

For the 3-Dimensional two implant supported 
prosthesis model, the threaded implants were 
strategically placed vertically in the region of lateral 
incisors bilaterally. 

For the 3- Dimensional four implant supported 
prosthesis model, in addition to the mesial implants 
placed bilaterally, distal implants were vertically placed 
bilaterally in the premolar region. 

To evaluate and compare the distribution of stresses 
on the implant on the three models, four loading situations 
were simulated in each model using load values similar 
to those of functional bite movements from patients with 
implant supported prostheses. 

● Loading 1: Full mouth biting – bilateral and 
simultaneous vertical static loads of 

- 200 N was applied on the occlusal surface of the 
first molars ( Cantilevers) 

- 150 N on the occlusal surface of second premolars 

- 150 N on the occlusal surface of first premolars 

- 100 N on the distal of canines 

● Loading 2: Lateral Load – Unilateral static load of 
50 N applied in the region of left canine. 

● Loading 3: Cantilever Load – Unilateral vertical 
static load of 200 N was applied on the left cantilever. 

● Loading 4: Load without the cantilever - Unilateral 
vertical static load of 200 N was applied in the region 

adjacent to the left second premolar, simulating absence 
of cantilever. 

The results of the mathematical solutions were 
later converted into visual results and expressed in 
colour gradients, ranging from shades of red, orange, 
yellow, green and blue, with red representing highest 
stress values. The stress values in the three models were 
collected and compared, with the points of greatest 
magnitude identified by the Von Mises equivalent stress 
levels.

This study was carried out on FEM models 
simulating two implant retained prosthesis and four 
implant retained prostesis under a) Full mouth load, 
b) Lateral load, c) Cantilever load, d) Load without 
cantilever. 

RESULTS 

The results of the numerical analysis are shown in 
Table - 2 for Von Mises stresses occurring for the FEM 
models.

The Table 2 represents the biomechanical behavior 
of the two implant supported over denture FEM modes 
when subjected to different loading simulations. The 
graph depicts maximum stress levels during full mouth 
loading simulation which was 2226.7 Mpa followed by 
cantilever loading simulation which was 813.09 Mpa 
and load without cantilever shown as 531.39 Mpa. The 
least stress for this model was found during the lateral 
loading simulation which was 64.76 Mpa. 

The table 2 also represents the biomechanical 
behavior of the four implant supported over denture 
FEM models under different loading simulations. The 
maximum stress level in this model was found during 
the full mouth loading simulation which was 303.51 
Mpa followed by load simulating cantilever loading 
which was 187.34 Mpa and load simulating load without 
cantilever which was 125.09 Mpa. The least stress was 
found during lateral loading shown as 57.35 Mpa. 
The stress levels in the four implant simulation were 
comparatively much less than the two implant supported 
overdenture model.

From the analysis it can be inferred that among 
the two models, the stress levels for full mouth loading 
simulation was more for two implant supported 
overdenture design and the least for four implant 
supported overdenture design. For both the designs, 
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the least stress was when the implants were loaded in 
a lateral direction. The stress levels for cantilever and 
non-cantilevered designs were nearly the same for all the 
simulated designs. From the study we also found out that 
maximum stress concentration was near the neck of the 
implant. 

Table – 1 Young’s Modulus & Poisson’s Ratio 
used in the study1 .

MATERIAL YOUNG’S 
MODULUS

POISSON’S 
RATION

CORTICAL BONE 13.7 0.30

TRABECULAR 
BONE 1.37 0.30

TITANIUM 115 0.35

TYPE III GOLD 100 0.30

Table – 2 Maximum stress values recorded 
during different simulations. 

TWO IMPLANT 
( Mpa)

FOUR IMPLANT 
(Mpa)

Full Mouth biting 2226.7 303.51

Lateral Load 64.76 57.35

Cantilever Load 813.09 187.34

Load without 
Cantilever 531.39 125.09

DISCUSSION 

In the patient’s mouth, the dental implants are 
frequently subjected to multidirectional loads originating 
from the stomatognathic system 2,3. The osseointegrated 
implant interface is rigid and transmits the occlusal loads 
directly into the underlying bone. These loads lead to 
stress on the residual bone leading to accelerated bone 
resorption. Proper analysis of the stress distribution 
and subsequent implant treatment planning is necessary 
when implant supported over dentures are planned for 
the completely edentulous patients 3,4. 

The finite element method is a numerical technique 
for structural analysis. This technique involves dividing 
the structure into simpler parts called finite elements. 
These finite elements are collectively called the mesh. 
Their assembly at the corner are called the nodes.  When 
the nodes are subjected to certain loads, it results in 

change in the mechanical model. Compilation of all 
these results are done by the ANSYS software in the 
computer to obtain accurate results. The finite element 
analysis has been used to study stress distribution in 
implants 4,5,6. 

Keeping in mind the consequences of unwanted 
stresses, this study was an attempt to compare the Von 
Mises Stresses around the implant by different loading 
conditions, on two different finite element models. The 
models were simulated on the basis of implant number, 
position, angulation and the type of prosthesis which is 
a Type III gold bar. 

Thereby attempting to analyze the best treatment 
option between the two. 

From the study it was found that the four implant 
retained over denture substantially reduced stress 
concentration and was better able to distribute the 
stresses when compared to the two implant retained 
over denture design. Hence for the long term success 
and patient comfort the four implant over denture design 
should always be preferred over the two implant design. 

Further analysis in this regard by comparing the 
four implant design with that of All-On-Four and six 
implant over denture designs are the need of the hour. 
Thus  enhancing rehabilitation options for completely 
edentulous patients with atrophic ridges and close 
proximity to important anatomical landmarks. 

CONCLUSION

The results of the preliminary investigation suggests 
that the four implant supported over denture design for 
rehabilitation of the completely edentulous patients 
is better option when compared to the two implant 
supported over denture design. The load transferred 
by the two implant over denture design leads stress 
concentration and can lead to severe resorption and 
eventually may lead to implant failure. Hence the four 
implant design should be used routinely for the long 
term success of the prosthesis. 
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ABSTRACT

Background: Strong smoke-free legislation continues to be the most widely adopted measure for protecting 
people from tobacco smoke and to maintain smoke-free environment the owners or persons in charge of  
public places must be aware of Smoke-free legislation. The objective of the study was to assess the awareness 
of Smoke-free legislation (section 4 of COTPA) among the owners/person in-charge of public places in 
Ramanagara city, Karnataka State.

Method: A Cross sectional study was conducted among owners or person in-charge of all the registered 
public places of Ramanagara city, using a protocol developed by the Bloomberg Initiative to Reduce 
Tobacco Use and its partners. The data was collected and compiled in MS excel and was analyzed using 
SPSS software version 20.0

Results: Out of 184 public places, majority were educational institutions(35.3%), followed by 
restaurants(25%), government offices(21.7%), bars(9.2%), hospital buildings(6%), cinema halls(1.6%), 
railway station and City bus stand(1%). 115 owners/person in-charge participated in the study, only 
42(36.5%) were aware of smoke-free legislation in public places and when asked about the rules under the 
law, majority (95.2%) of them said ‘No person should smoke tobacco in public places  and majority (63.4%) 
of them said lack of awareness about the law was the reason for non-compliance.

Conclusion: Sustained awareness campaign among owners/person in-charge of public places about smoke-
free legislation is the need of the hour and they should be educated about the harmful effects of smoking and 
the importance of smoke-free places.
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INTRODUCTION

Tobacco is the foremost preventable cause of 
premature adult death in the world today, killing half 
of its users.1 Tobacco kills nearly 6million people each 
year of which more than 5 million are the result of direct 
tobacco use and the annual death toll in the world could 
rise to 8 million by 2030.2

Globally, there are 1.1 billion smokers.3 Smoking is 
the most important cause of lung cancer to the extent 
that over 80% of lung cancers are caused by smoking.4  
Smoking causes many other diseases, including cancers, 
heart disease --globally, about 11% of cardiovascular 
deaths are caused by smoking: 5 stroke, chronic 
bronchitis, peptic ulcer and several other fatal diseases.6 

India is the second largest producer and consumer 
of tobacco in the world. There are almost 275 million 
tobacco users in India7 Each year tobacco use kills about 
1 million Indians.8
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Government of India also enacted the Cigarettes and 
Other Tobacco Products (Prohibition of Advertisement 
and Regulation of Trade and Commerce, Production, 
Supply and Distribution) Act (COTPA) in 2003.  Later 
in 2008 provisions were reviewed and a comprehensive 
revised Smoke Free legislation ‘Prohibition of Smoking 
in Public Places Rules, 2008 (section 4 of COTPA) 
came into effect from 2nd October 2008, redefining 
‘public places’ so as to include all workplaces and 
authorizing personnel responsible for enforcement of 
law for maintaining smoke-free public places across the 
country. 9, 10

Strong smoke-free legislation continues to be the 
most widely adopted measure for protecting people 
from tobacco smoke. Smoke-free environments not 
only protect non-smokers, they reduce tobacco use 
in continuing smokers and help smokers who want to 
quit.11 To maintain smoke-free environment the owners 
or persons in charge of  public places must be aware of 
Smoke-free legislation and relatively few studies have 
been conducted in South India particularly in Karnataka 
State regarding the same, hence an effort has been 
made to assess the awareness of Smoke-free legislation 
(section 4 of COTPA) among the owners/person in-
charge of public places in Ramanagara city, Karnataka. 

METHODOLOGY

Materials and Method

Source of data: Data was obtained by interviewing 
owners or person in-charge of the following public places 
of Ramanagara city, Ramanagara district, Karnataka

Based on the accessibility and feasibility the 
following public places were considered for the study 
Educational Institutions (private and government 
schools and colleges), Government offices, Hospital 
Buildings (private and government), Cinema Halls, 
Bars and Restaurants (eateries, canteens and fast foods), 
transit stations (city bus stand and railway station) 

Study design: A Cross-sectional study

Study period: June 2015- January 2016 (6 months)

Study area:  Public places of Ramanagara city, 
Ramanagara district, Karnataka.

Inclusion criteria:

In the current study public place was defined as any 

Educational Institutions, Government offices, Hospitals 
Buildings, Cinema Halls, Restaurants and Bars, City 
bus stand and Railway station in Ramanagara city and 
the Owners or the person in-charge of the same were 
included in our study.

Exclusion criteria:

Owners or the person in-charge of public places 
who were not available on three repeated visits and those 
who did not give consent to participate in the interview.

Unauthorized, unregistered, closed public places 
were excluded.

Sample size: All the public places registered in 
the respective departments of Ramanagara city were 
included in the study.

Study tool: Pre-tested, semi-structured 
questionnaire developed by the Bloomberg Initiative 
to Reduce Tobacco Use and its partners was used with 
appropriate modifications.

Method of data collection: 

The study was conducted in public  Ramanagara 
city with a population of around 95000 and area of 
14.53sqkms with 31 wards12 using a protocol developed 
by the Bloomberg Initiative to Reduce Tobacco Use 
and its partners (which include Campaign for Tobacco-
Free Kids, Johns Hopkins Bloomberg School of Public 
Health and International Union Against Tuberculosis and 
Lung Disease).13 The list of  public places was obtained 
from the city municipal council office, block education 
office and District Statistical Office and was categorized 
into Educational Institutions, Hospital buildings, 
Government offices, restaurants, bars and cinema halls 
and transit stations (City bus stand and Railway station). 
According to the list 184 public places were present in 
Ramanagara City. Ethical clearance was obtained from 
the Institutional Ethical Committee.

A written consent was taken from owners or person 
in-charge willing to participate in the interview. A pre 
tested semi-structured questionnaire developed by the 
Bloomberg Initiative to Reduce Tobacco Use and its 
partners13 with appropriate modifications was used to 
interview the owners/person in-charge. 

DATA ANALYSIS

The data was collected and compiled in MS excel 
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and was analyzed using SPSS software version 20.0 and 
tabulated accordingly. Descriptive statistics was used 
as necessary; all qualitative variables were presented 
as frequencies and percentages.  Chi square test of 
significance and Fischer exact test of significance was 
applied and p value less than 0.05 were considered as 
statistically significant.

RESULTS

In the current study a total of 184 public places were 
visited, which includes 84 government and 100 private 
public places. For the study purpose, all the selected 
public places in Ramanagara city were divided into 7 
broad categories.

Out of 184 public places, majority were educational 
institutions 65(35.3%), followed by restaurants 46(25%), 
government offices 40(21.7%), bars 17(9.2%), hospital 
buildings 11(6%), cinema halls 03(1.6%), railway 
station and City bus stand 02(1%).

In the present study out of 184 public places visited, 
Owners/Person in-charge of 115(62.5%) public places 
participated in the Interview, 37(20.1%) did not give 
consent and 32(17.4%) were not available even after 
repeated (3) visits.

Table 1: Demographic details of Owner/Person 
in-charge of public places who participated in the 
Interview 

Demographic details Frequency (%)

Age (years)

20-39 44 (38.3)

40-59 65 (56.5)
>60 6 (5.2)
Total 115 (100.0)

Sex
Male 88 (76.5)
Female 27 (23.5)
Total 115 (100.0)

Religion

Hindu 66 (57.3)
Muslim 45 (39.2)

Christian 4 (3.5)

Total 115 (100.0)

Education

Illiterate ----

High School 9 (7.9)

Pre-Univer-
sity 12 (10.4)

Graduation 23 (20.0)
Post-gradu-
ation 71 (61.7)

Total 115 (100.0)

Out of 115 Owners/Person in-charge of public 
places, 65 (56.5%) belonged to the age group of 40-59 
years whereas 6 (5.2%) belonged to the age group >60 
years and the mean age of the participants was 31 years, 
88(76.5%) were males and 27(23.5%) were females. 
Most of them 66(57.3) were Hindus and 4(3.5%) were 
Muslims. Most of them were Post-graduates 71(61.7%) 
and none of them were illiterates. (Table 1) 

It is observed that 65(56.5%) of 115 were Owners or 
Principal, 40(34.8%) were Managers and 10(8.7%) were 
Person in-charge of public places. 

Table 2:  Awareness of Smoke-free legislation 
among the Owners/person in-charge of different 
categories of public places

Public places

Awareness of 
Smoke-free law in 
public places

Total

Yes No

Educational Institutions 10 (18.5) 44 
(81.5) 54 (100.0)

Hospital Buildings 3 (50.0) 3(50.0) 6 (100.0)

Government Offices 11 (55.0) 9 (45.0) 20 (100.0)

Restaurants 11(52.4) 10 
(47.6) 21 (100.0)

Bars 3 (30.0) 7 (70.0) 10 (100.0)

Cinema Halls 2 (100.0) 0 (0.0) 2 (100.0)

Railway Station and city 
Bus Stand 2 (100.0) 0 (0.0) 2 (100.0)

Total 42 (36.5) 73 
(63.5)

115 
(100.0)

Cont... Table 1:
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Among the owners/person in-charge, 42(36.5%) 
were aware of smoke-free legislation in public places. 
It was also observed that manager/ person in-charge 
in all Cinema halls, railway station and city bus stand 
were aware of the smoke-free law. Most 11(55%) of 
the managers at government officers were aware of the 
Smoke-free legislation in public places, followed by 
hospital buildings where the awareness among owner/
person in-charge was 3(50%) and least awareness of 
18.5%(10)  was found among Principals of educational 
institutions. (Table 2)

Figure 1: Bar diagram showing the Owners/person in-charge’s 
awareness of rules under the Smoke-free law: (n=42)

*Multiple Responses

Owner/person in-charge who were aware of smoke 
free legislation when asked about the rules under the 
law, majority (95.2%) of them said ‘No person should 
smoke tobacco in public places’, 62.0% of them said ‘A 

fine of Rs.200 is imposed on persons violating the law’ 
and only 28.6% of them were aware that ‘No-Smoking’ 
signage should be displayed as per the law at entrance, 
staircase, and each floor’. (Figure 1)

Table 3: Source of Awareness of Smoke-free 
legislation among Owners/manager/person in-charge 
of public places

Source of awareness of  
Smoke-free Law* Number Percent 

(%)

Radio 18 42.8

News channel 23 54.8

Internet 20 47.6

Newspaper 32 76.2

Ads in Cinema theatres 38 90.5

Enforcement officers 40 95.2

*Multiple responses

The highest source of awareness of smoke-free 
legislation among owners/person in-charge of public 
places were enforcement officers (95.2%) next highest 
was ads in cinema theatres (90.5%) and least source of 
awareness was radio (42.8%). (Table 3)
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Table 4: Association between awareness of Smoke-free legislation among owners/person in-charge of 
public places and compliance to Smoke-free Indicators

 Parameters
Aware (n=42)

Smoke free legislation
Chi square test p- value

Not aware (n=73)

‘No smoking’ signage 
displayed

Yes 26(61.9) 17(23.3)
       16.98 <0.001No 16(38.1) 56(76.7)

Signage Comply with 
Smoke-free law

Yes 07(16.7) 01(1.3)

0.0035* <0.001
No 35(83.3) 72(98.7)

No active Smoking found 
Indoors

Yes 38(90.5) 68(93.1)

0.264 0.607No 04(9.5) 05(6.9)
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No active Smoking found 
at the entrance/exit

Yes 30(71.4) 56(76.7)

0.394 0.529
No 12(28.6) 17(23.3)

Smoking Aids not found
Yes 41(97.6) 65(89.3)

0.151* 0.151No 01(2.7) 08(10.7)

Cigarette butts/ bidi stubs 
not found

Yes 23(54.8) 50(68.5)

2.168 0.140
No 19(45.2) 23(31.5)

Absence of Odor emanating 
from cigarettes or bidi

Yes 35(83.3) 55(75.3)

1.006 0.317
No

07(16.7) 18(34.7)

*Fischer exact test

Awareness of Smoke-free legislation among 
owners/person in-charge and Display of ‘No smoking’ 
Signage , signage as per the law

 Out of 42 owners/person in-charge of public places 
who aware of Smoke-free legislation 26(61.9%) of them 
had displayed one or more ‘No smoking’ signage and 
7(16.7%) of them complied with specifications of ‘No 
smoking’ signage as given under COTPA act. 

The association between display of ‘No-smoking’ 
signage, compliance to specifications of ‘No smoking’ 
signage as given under COTPA act in public places and 
awareness of Smoke-free legislation among owners/
person in-charge of respective public places was found 
to be statistically significant. (Table 4)

Awareness of Smoke-free legislation among 
owners/person in-charge and  active smoking not 
found indoors/ entrance/exit , absence of smoking 
aids and odor

 Among 42 public places whose owners/person 
in-charge of public places were aware of Smoke-free 
legislation, active smoking was not found indoors and 
at the entrance/exit in 38(90.5%) and 30(71.4%) public 
places respectively, smoking aids and cigarette butts or 
bidi stubs were not found in 41(97.6%) and 23(54.8%) 
public places respectively. There was absence of odor 

emanating from cigarette or bidi in 35(83.3%) public 
places. 

There was no statistically significant association 
between absence of Cigarette butts/bidi ends, absence 
of odor and non-availability of smoking-aids in public 
places and awareness of Smoke-free legislation among 
owners/person in-charge of respective public places. 
(Table 4)

Figure 2: Cylinder diagram showing the Owners/
person in charge’s reason for non-compliance to 
Smoke-free laws in different Public places

*Multiple response

Owners/person in-charge of public places when 
asked about the reason for non-compliance to Smoke-
free laws in respective public places, majority (63.4%) 
of them said lack of awareness about the law, few 

Cont... Table 4: Association between awareness of Smoke-free legislation among owners/person in-charge 
of public places and compliance to Smoke-free Indicators
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(4.3%) of the principals felt display of signage might 
provoke the students to smoke and 1.7% expressed non 
co-operation from police as the reason mainly in transit 
stations. (Figure 2)

DISCUSSION

In the current study, 36.5% of Owners/Person in-
charge of public places was aware of Smoke-free law 
in public places (section 4 of COTPA) and among them 
majority (95.2%) said that ‘No person should smoke 
tobacco in public places’, 62.0% of them said ‘A fine of 
Rs.200 is imposed on persons violating the law’. 

According to a Tobacco Control Law Enforcement 
and Compliance study conducted in Odisha, India 
awareness about COTPA findings revealed that 80.8% 
of the respondents knew about the provision of the law 
prohibiting smoking in public places, only 6.7% had 
awareness about ‘penalty’ on smoking in public places.14 

In a study conducted in a district of North India by Goel 
et al, where most (84%) of the study participants were 
aware that smoking was banned in public places and 
half of them knew about the fine for violation of COTPA 
act15. 

In the present study, it was observed that, majority 
(80-100%) of the Owners/person in-charge of public 
thought that Smoke-free legislation is useful in keeping 
the respective public places smoke free and supported 
smoke-free law. In a study conducted in North India, 
nearly 90% of respondents supported smoke-free law 
COTPA.16 

Around the world; countries which successfully 
introduced smoke-free laws have witnessed widespread 
public support for it. A survey carried out in Latin 
America showed that more than three fourth respondents 
supported smoke free public places.17 

In the current study owners/person in-charge of 
Bar and restaurants expressed Strict implication of law 
would interfere with the business as the main reason for 
non-compliance to smoke-free legislation. However, 
in every country where comprehensive smoke-free 
legislation has been enacted, smoke-free environments 
are popular and result in either a neutral or positive 
impact on business.11

CONCLUSION

Only 36.5% of the owners/person in-charge was 

aware of Smoke-free law in public places. Sustained 
awareness campaign among owners/person in-charge of 
public places about smoke-free legislation is the need 
of the hour. Owners/person in-charge of public places 
should be educated about the harmful effects of smoking 
and the importance of smoke-free places.
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ABSTRACT

Dens evaginatus is a developmental anomaly in form of an accessory cusp. It arises during morpho 
differentiation stage due to abnormal proliferation of the inner enamel epithelium into the stellate reticulum 
of the enamel organ. Though mandibular premolars are most commonly affected teeth, there are case reports 
of dens evaginatus of maxillary molars. However, dens evaginatus of a mandibular molar has not been 
reported till date to best of our knowledge. Thus, this case report adds a rare form of presentation of dens 
evaginatus to the existing literature.
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INTRODUCTION

Dens evaginatus (DE) is a developmental anomaly 
that arises during morpho-differentiation stage due to 
abnormal proliferation of the inner enamel epithelium 
into the stellate reticulum of the enamel organ. It is 
clinically seen in the form of an accessory cusp.1,2 

The morphology of the accessory cusp has been 
described in the literature in multiple ways like abnormal 
tubercle, elevation, protuberance, excrescence, extrusion, 
or bulge. Accordingly DE is also referred as tuberculated 
cusp, occlusal tubercle, tuberculum anomalous, 
accessory cusp, supernumerary cusp, interstitial cusp, 
accessory tubercle, occlusal tuberculated premolar, 
Leong’s premolar, odontome, odontoma (odontome) of 
the axial core type, evaginatus odontoma (evaginated 
odontome), and occlusal pearl.2,3 

Macroscopically, DE consists of a narrow extension 
of the pulp tissue within the dentinal core and an enamel 
cap. The condition can be either unilateral or bilateral.4 
Prevalence ranges from 0.5 to 4.3%, depending upon the 
population group studied. The condition is predominantly 
seen in people of Asian descent including North Indians 
and North American Indians.4,5 

Though it’s primarily seen in mandibular premolars 
on the occlusal surface between the buccal and lingual 
cusps, it has also been very rarely reported on molars, 
canines, and incisors.6 However to best of our literature 
search, till date there is no report of involvement of a 
mandibular molar. This article presents a unique case 
of DE on the occlusal surface of a mandibular second 
molar.

CASE REPORT

A twelve years old female patient reported to the 
Department of Paedodontics and Preventive Dentistry 
with the complaint of malaligned upper and lower teeth. 
The medical history of the patient was non-significant. On 
intra oral examination, the patient was having complete 
set of permanent dentition, with crowded maxillary 
and mandibular anteriors and dental caries involving 
multiple teeth (16, 26, 17, 27 and 37). The interesting 
finding on intra oral examination was presence of a 
tubercle on the occlusal surface of mandibular right 
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second molar (47) (Fig 1a). The occlusion of the patient 
was undisturbed (Fig 1b), but the occlusal fissures of 47 
were deep and discolored (Fig 1a). No catch or softness 
was present upon probing. The developmental anomaly 
on 47 was provisionally diagnosed as DE. Intra oral 
periapical radiograph (IOPAR) of 47 (Fig 2) revealed 
the presence of an extra cusp which contained pulpal 
extension within dentinal and enamel covering, thus 
confirming the provisional diagnosis. A treatment plan 
was formulated to seal the fissures and pits of 47 using 
pit and fissure sealant (Fig 3) along with attending other 
treatment needs of the patient.

Fig 1, a: Dens Evaginatus involving 47, b: Right lateral 
occlusion

Fig 2: IOPAR of 47

Fig 3: Post sealant application wrt 47.

DISCUSSION

DE is the variation of tooth morphology that is 
occasionally seen clinically.7 The prevalence rate varies 

depending on the affected population, dental arch and 
tooth type. It is usually a bilateral presentation with 
female predilection.2,7 Though DE occurs in both primary 
and permanent dentition, more frequently it’s seen in 
the later. It can affect both anterior (referred as Talon 
cusps of the incisors) and posterior teeth.2 Most common 
association of DE is with the premolars.8,9 Literature also 
reports cases of DE on maxillary molars.7,10 However, 
till date no reports are present describing DE on a 
mandibular molar and thus this case is unique and first 
of its kind.

Schulge (1987) has mentioned five types of DE for 
posterior teeth based on the location of the tubercle.11 The 
present case is 5th type which is described as a tubercle 
arising from the occlusal surface obliterating the central 
groove. Also, based on Lau’s classification on the basis 
of anatomical shapes of the tubercle, the present case can 
be categorized as of grooved/ ridged DE.6 

The differential diagnosis for DE includes cusp 
of Carabelli. The cusp of Carabelli has been reported 
commonly in white population and is seen on the 
palatal aspect of the mesiolingual cusp of maxillary 
first molars. The presence of pulp within the cusp like 
tubercle of the former also has great diagnostic value, 
as the later doesn’t contain pulp. Larger than the normal 
mesiodistal diameter is another additional distinguishing 
characteristic of cusp of Carabelli, whereas except for 
the tubercle crown of the tooth with DE has a normal 
anatomy. However, abnormal root patterns are very 
often linked with DE involved teeth.2 The radiographic 
findings of our case revealed the presence of pulpal 
tissue within the tubercle and the presence of single root 
while the ususal tendency for the mandibular second 
molars is to have two roots.12 

Caries has historically not been a factor for 
consideration regarding pulpal involvement for this 
entity. Due to the extension of the DE tubercle above 
the occlusal surface resultant malocclusion is a clinical 
concern. The abnormal wear or fracture of the tubercle 
due to occlusal trauma may even lead to pulpal exposure.2 
However, in the present case, no malocclusion was seen, 
but the fissures surrounding the tubercle were discolored. 
Thus no occlusal adjustments were done, only preventive 
treatment was offered by sealing the discolored fissures 
using pit and fissure sealant. 
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As it would be appropriate to observe the eruption 
of the affected teeth regularly to closely monitor the 
likely complications in terms of traumatic occlusion 
and pulp exposure,5 the present case is also kept under 
regular follow up.  

CONCLUSION

DE is a congenital developmental anomaly of the 
tooth. The structural anomaly itself does no harm to the 
patient. But because of its occurrence on the occlusal 
surface, it can be easily fractured due to occlusal forces, 
leading to pulpitis or pulpal necrosis. Thus with an eye 
to the future, the patient with this anomaly needs to be 
followed up and best treatment modalities available 
should be implemented when indicated. 
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ABSTRACT

Aim: To assess the knowledge and perception of patients about the relative ionizing radiation exposure and 
its effects in a tertiary hospital.

Material and method: A total of 171 subjects were selected from patients who have undergone Computed 
Tomography and X ray. The self-administered survey comprised of fifteen questions that were divided 
in two sets with a five point scoring scale. The first set of questions was based on patients’ knowledge 
and perception on physician practices and the second set of questions was based on the knowledge and 
perception of patients on radiological examinations. The data were statistically analyzed using descriptive 
statistics where mean, standard deviation, and range was used to report the data. 

Results: Among 171 study participants 61.99 % had an X-ray done and 38.01% had a CT-scan done The 
respondents who attended university/college show that they have greater awareness than respondents 
from the latter (35.6%) as compared to the participant who pursued their education in college but didn’t 
enter university. The patients who finished primary and secondary school showed to have lesser awareness 
comparatively. The result indicates that those patients who had passed university/college had better 
awareness (39.1%) than the rest. 

Conclusion: The overall knowledge and perception of radiation and its effect happens to be moderate based 
on the results. However, it is best if the patients are highly aware about radiation, dose, its risks, protection 
and justification, considering its hazard as a carcinogenic entity. 

Keywords: Radiation, awareness, patients, radiological examination. 

INTRODUCTION 

Radiation has always been existent around us and 
our surroundings. However, mankind was not directly 
conscious of its existence until the end of the 19th 
century. Since the beginning of medical imaging with 
the first medical use of x-rays in 1896, the field of 
diagnostic imaging has come a long way and is one of the 
fastest growing areas of medical technology.[1] Ionizing 
radiation in medical imaging is a vital and powerful 
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diagnostic tool that is constantly being used in medicine. 
Several studies have revealed that many doctors have 
reported in order to complete their diagnosis they always 
sent their patients for a radiologic examination. Even 
though all medical interventions have potential benefits, 
its potential risks cannot be ignored. [2] It is estimated 
that 2.0% of all the cancers may now be attributed 
to radiation from examinations due to CT scanning. 
Therefore, before undertaking any type of radiological 
examination, it is vital that the patients should recognize 
and apprehend the potential risks of radiation and its 
benefits towards them.

Furthermore, studies also show that health care 
practitioners are not familiar with the hazards related to 
radiation use. The doctors who prescribe various scans 
are unaware of the doses involved in various scans and 
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often do not educate the patients on the possible risks 
that could arise out of these scans. However, many of 
the health care practitioners who may be aware of risks 
caused by radiation and its dose, struggle to acknowledge  
the concerns and questions of the patients as they may 
not be able to grasp any of the dose terminologies.[3]The 
study among patients in South India is imperative owing 
to the fact that not many studies have been reported 
among the South Indian population in specific and that 
many patients are deemed ignorant when it comes to the 
after-effects of radiation.  

Radiation, considering its importance as a 
carcinogenic entity should therefore, be taken seriously 
and knowledge about it considered a top requisite for not 
only the patients but the general public too. The purpose 
of this study was to assess the knowledge and perception 
of patients about the relative ionizing radiation exposure 
and its effects in a tertiary hospital. 

METHODOLOGY

We performed a cross sectional study on patients 
who were 18 – 55 years of age by administering a close-
ended survey questionnaire. The Institutional Ethics 
Committee at Kasturba Hospital approved the study 
protocol. 

The study was conducted from April 2018 to July 
2018 in a tertiary hospital. We excluded patients who 
were unconscious or cognitive and those who weren’t 
willing to sign informed consent thereby not willing 
to participate. The questionnaire was in English and 
Kannada, and those patients who spoke other languages 
were encouraged to take part if they understood the latter 
two and could answer the questions at ease.  

The questionnaires were administered to the patients 
individually and were recommended to answer the 
questions to the best of their abilities.  The patient’s age, 
gender, educational status and whether they lived in rural 
or urban areas was also collected so as to analyze the 
demographic data using descriptive statistical analysis.

All the significant data was obtained and collected by 
interviewing the patients with self-prepared, structured 
questionnaires. One hundred seventy one samples 
were selected by convenience sampling technique. The 
survey comprised of fifteen questions that were divided 
in two sets with a five point scoring scale. The first set 

of questions was based on patients’ knowledge and 
perception on physician practices and the second set of 
questions was based on the knowledge and perception of 
patients on radiological examinations.

 Once all the data was collected, the results were 
then ascertained based on evaluation of the received 
questionnaire sheets and the scores obtained per 
individual. The scoring was assessed as follows: 

The tool consists of fifteen items divided into two 
sets, six items in first set and nine items in the second set. 

For the first set of questions: 

6 x 5 = 30 - Have greater knowledge and perception 
on radiology and its effects on physician practices.

6 x 1 = 6 - Have lesser knowledge and perception on 
radiology and its effects on physician practices. 

For the second set of questions: 

9 x 5 = 40 - Have greater knowledge and perception 
on radiology and its effects on radiological examinations. 

9 x 1 = 9 - Have lesser knowledge and perception on 
radiology and its effects on radiological examinations. 

The scores for any individual would come down 
between 6 and 30 for the first set of questions.  If the 
score happens to be between 6 and 12 it would mean 
poor awareness, a score of anywhere between 13 and 23 
would mean moderate awareness and a score between 24 
and 30 would be suggestive of high awareness. 

The scores for any individual would come down 
between 9 and 40 for the second set of questions. If the 
score happens to be between 9 and 22 it would mean 
poor awareness, a score of anywhere between 23 and 35 
would mean moderate awareness and a score between 36 
and 45 would be suggestive of high awareness. 

RESULTS

A study of 171 questionnaires was distributed 
among patients. The statistical analysis was carried out 
using SPSS version 16.0. Among 171 study participants 
61.99 % had an X-ray done and 38.01% had a CT-scan 
done (Figure 1). The education status of the participants 
is given in figure 2.
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Figure 1: Pie chart showing distribution of participants based 
on the type of examination.  

Figure 2: Educational status of the participants.

The awareness of radiological examinations of 
patients and their educational status in table 1. The 
respondents who attended university/college show that 
they have greater awareness than respondents from the 

latter (35.6%) as compared to the participant who pursued 
their education in college but didn’t enter university. 
The patients who finished primary and secondary school 
showed to have lesser awareness comparatively.

Table 1: Awareness on radiological examinations 
based on educational status

Education 
Moderate awareness

Awareness

High 
awareness

Total

University /
college 12.9% 22.8% 35.6%

Intermediate 
between 
university and 
college

23.4% 10.5% 33.9%

Secondary 
school

7.6% 6.4% 14.0%

primary school

8.8% 7.6% 16.4%

Total
52.6% 47.4% 100.0%

The awareness of patients on physician practices 
based on their educational status is shown in table 2. 
The result indicates that those patients who had passed 
university/college had better awareness (39.1%) than 
the rest. This in turn was followed by patients who had 
passed college but didn’t attend university (33.9%). It is 
important to note that respondents who attended primary 
school had poor awareness (4.1%) compared to the rest. 

Table 2: Awareness on physician practices based on educational status

Education 
Low 

Awareness 

Moderate High Total

University 
3.5% 22.8% 9.4% 39.1%

Intermediate 
between university 
and college 2.3% 19.9% 11.7% 33.9%

Secondary school
2.3% 7.0% 4.7% 14.0%

primary school
4.1% 7.0% 5.3% 16.4%

Total
12.3% 56.7% 31.0% 100.0%
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DISCUSSION

The overall awareness level of the patients was found 
to be moderate based on both the domains which had 
a percentage of 56.7 that was acquired from physician 
practices and 52.6 from radiological examinations 
respectively. High awareness on both the domains were 
comparatively lesser in both the sets of questions with a 
percentage of 31 on physician practices and 47.3 which 
was obtained from radiological examinations. 

Most of the literatures depict that patients from 
other parts of the world have low or very poor awareness 
about radiation and its effects. A study done by Brigitte 
M. Baumann et al[4] to determine the perception 
and understanding on radiation and its exposure 
in CT revealed that the patients had an insufficient 
understanding of the associated radiation exposure and 
underestimated the risks of cancer that could be caused 
by radiation.

Another study done by Michelle L. Ricketts[5] 
brought to light the poor state of awareness where not 
only patients, but a number of physicians were uncertain 
about the radiation that was associated with a number of 
interventional procedures. The medical students had very 
basic knowledge on the pertinent amount of radiation 
used for radiographic studies. Thus, consequential 
gaps in knowledge on risks and hazards of radiation 
amidst patients who were ascribed for any radiological 
examination were inevitable. This highlighted the need 
for better teaching programs to be incorporated in 
addition to the existing curriculum. Our study however 
shows that patients in India are more knowledgeable in 
this aspect. 

A study conducted by Christopher lee et al[6to 
ascertain the understanding levels on radiation dose from 
CT among patients, emergency department physicians 
and radiologists also determined a drastic drop in patient 
awareness. The study determined that patients were not 
informed enough about the dose of radiation, its hazards 
and the advantages when asked to get a CT scan. Doctors 
could not give accurate estimations of doses in CT 
despite their level of experience. This study contradicted 
to the results obtained within our study where most of 
the patients accepted the fact that referring doctors did 
explain about the importance of radiological examination 
with a percentage of 59. Moreover, most of the patients 
also admitted that the doctors did explain to them about 

the benefits (59%) and risks (50.3%) associated with the 
radiological examination that was referred to them. 

A significant relationship can also be observed 
between demographic data that includes level of 
education with radiation awareness. A greater education 
level indirectly implies a substantial amount of 
familiarity and understanding of radiation. Ali Dehghani 
et al[7] study insinuated that higher educational level 
peoples’ awareness was significantly higher than lower 
educational level. The results attained in our study were 
analogous where education level of the patients ranging 
from patients who have passed university or college 
having a moderate awareness of 22.81% on physician 
practices and 22.81% of moderate awareness on 
radiological examinations. Whereas those patients who 
just passed the primary level had a moderate awareness of 
7.02% on physician practices and 7.60% on radiological 
examinations. This indicated that patients with a higher 
education level had a greater awareness compared to 
those with a lower educational level.

However, considering that patients in the higher 
education groups have a good knowledge and perception 
on the amount of radiation associated with the 
particular radiological procedure, Doctors and medical 
professionals should not make assumptions that patients 
will be aware about their medical examinations due to 
their educational or social status. As it was formerly 
proposed by Freudenberg and Beyer et al[8], it is vital 
that any medical professional should make an effort and 
approach to educate every patient they consult each time. 

Justification happens to be an integral part of 
educating patients, as any practice involving radiation 
exposure should be justifiable in order that it yields more 
benefit to the society than harm. This however happens 
to be in question as responses pertaining to this aspect 
happens to be mixed. Ho Kwan Sin et al[9] mentions that 
there is gross discrepancy between the actual practice 
and the expectations of patients. This was because 
most of the respondents expected to be told the reason 
for the associated risks of the radiological procedure 
they would be undergoing and the amount of radiation 
associated. In contrast to the present study conducted, 
from the frequency of responses of 1-5, 1 having the 
least responses and 5 having the most, most of patients 
(25.1%) admitted that their doctors did explain to them 
the relevance of radiological examinations prescribed 
to diagnosis of patient specific condition. When it came 
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to patients being explained about amount of radiation 
associated,  from a frequency of responses  of 1-5, 
most of the patients (25.1%) admitted that their doctors 
always, and a fair number of patients (24.6%) accepted 
that they have been informed about the radiation dose 
associated with the radiological procedure they have 
been prescribed. Few patients (26.3%) responded that 
their physicians never gave them information about the 
relative radiation dose associated. Anxiety of the patient 
is normally the driving force behind such coercion of 
their physician. Proper instruction and education of the 
patient will help in removing anxiety and apprehension 
within the patient (10). 

A significant relationship was observed between 2 
questions in the separate sets. Under the set of questions 
regarding patients’ knowledge and perception of physician 
practices, when asked whether the doctors explained 
about the importance of the radiological examinations, 
most of the patients agreed that their physicians had 
explained about the procedure importance. Whereas, in 
the second set of questions where the patient was asked 
whether they understood their doctors explanation about 
radiation most of the patients agreed that they did in turn 
understand whatever their doctors explained to them.

Our study does not agree with most of the studies 
done worldwide in terms of the awareness of radiation, 
its effects and other related aspects. Our findings were 
much higher than those obtained in retrospective 
cohorts. Patients in the South Indian population are well 
aware of the associated risks of radiation and its effects 
and its benefits. Majority of them exhibited a moderate 
awareness from both the sets of questions that were 
given to them. A percentage of 56.7% was obtained 
from awareness on physician practices and 52.6% was 
acquired from awareness of patients on radiological 
examinations. From patients that were studied, poor 
awareness was noted only among 12.3% of them. This 
is contradicting to studies reported worldwide where 
patients had poor knowledge and perception on radiation 
and its effects. However, high awareness is desired 
considering the importance of radiation as a carcinogen 
rather than just moderate awareness. It is noteworthy that 
a low awareness should not be mistaken as indicating 
a complete lack of information regarding any aspect of 
radiation. 

LIMITATIONS OF THE STUDY

The sample size was limited and the study was time 
bound.  The sample population also represented highly 
educated patients and may not have been representative 
of the target population therefore having high baseline 
awareness on radiation. 

RECOMMENDATIONS

There is very sporadic study reported among the 
patients in South India and therefore there is scope for a 
much elaborate study, throughout the country as a whole. 

CONCLUSION

The overall knowledge and perception of radiation 
and its effect happens to be moderate based on the results. 
More frequent courses and updates on these topics 
are recommended in order to keep up with the latest 
advancements in dose reduction and other protective 
measures, thereby paving the way for better patient care 
ultimately.
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ABSTRACT

Healthcare Associated Infection (HAI) prevention and control continues to be a point of concern in terms of 
safety for both patients and healthcare professionals in the health care field. The true burden of HAI remains 
unknown, particularly in developing countries. The objective of the review is to provide an overview of 
HAI burden in Indian hospitals based on the evidences available in the published scientific literature. It 
also recognizes the inconsistency in the method of surveillance of HAI. A comprehensive search was made 
on PubMed - Medline, CINAHL, Proquest and Ind Med databases between 2010 and 2017 reporting the 
prevalence of HAI in India. A total of 47 studies are included in the literature review. Compared to the 
developed countries the HAI rates in Indian hospitals appears to be high. This could be adding to significantly 
increased burden on the health system by augmented morbidity and mortality. However, considering the 
diverse Indian population, further data would be required to assess meticulously the occurrence of various 
HAIs within different types of hospital settings throughout India.
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INTRODUCTION

Healthcare Associated Infections (HAIs) is a 
major burden and safety issue for patients inflowing in 
hospitals of the developing countries. It is considered 
as one among the leading complication of modern 
medical therapy supplemented with the advancing age 
of population, complexity of patients disease conditions, 
increased use of invasive devices and inappropriate 
usage of antimicrobials in treatment regimen 1. 

On any given day, about one in 25 hospitalized 
patients has at least one HAI2. In the healthcare the 

most essential HAIs are those related to use of invasive 
devices: catheter associated urinary tract infection 
(CAUTI), catheter related blood stream infection 
(CRBSI), ventilator associated pneumonia (VAP) and 
surgical site infection (SSI).

The HAIs burden is huge in developed countries, 
where it affects, 5 -15% of patients in regular wards 
and 50% or more of patients in ICUs. World Health 
Organization estimates the Global HAI prevalence 
between 7 to 12%. The magnitude of the problem in 
developing countries like India, remains undervalued 
or even unidentified largely because of complex 
surveillance activities.  

Some developed countries have established 
surveillance systems. But, in majority of the developing 
countries it is not the reality because of poor health-care 
system which are further aggravated by already prevalent 
economic problems, inadequate resources/ supply of 
equipment’s, understaffing with inadequate infection 
control practices/policies/guidelines, overcrowding, 
underreporting and lack of trained professionals. From 
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the past many years, it has been acknowledged that 
HAIs are partially preventable and healthcare can be 
much safer1.  

Despite HAIs being widely conveyed as the most 
commonly found complication, there are not adequate 
evidences of accurate estimate of HAIs in India. The 
purpose of this review is to explore the burden of HAIs 
in Indian hospitals by defining the incidence/prevalence 
of HAIs, as presented in the peer-reviewed scientific 
literature. 

OBJECTIVE

To provide an overview of the burden of HAI in 
Indian hospitals based on the evidences available in the 
peer-reviewed scientific literature. 

METHOD

Search Strategy and Selection Criteria: 

The systematic literature search was made in 
electronic databases like, MED LINE (Pub Med), 
CINHAL (Cumulative Index to Nursing and Allied 
Health Literature), Proquest, Ind Med for published 
original research articles published between 1st January 
2010 and 31st December 2017. 

The search terms used to identify articles from 
MEDLINE and CINAHL, are “epidemiology” OR 
“prevalence” OR “Surveillance” OR “incidence” 
OR “Frequency” OR “Rate” OR “Percentage” OR 
“Proportion” OR “Extent” OR “Statistics” OR “Number” 
in combination with “cross infection” OR  “Healthcare 
associated infection” OR “infection” OR “Nosocomial 
infection”  OR “HAI”. 

To limit the publications from Indian hospitals, 
the search term used are “hospitals” OR Hospital OR 
“delivery of health care” OR “Health care” was used 
with South Asia OR “India” OR “North India” OR 
“South India” OR “West India” OR “East India”. These 
Mesh terms were applied using an all text search. 

Eligibility criteria:

Inclusion criteria 

Cross sectional, cohort, case control, observational, 
randomised controlled trial, case reports published in 
peer-reviewed English-language journals 

Only studies undertaken in Indian hospital(s) 

If a study is international and multi-centred, then 
data from the Indian hospitals are included. 

Exclusion criteria:

Grey literatures 

Non-peer reviewed literatures

Conference abstracts or policy statements

RESULTS

Selection of literatures:

On preliminary search total 1950 articles were 
identified. After duplicate articles were removed and 
title screening was done for 1938 articles. Total 264 
abstracts were reviewed and among which 54 articles 
were considered appropriate for the full text review. 
Among them, 47 articles are included in the review as 
they met the eligibility criteria.

General study characteristics: 

Overall, all the studies were hospital based and 
were primarily prevalence/ incidence surveys, which 
were carried out in specific areas like medical / surgical 
wards or ICUs or to particular population as well as for 
particular procedures. 

There were 3 multicenter study, giving the 
cumulative infection rate. Majority of the studies were 
done at single tertiary care hospitals. Six of the study 
were retrospective study. Data collection period of the 
studies varied from 6 months to 6 years. Majority of the 
studies used US CDC/ NHSN surveillance definition 
of HAI and 4 studies have used, Clinical pulmonary 
infection score (CPIS) for diagnosing VAP. 

Uniformity in reporting of infection rates were not 
maintained. Majority of studies have reported HAIs 
mainly as infections per 100 patients. Some studies 
reported specific infection per 100 patients, whereas 
device associated infection have reported rate of 
infection per 1000 device days.  

HAI prevalence/ Crude infection rates: 

There are considerable variation in infection rates in 
studies done at different centers across the country. The 
prevalence of HAI varied based on the study setting, the 
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type of hospital, location of surveillance (ICU or general 
ward), the type of patient/ population and the definition of 
HAI and its surveillance techniques. Hospital-wide HAI 
prevalence in the present review varied between 3.76% 
and 50.2%3,4. Overall HAI rates were not described in 
many studies. However the prevalence or incidence 
based on the type of HAI is explained. The reason for 
the greater infection rate may be the higher number of 
visitors, length of ICU stay, improper antimicrobial 
therapy, device usage, lack of knowledge, improper 
monitoring and structure of the hospital5.

 Nevertheless crude infection rate may not be 
demonstrative of the overall burden of the HAIs because 
they don’t consider the risk factors in patients to develop 
infection or risks associated with exposure to medical 
therapy. At the same time the differences in literature 
findings are not certainly related to superior quality 
care, as there are many other factors may be responsible 
including differences in criteria’s used for patient 
selection, mixing of the patients, type of ICUs, length 
of stay in hospital, extent of device utilization, resources 
available and criteria for discharge6. 

Catheter Associated Urinary Tract Infections 
(CAUTI): 

Prevalence of CAUTI was reported by 21 studies. 
Prevalence of CAUTI ranged from 0.6 per 1000 device 
days to 42 (53.43%) 9,13. 

CAUTI is a serious cause of morbidity and mortality 
in ICU patients. Duration of indwelling catheters in place 
is strongly associated with the risk of acquiring infection 
i.e., the longer the duration of catheter is in place, higher 
is the incidence of CAUTI. The daily rate of acquiring 
bacteriuria is approximately 3 to 10%14. There was a 
co-relation between duration of catheterization and 
increased incidence of CAUTI. The incidence of CAUTI 
was found 6.54% with more than 8 catheter days, 75% 
incidence with 15-21 catheter days almost 100% with 
>22 catheter days15. 

Catheter related blood stream infection (CRBSI): 

Central line insertion, is a prevailing invasive 
procedure performed in critical care areas and are 
linked with local colonization of infectious organisms 
ultimately leading to bacteremia and sepsis. The more 
frequently reported reason for CLABSI is the use of 
central venous catheters among critically ill patients. 
In the present review CRBSI and BSI related data 
were reported in 22 studies. The infection rate ranged 
from 0.45% in Primary BSI - 47.6%, Secondary BSI - 
52.3%. A number of reasons for CRBSI include type 
of patient setting, insertion technique, catheter lumens, 
cannulation site, duration of catheterization, frequency 
of manipulation, type of antiseptic solution used, 
experience and skill of the person handling, antibiotic 
use and immune status of the patient18.  CLABSI rates 
in ICUs of developing countries like India are 3-5 times 
greater than the developed world19.

Table 1: Rate of CAUTI & CRBSI

Author Location Infection Rate 

CAUTI

Sarita Yadav et al16 Haryana 8.73/1000 device days

Devendra K. et al15 Gwalior 13.14/ 1000 catheter days

Indranil Bagchi et al14 Nagpur, Maharashtra 29.09%

Namita Jaggi et al17 NR 7.93 %

CRBSI

Purva Mathur et al9 New Delhi. 
Primary BSI - 47.6%
Secondary BSI - 52.3%

Namita Jaggi et al17 Multi center 
6.4/1000 CL-days (baseline) & 
3.9/1000 CL-days (second year)



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        151      

Deepti et al7 New Delhi  / 1000 CVC days

Ramanathan et al18 NR 8.75 /1000 catheter days

K Chopdekar et al11 Mumbai 9.26/1000 catheter days 

S.B.Misra et al19 Northern India 17.04/1000 catheter-days

Surgical-site infections (SSIs):

The rate of SSI also varies more widely based 
on the types of surgical procedures, circumstances at 
which procedure was performed, suggesting it to be an 
important determinant. In the present review SSI rate 
varied from 1.6% to 17.8%2,10.

SSIs were identified as the most common HAI 
(23.94%), followed by hospital-acquired pneumonia 
(18.31%), UTI (16.9%), CRBSI (16.9%), VAP (9.85%), 
septicemia (8.45%). These infections were reported 
highest in surgical ICU (25%), followed by medical 
ICU (20%) and burns ward (20%)3.  Wound infections 
(44.44%) were the most frequent HAI found, followed 
by urinary tract infections (31.31%) and respiratory tract 
infections (9%) with the more bacterial load in burn ward 
(51.51%). There is a need for antimicrobial stewardship 
in preventing in HAI8. 

Ventilator Associated Infection (VAP):

Literature review, revealed VAP, ranged from 4.12 
per 1000 ventilator-days to 72.56% per 1000 device 
days19,4. Among the common infections reported VAP 
(81%) is the most common infection, followed by CA-
UTI (17.2%) and CR-BSI (1.7%)4.   This was comparable 
with a study where VAP (50%) followed by CRBSI 
(27.77%), and CAUTI (22.22%) was seen. The chance 
of acquiring VAP is reported as 3% per day during the 
first week, 2% per day during the second week and 1% 
per day in the ensuing weeks of mechanical ventilation4.

Mortality and morbidity analysis:

Often HAIs are related with substantial mortality 
and morbidities. The likelihoods of acquiring an HAI 
were 3.11, 3.85 and 5.24 times more when the duration 
of hospital stay exceeded 15, 22-30 or more than 30 days 
respectively3.  The maximum number of deaths was due 
to BSI contributing to case fatality rate (27.22%) and 
proportional mortality rate (60.12 %)11.  

Cont... Table 1: Rate of CAUTI & CRBSI

HAI contributed to death in 42 (24.1%) patients 
as compared to 28 patients (16.2%), without acquiring 
HAIs4.  The crude mortality rate was 34.5% in trauma 
patients having BSI. Among these, 40 (36%) episodes 
were primary BSIs and 72 (64%) were secondary BSIs. 
Among them 75% patients, died because of septicemia9. 
Mortality among VAP patients was found to be 50%40.  
The attributable mortality of CRBSI are at the range of 
10% - 25%. It mandates for regular surveillance being 
done at the critical care areas11. 

Unfortunately, very limited mortality and morbidity 
related data of HAI are existing from Indian hospitals. 
Sustained surveillance of HAI is essential to guide 
appropriate therapy to overcome the threat of infections. 
It is imperative that all health care professionals must 
take key role in controlling and preventing HAI. 

DISCUSSION

HAIs are seen worldwide but are less studied and 
are given less emphasis in developing countries. Patients 
in hospitals especially, critically ill patients in ICUs, 
are at greater risk of developing HAI. It is difficult to 
ignore the burden posed by HAIs on patients’ safety in 
terms of sufferings, pain, antibiotic resistance, delayed 
recovery, prolonged hospital stay, increased number of 
re-admission, mortality, morbidity and excess healthcare 
costs. 

This review has highlighted a myriad of different 
HAIs in Indian healthcare. In many instances, the data 
shown in the literature was limited. Hence, making 
comparisons or extrapolation of data was not possible. 

The review revealed an extremely fragmented 
information on the burden of HAI in India. With less 
number of studies, varying way of presenting infection 
rates and lack of existing national surveillance systems, 
makes it difficult to estimate the burden of HAI in the 
country. Furthermore majority of these studies were 
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done at single hospital which cannot be considered 
representative of HAI in the country. In particular 
majority of these studies were conducted in private or 
corporate hospitals, which represent a specific type of 
setting and not the broad range of healthcare settings in 
India. Hence it is difficult to reflect the actual scenario.

The threat posed by HAI and its associated 
complications within healthcare settings and to the 
community is alarming. If, the reporting of HAIs from 
hospitals in India are made mandatory, it would help 
to tackle the problem and take any corrective action. 
Ultimately this brings the quality and enable patient 
empowerment in Indian health care.

Quite a lot of studies have shown that routine 
surveillance of HAI can reduce the burden of HAI. 
However, in developing countries, due to lack of formal 
surveillance the rate of HAI is high. Surveillance of 
HAI is an imperative prerequisite for quality care and 
prevention of infections. 

CONCLUSION

Healthcare today is becoming more and more 
complex with emerging challenges and the changing 
healthcare environment. The change in trend of bacterial 
infection and their antimicrobial susceptibility patterns 
strongly indicate toward a need for implementing robust 
infection control policies and active surveillance. Health 
professional must focus on practices known to reduce 
the HAI. Researches must be invested towards finding 
innovative solutions to combat challenges, such as 
antimicrobial resistance, the increasing burden of HAIs, 
and the refinement of existing intervention bundles to be 
the safest and most cost-effective way. 
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ABSTRACT

Purpose-The aim of this paper is to identify the factors of women empowerment and to know how STEP 
policy contributes in women empowerment.

Methodology/Staistical Analysis -. Regression analysis is used for this research paper 

and the research use four independent variable(economic participation, economic opportunity, cultural 
and social issue, future status quo)  and one dependent variable ( Women empowerment ) is to analyze  
whether the STEP policy is beneficial for women empowerment or not.

Findings-The findings of the study shows that there is a positive and significant relationship among the 
independent variable(economic participation, economic opportunity, cultural and social issue, future status 
quo) and dependent variable (Women empowerment).

Practical implication- To aware the government regarding proper implementation of STEP policy and 
aware to people  regarding STEP policy.

Research limitations- Respondents level was not up to the mark they find it hard to respond to the 
questionnaire. The busy schedule of the respondents was a major limitation for the study. 

Keywords- Women Empowerment, Government Policies, STEP scheme, Economic Participation, Economic 
Opportunity, Cultural and Social issue, Future Status Quo.
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INTRODUCTION

“There is no chance for welfare of the world unless 
the condition of women is enhanced .it is not possible 

for a bird to fly on only one wing”   
Swami Vivekanand

International Women’s Day was celebrated on 8th 
March.  This year  the UN COMMISSION theme was 

“ Time is now:  rural and urban activists transforming 
women’s lives” Women empowerment as a approach 
was discussed at the  UNITED NATION’S  third world 
war  meeting  on female in Nairobi in 1985 which defined  
it as “ A reallocation of social and economic  freedom 
and control of resources in favor of women’’. Women 
empowerment has now become an international issue 
and gender inequality is the problem against women 
.The Government of India announced 2001 as the year 
of Women’s Empowerment “swashakti”. Narendra Modi 
had mentioned the importance of Women Empowerment 
as “Economic power is very important for women 
empowerment they must participate in economic 
development and I have seen that women are very 
good at adapting latest technology, we should link 
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women and technology up gradation” As this study 
is based on women empowerment  through  government 
policy   and  its effectiveness  this research paper 
considering one central government policy that is STEP .

Support to Training and Employment Program 
for women (STEP) Ministry of Women and Child 
Development of India: The Program is a 100% Central 
Sector program is under implementation since 1986-
87. Government of India has set an enthusiastic target 
of training 500 million individuals by 2022 which 
translates to training 42 million a year for this objective. 
India’s vocational training infrastructure needs to be 
widened to meet the diverse and many skill requirements 
of the Industry. There has been recent concern about the 
decrease in women’s workforce participation in India. 
Concurrently, women have become more inspirational 
and are ready to participate equally to the economy 
.It is a program designed for skill training of women 
which has been remake during Eleventh plan based on 
evaluation results and integrated with Swayamsiddha 
to ensure adequate expenditure for countrywide 
implementation. The Rashtriya MahilaKosh has been 
integrated with STEP and Swayamsiddha for credit 
linkages. STEP Program has been introduced to address 
occupational inspiration of poor women who do not 
have the opportunity of formal proficiency training. 
This program concentrate on proficiency Development 
for self or wage employment because proficiency and 
knowledge are the active force of economic growth and 
social development of a country2.

The objectives of this scheme are as below:

• To develop skills that provide Employment to 
women. 

• To develop expertise and proficiency that 
capacitate women to become entrepreneurs.

• To upgrade the proficiency of poor and 
marginalized women. 

• To provide employment to them on a continuous 
basis.

Beneficiaries :   All women candidates who are in 
the age group of 16 and above are eligible.

Benefits: Under this program assistance 
is given to the following sector i.e 
Farming,Horticulture, Food Processing, Handloom, 

Tailoring,Stitching,Embroidery,Zari,etc Handicraft, 
Computer &IT Implemented Services along with soft 
skill English, Gemsand Jewelry, Travel, Tourism and 
Hospitality1. For Conveying Skill related to employability 
and entrepreneurship, Provision for Support Services 
(Health, Childcare, Education, and Sanitationetc.), 
access to Credit and Imparting Nutrition Education.
According to  WOMEN AND CHILD DEVELOPMENT 
UTTAR PRADESH annual report (2017-18) department 
has released fund for STEP programRs.156.31 lakhs and 
beneficiaries covered are 2850 in UP till March 20173.

OBJECTIVE OF STUDY

1. To evaluate the significant relationship between 
STEP program and economic status of women.

2. To examine the relative effect of each 
independent variables on STEP program

Hypothesis of the study: 

1. There is no significance relation between STEP 
policy and economic status of women.

2. There is no significance between empowerment 
program and social status of women.

THEORITICAL FRAMEWORK MODEL

Research methodology: This study is conducted in 
NGOs which are located in Kanpur area of UP. The data 
was collected in month of March. Women needs to be 
empowered by which country will be developed.

Sampling: The sampling techniques used for this 
study is purposive sampling.

Nature of variable: variables have direct impact 
on women empowerment. Respondents have given their 
response in five point Likert scale ranging  from strongly 
disagree to strongly agree.

Collection of Data: 210 questionnaire was 
distributed and we got back only 200 filled questionnaire 
from the respondents.

REVIEW OF LITERATURE

Women empowerment :

The women  empowerment is defined as ‘‘the 
method , and the result  of the method, by which women 
acquired  larger control over material and psychological  
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resources, and challenge the culture of society and 
the gender-based differences against women in all the 
institutions and structures of society’ 4.The circumstances 
and consequences of preferences are reflections on the 
appraisal of women’s empowerment. It reveals  that 
the most probable indicators for empowerment of 
women are: family size and  structure, married benefits , 
financial independency ,freedom of mobility and lifelong 
expertise of employment participation in the modern.5 
she sees empowerment as relative to one’s own previous 
competencies. She identifies empowerment of women 
in 3 spheres the individual empowerment, collective 
or group empowerment and empowerment in close 
relationship 6 It is  concluded  that women empowerment  
is process oriented, holistic  in nature and it deals with 
strategic rather than practical gender interest7. 

Economic opportunity:

 Women empowerment has positive relationship to 
women’s career choice and having a bank account which 
provides monetary security to women as they feel a lot 
authoritative and can contribute economically to their 
families8 The researcher identifies that the  economic 
opportunity and economic participation has directly 
related to the  increase in women income and promote 
her status in the society(women empowerment)9  The 
poverty and lack of opportunity  increases the difference  
between men and women. So economic opportunity 
is positively related to the women empowerment and 
women status in society.10

3. Economic Participation

The labor force participation of the women is the 
strongest factor than education and household decision 
making. These have a positive impact on Women 
Empowerment in South East Asian countries11. The 
women contribution  in economic activities is inversely 
related with marriage status, primary education, number 
of kids and female head of households in Pakistan 12. 

The Women’s wage rate and education are positively 
related with labor force participation rate. The labor 
force participation rate is inversely related with marriage 
status, the number of kids and age in Kuwait 13   

4.  Cultural and Social issues

The culture of the respondent is measured through 
respondent’s education and level of exposure of women 
to media are two important positive granting indicators 

in every region in India increasing women empowerment 
level with respect to independent decision making role14.
The research has been found that Women’s ages and 
education level have raised the two highly important 
indicators for crushing domestic Violence 15.The 
research shows that women are not getting permission  
to participate  in politics and decision making that can 
positively affect their life and family in Nigeria16. 

5. Future status quo

India’s national income would increase by 27 % if 
the participation of women is equal to the level of men17.  
The country economic growth is positively effected 
by  women working age in formal employment 18. The 
research says that there is a positive correlation between 
women empowerment and GDP19. 

RESULTS

Multiple regression analysis is used for this research 
and this method will explain the relationship between 
dependent (women empowerment) and independent 
variable (economic  participation, economic opportunity) 
R Square value used to regulate the variation on 
dependent variable towards the independent variable.

Table No. 1: Reliability Statistics

 (Common attributes of women empowerment)

INDICATORS CRONBACH’SALPHA

Economic participation 0.761

Economic opportunity 0.620

Cultural and social issue 0.710

Future status quo 0.763

Women empowerment 0.739

INTERPRETATION:  The cronbach’s alpha was 
executed here for statistical evaluation  of reliability of 
the responses. Table (NO 1.) is showing the information
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TABLE NO.2:  MODEL SUMMARY

Model R R 
Square

Adjusted R 
Square

Std. Error of 
the Estimate

Change Statistics

R Square 
Change F Change df1 df2 Sig. F 

Change

1 .867a .751 .746 .55792 .751 147.221 4 195 .000

a. Predictors: (Constant), FSQ, EO, EP, CS

b. Dependent Variable: WE

TABLE NO 3: ANOVA       

 

Model 
Sum of 
Squares df Mean Square F Sig. 

1 Regression 183.302 4 45.826 147.221 .000a 

Residual 60.698 195 .311   

Total 244.000 199 
   

 

This model summary shows  the value of R for the 
model that has been derived for the data, R has the value 
of 0.867 % indicators  have been added are (Economic 
participation ,Economic opportunity Cultural and social 
issue Future status quo) between outcome (Women 
empowerment) therefore R value = 0.867% is good 
model fit. As per next column a value of R2(0.751) is 
achieved and the value is   a measure of  how much of the 
variability in the outcome is accounted by the indicators 
. The adjusted  R 2  (0.746  %  )    gives us some pictures of 
how well our model generalizes and ideally, we would 
like its value to be the same as ,or very close to the value 
of R2  in fact the difference between the value is (0.751 
-0.746 = .005 %) . 

DISCUSSION

The findings of the study shows that there is a positive 
and significant relationship among the independent 
variables and dependent variable .The null Hypothesis is 
rejected because analysis shows that all the independent  
indicators has(Economic participation, Economic 
opportunity Cultural and social issue Future status quo) 
positively related to the women empowerment.

CONCLUSION

This research concludes that UP government 
has implemented STEP policy in  Kanpur area. 
By the above analysis this research reveals that 
economic opportunity is positively related to women 
empowerment that means if  opportunity for women 
is increased, women will get employed and become 
empowered. Economic participation is positively related 
to women empowerment and if women are doing job or 
entrepreneur so that they participate in economic activity 
directly or indirectly which may help in empowering 
women. Social and Cultural issues positively impact 
the women empowerment if society and cultural norm 
support to women so women status will also be improve 
in society and women become empowered and future 
quo is also positively related to women empowerment 
that means if women are self-employed and participate 
in economy so they directly or indirectly participate in 
the development of country economy. The government 
STEP scheme is implemented in Kanpur area and it had 
helped to improve economic and social status of women 
and when the economic and social status of women 
improves women are empowered automatically. 
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ABSTRACT

Background: It is necessary for the policy makers to understand factors influencing utilization of services 
provided to mothers.  This will help them to formulate interventions which can improve utilization. So 
present study was conducted to determine utilization and barriers of utilization of services provided to 
mothers in rural areas of  Anand district in Gujarat state.

Method: A sequential explanatory study was conducted in eight villages of Anand district from March 2018 
to May 2018. Total 48 women of reproductive age were recruited through multistage sampling to assess 
utilization of services provided for maternal health through structured questionnaire. Reproductive age 
women (18-45 years), medical officers, female health worker and ASHAs were selected through purposive 
sampling for indepth interviews and focus group discussion to explore barriers of utilization of maternal 
health services.

Results: 100% participants utilized antenatal visits at least once, 97.91% participants utilized intranatal 
services and 97.91% participants received visit by health care professionals. However mother’s health 
literacy, economical issues, influence of socio cultural believes and practices, response of health care 
provider, access and resource availability, physical response, gender bias, negligence and ignorance were 
perceived barriers of not utilization of various aspects of maternal health services.

Conclusion: The study revealed that women had positive response towards utilization of services but it is a 
need of awareness programme for women on content and utilization of services.
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INTRODUCTION

Child bearing period believed to be very blessed 
period since past in India. But it also conceal implicit 
threats to women’s health.(1,2)

World Bank, UNICEF and WHO estimated more 
than 3.5 lakh maternal death per year across the world. 
99% estimated maternal mortality present in developing 
countries and death is more common in women belongs 
to rural parts and underprivileged families.(3,4) 

Improvement of maternal health was one of the 
goals for development in the Millennium Declaration 
(MDG 5) and Health for All by 2000 AD.(5,6) Further, one 
of objectives of global strategy for Women’s, Children’s 
and Adolescents’ Health, 2016-2030 was to decrease 
maternal mortality lesser that 70 per 100000 live births 
across the world.7
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Though India is very first country to start maternal 
health program, it has high maternal mortality (167 per 
100000 live births in 2011-2013) with law utilization 
of maternal health services. India accounts for an 
approximate 44000 maternal death.(6,8) Pregnancy 
associated mortality and morbidity have major 
impression on Indian women’s life, their families and 
newly born child.8 In spite of international progress 
in decreasing maternal mortality, prompt measures 
are required to fulfill the SDG 2030 target to abolish 
preventable maternal mortality.9 

Gujarat is one of the prosperous, urbanized, 
industrialized and fastest growing states of India but 
MMR of Gujarat was 112 during the year 2011-13.10 
So the present study was conducted to determine the 
utilization and barriers of utilization of maternal health 
services in Anand district with assumption that the result 
of the study will improve policy maker’s understanding 
and serves as important tool for any possible interventions 
aimed to improve the low usage of services related to 
maternal care in Gujarat. 

Objectives:

1. To determine the utilization of maternal health 
services among women of reproductive age in 
selected rural areas of Anand district. 

2. To explore the perception of rural women 
about barriers of utilization of maternal health 
services.

3. To explore perception regarding barriers of 
utilization of maternal health services from 
health care providers like doctors, nurses, 
ASHA, family members. 

MATERIAL AND METHOD

Study design and setting:

The research adopted a mixed method approach with 
sequential explanatory design. The design consisted of 
three phases. In phase-1 quantitative data were collected 
from women of reproductive age and analyzed. In 
phase-2, the result of quantitative data was used to build 
qualitative data collection tool and to select participants. 
Also the qualitative data were collected and analyzed in 
phase-2. In phase-3 finding obtained from all methods 
were drawn together and overall results identified. 

Setting and sampling:

For phase-1 multi stage sampling was used to select 
participants. 

1st stage: Anand district was selected (with 
convenience) from central region of Gujarat state.

2nd stage: Anand district is consists of 8 taluka. 
The rural area of that taluka was listed and with simple 
random sampling one village was selected from each 
taluka. 

3rd stage: From each village prior list of women who 
met the inclusion and exclusion criteria was prepared 
with the help of Medical Officer, Female health worker 
and ASHA. 6 women from each village and total 48 
women of reproductive age were selected with simple 
random sampling to determine utilization of services 
provided for maternal health. 

  For phase-2, total 8 women who had 
poor utilization of services were selected for in depth 
interview with purposive sampling to explore barriers 
of utilization of maternal health services. CHC, PHC or 
sub centre present in the selected women’s areas were 
included to interview of its health care professionals 
like 5 Medical officer, and 7 female health workers 
to explore barriers of utilization of services related to 
maternal health. Total 12 ASHAs were selected for focus 
group discussion. 

Data collection:

Data were collected from March 2018 to May 
2018. In phase-1 data was collected through structured 
questionnaire during a personal interview conducted in 
Gujarati language. The questionnaire made up of socio-
demographical features, obstetric profile and utilization 
of maternal health services. Utilization of services 
covered antenatal services, intranatal services and 
postnatal services. 

In phase-2 in depth interviews were conducted with 
women who had poor utilization with semi structured 
interview guide to explore barriers. Total 8 interviews 
with women of reproductive age, 5 with medical officer, 
7 with FHW and 2 focus group interviews with ASHAs 
were conducted which was lasted for 30-45 minutes. All 
discussions were audio recorded and field notes were 
also taken. Then responses were transcribed verbatim 
into English and reviewed to ensure accuracy. The 
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transcripts were analyzed using the inductive content analysis approach and the responses were triangulated.

FINDINGS

Phase-1:

Demographic and obstetrical data of participants:

39.58% participants were belonged 18-22 years, 31.25% from 23-27 years, 22.91% from 28-32 years and 6.25% 
had more than 33 years age. 25% participants did not receive formal education, 47.91% received primary, 16.66% 
received secondary and 10.41% received higher secondary education. 87.5% participants were unemployed, 10.41% 
were unskilled and 2.08% were semiskilled employee. 68.75% participants had monthly family income ≤5000, 
29.16% had 5001-10000 and 2.08% had 10001-15000. 39.58% participants had 1 child, 25%, 22.91% and 12.5% 
had 2,3 and more than 3 children respectively.

Table-1: Utilization of services related to maternal health:

Sr. No. Utilization of services related to maternal health
Frequency
N=48

Percentage

I Antenatal services
Utilization of antenatal visit
First visit: till 16 weeks of pregnancy
Second visit period: 20-24 weeks of pregnancy
Third visit period: 28-32 weeks of pregnancy
Forth visit period: 36 to 40 weeks of pregnancy

48
40
41
35
31

100%
83.33%
85.41%
72.91%
64.58%

Measurement of height and weight during each visit. 47 97.91%
Measurement of blood pressure during each visit. 45 93.75%
Utilization of blood test services. 48 100%
Utilization of urine test services. 47 97.91%
Abdominal examination. 26 54.16%
Received two doses of tetanus toxoid vaccination 46 95.83%
Used minimum 100 tablets of iron folic acid or syrup 37 77%
Counselling for personal hygiene. 47 97.91%
Counselling for nutrition. 47 97.91%
Counselling for rest during pregnancy. 45 93.75%
Counselling for danger signs of pregnancy. 46 95.83%

II Intranatal services
Institutional delivery 47 97.91%
If yes 47 97.91%
Safe delivery assisted by skilled birth attender. 47 97.91%
Free diet during hospital stay. 47 97.91%
Exemption from all kinds of user charges. 46 95.83%
Free transportation facility provided by health care institute. 47 97.91%

III Postnatal services 
Postnatal visit by health care provider
Detail
2nd visit: On 3rd postnatal day
3rd visit: On 7th postnatal day
4th visit: After 6 weeks of delivery

47

47
47
35

97.91%

97.91%
97.91%
72.91%



 162       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

If yes 

Counselling for danger signs in postnatal. 37 77.08%

Counselling for breast feeding. 40 83.33%
Counselling for immunization of baby. 37 77%
Counselling for family planning methods. 35 72.91%

Cont... Table-1: Utilization of services related to maternal health:

Phase-2:

Analysis revealed following themes of barriers to 
utilize maternal health care services in rural areas.

Mother’s health literacy:

Illiteracy, lack of knowledge about pregnancy and 
postnatal visit, unawareness about body changes were 
perceived barriers of utilization of services related to 
maternal health. As one of the participant said that “ I 
am illiterate and I don’t know date, my menstruation was 
missed and I thought I had 3 months but when we went 
for sonography in first visit I came to know that I had 
5 month.”(Women of reproductive age-5, 30 years old).

 “Many women did not remember the date of their 
last menstrual period, we need to give them clues about 
any festivals or important days.”(ASHA-2, 9)

Economical issues:

Though all maternal health services are not charged 
under JSSK scheme, extra payments like journey cost 
during antenatal visits, leaving work for the antenatal 
visits, paying for investigation, and giving money to 
hospital staff after delivery were reported as barriers for 
utilization of services related to maternal health. Even 
APL holders did not receive financial assistance from 
government. 

“The delivery was free of cost but Traditional birth 
attender asked Rs. 200 and class IV worker asked Rs. 
100 and we paid to them. We had to pay.” (Women of 
reproductive age-6, 28 years old)

Influence of socio cultural believes and practices:

Social responsibilities of women like taking care of 
child, taking care of house, preparing food for family 
and working in the farms were responsible for not arrive 
at health facilities during the regular time of service 
delivery. 

 “Many women were so busy with home 
responsibilities that they could not come for regular 
antenatal visits and vaccination and they did not have 
time for themselves.” (ASHA-4)

Cultural believes and practices:

Some women and their family members did not visit 
hospital during antenatal period because of religious 
believes. Women also followed food taboos. 

“I had vegetable and my daughter got sick so I 
stopped eating that vegetables.” (Women of reproductive 
age-3, 28 years old)

Traditional believes:

Tradition to delivered babies at home was also a 
barrier.

“Madam, the Dayan was very trustable and all old 
female of my family delivered at home. And both mother 
and babies were healthy.”(Female decision maker of 
family-2, 50 years old)

Social power:

Cultural believes and practices passed by parents 
in laws and relatives acted as barriers of not utilizing 
counselling services.

“I did not know the reason but I ate whatever was 
given to me in postnatal period.” (Women of reproductive 
age-6, 28 years old)

Response of health care provider:  

Absences of medical officer, bed smell in hospital, 
long waiting time, were reported as perceived barriers of 
not utilization or living of the maternal health services.

“I have charge of two PHC so I am not available in 
either of PHC for few days.”(Medical officer-2)
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Access and resource availability

Far distance of PHC, not availability of emergency 
services at night time, longer waiting time in hospital to 
get institutional transportation were perceived barriers 
of not accessing the maternal health services. 

“ASHA said that no emergency transportation 
available at night so we took private auto and went to 
hospital.”(Women of reproductive age-5, 30 years old)

Physical response of body:

Constipation, nausea, vomiting, and diarrhoea and 
bed taste of iron folic acid tablets were reported as 
perceived barriers of not consuming iron folic tables.

“I had constipation so I did not take medicine” 
(Women of reproductive age-6, 28 years old)

Gender bias:

Wish to have male child was perceived barrier of 
utilization of services.

“Even for male child they go for 6-7 para 
sometimes.”(Medical officer-1)

Negligence and ignorance:

Negligence and ignorance identified as perceived 
barrier for utilization of postnatal services.

Phase-3: 

Interpretation and integration of results of 
phase-1 and phase-2:

Utilization of antenatal services:

The study revealed that 100% participants had 
visited health care facilities at least once in throughout 
pregnancy and majority of them utilized services of 
bold test, urine test, height and weight measurement 
and blood pressure monitoring. But illiteracy, lack of 
knowledge about pregnancy, travel cost, wedges lost 
during antenatal visits, social responsibilities, trust on 
religious leaders, absence of medical officers at health 
care institute and long waiting time were perceived 
barriers of late registration and irregular utilization of 
services.

Only 26 participants utilized service of abdominal 
examination although fees for sonography and not 
provided this service by female health worker were 

reported as barrier to abdominal examination service.

Total 37 participants consumed more than 100 iron 
folic acid tablets while rest of the participants did not 
consumed due to nausea, vomiting, constipation, black 
colour stool and ignorance.

Average 45 participants utilized services of 
counselling and it is not utilize by other participants due 
to food taboos and restrictions from parents inlaws and 
relatives.

Utilization of intranatal services:

97.91% participants utilized services of institutional 
delivery assisted by skilled birth attender but tradition to 
deliver baby at home and trust on traditional Dai were 
perceived barriers of not to go for institutional delivery. 

47 participants utilized free transportation provided 
by hospital and rest of participants did not utilized 
because of long waiting time to get it.

Utilization of postnatal services: 

Total 47 participants were visited by ASHA and 
Female health worker during 2nd and 3rd postnatal day. 
But only 35 participants were visited by ASHA after 
6th week of delivery. However lack of knowledge about 
postnatal visit, negligence and busy schedule of female 
health workers identified as barriers of utilization of 
postnatal visits.

Average 38 participants utilized services of 
counselling during postnatal period while food taboos, 
and restrictions from parents inlaws were identical 
barriers of utilization counselling services. Further 
gender bias was barrier of not utilization of family 
planning counselling. 

CONCLUSION

Women of reproductive age had very positive 
response towards utilization of services related to 
maternal health. However perceived barriers of 
utilization of services were included mother’s health 
literacy, economical issues, influence of socio cultural 
believes and practices, response of health care provider, 
access and resource availability, physical response, 
gender bias, negligence and ignorance

Limitations: This study relied on self reported 
quantitative data so there is a chance of recall bias. 
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Further, the findings cannot be concluded for entire 
district or state and may not be relevant for urban areas. 
In addition, questions on the utilization of services 
were attentive to most recent pregnancy in one year 
before data collection, so it was difficult to investigate 
behavioral pattern to use these services for subsequent 
births from women and therefore establishment of causal 
relationship is difficult.
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ABSTRACT

    The main aim of this study is to find the factors causing stress to the Private school teachers and the effects 
on coping strategies to reduce stress. The researcher used regression analysis to find the result. The findings 
shows that the main factors of stress are low pay and work load. It concludes that the coping strategies 
followed by the Management reduce stress to the school teachers.
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INTRODUCTION

Stress management can be defined as a set of 
techniques to help people deal more effectively with 
stress in their life by observing the specific stressors 
and taking positive actions to minimize their effects 
(Raitano & Klener, 2004). ]. Stress basically involves the 
relationships between individuals and their environment 
that are considered as challenging or exceeding their 
resources Stress is acknowledged to be one of the main 
causes of absence from work. Anxiety, frustration, 
anger and feelings of inadequacy, helplessness or 
powerlessness are emotions often associated with stress. 
If these challenges are presented by a teachers, then 
this will be effected on their teaching and this would be 
difficult to cope with that profession.

One of the most important sources of stress in each 
person’s life is employment. Occupational stress has 
become a common and main problem in workplaces. It is 
one of the main reasons for reduced the performance of 
employees. To achieve quality, efficiency, effectiveness, 
and equity in their work place, certain conditions must 
be appropriate and accompanied by the reduction of 
stress in employees. There are many stressful things in 

the work environment of Private school teachers, the 
most important of which are the shortage of teachers, 
many substitute classes and low salary.

Stress management is a wide spectrum of techniques 
and psychotherapies aimed at controlling a person›s 
level ofstress, especially chronic stress, usually for the 
purpose of improving everyday functioning.

The importance given to stress management skills in 
workplace can be guessed from the fact that employers, 
in many countries, have been burdened with a legal 
responsibility of recognizing as well as coping with the 
workplace stress in order to ensure good mental and 
physical health of employees in organization.

Most cure professions including nursing, medicine 
and other human services ones are considered stressful. 
Teaching is also particular in view of the responsibility 
to health, bliss and activities of the students. Teachers 
are responsible for promotion of knowledge, pedagogy 
of students and creating discipline so, teachers, stress is 
of different type.

Reducing stress in your everyday life is vital for 
maintaining your overall health, as it can improve 
your mood, boost immune function, promote longevity 
and allow you to be more productive.Stress has such 
a powerful impact on your well being because it is a 
natural response that is activated in the brain.

In this study, the researcher finds the factors causing 
of stress to school teachers, the coping strategies which 
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is followed by the Management to reduce stress and the 
strategies which are needed to reduce stress more.

REVIEW OF LITERATURE

Nor Diyana Mohammed Shobri et al(2013)
The Influence of Stress Management Techniques on 
Employees’ Retention: A Study on Call Center Agents 
in Malaysia. DOI: 10.7763/IPEDR. 2013. V64. 5. Stress 
management techniques can help employees to deal 
effectively with stress in their work life by identifying the 
specific stressors and taking positive actions to minimize 
their effects. The techniques that are suitable to prevent 
stress at the workplace include time management, 
relaxation and physical exercise.  Thus, this study 
identifies the best stress management technique and its 
influence on employees’ retention among Malaysian call 
center agents. The finding indicated that relaxation is the 
best technique in maintaining employees’ retention. This 
article ends with the suggestion for the organization to 
implement various programs to maintain the well-being 
of employees3.  

Prerana.R.Huli.(2014) Stress Management in 
Adolescence. Quest Journals Journal of Research in 
Humanities and Social Science   Volume 2 ~ Issue 7 
(2014) pp: 50-57. - This is an extensive Review of 
Literature Study on Stress Management in Adolescents. 
One of the important trends which are being observed 
is getting instant gratification from the electronic media 
and gadgets. The involvement of adolescents in getting 
instant gratification of needs has led to lot of stress in 
them and in their relationships with family and peers. 
Stress leads to maladaptive behavior as mentioned 
above4.  

Ioanna V. Papathanasiou et al. (2015) Stress: 
Concepts, theoretical models and nursing interventions. 
American Journal of Nursing Science 2015; 4(2-1): 45-
50. : Stress is a fact of everyday life and it can be defined 
either as a reaction or as a stimulus. Propose of this study 
is to present the basic concepts and the main theoretical 
models of stress, its effects on the individual, the coping 
strategies and the nursing methods of addressing it. The 
main theoretical approaches for stress are interpreting 
it differently, either as a stimulus, as a response or as 
a transaction. Nurses, after the recognition of patients’ 
needs and reactions, should choose those interventions 
that will be the most effective for each particular patient. 
Most important interventions for alleviating stress 

are: anxiety reduction, anger management, relaxation 
and sleep, proper diet, physical exercise, relaxation 
techniques and effective time management2.

Godwin et al.(2016)Occupational Stress and its 
Management among Nurses. Health Science Journal 
ISSN 1791-809X Vol.10 No.6:467. A purposive sampling 
technique and a self-administered questionnaire were 
used to select 73 nurses from the nursing and midwifery 
department in the Hospital. Descriptive and inferential 
statistics were used to analyze the data. The study found 
out that the major causes of stress identified by the nurses 
were inadequate motivation (98.6%), inadequate staffing 
levels (91.8%), handling a large number of patients alone 
(83.6%), lack of break during shift (82.2%) and nursing 
difficult patients (71.3%)1.

Veena. S. Rai(2016) Stress Management Among 
Students And Its Impact On Their Effective Learning. 
International Journal of Engineering Research and 
Modern Education (IJERME) ISSN (Online): 2455 - 
4200 (www.rdmodernresearch.com) Volume I, Issue I, 
2016. . Mismatch between the student and the teacher 
which can raise tension and cause stress, is one of the 
biggest reason why it attack to all the students. Lack 
of much family attention has also been a reason why 
it attacks to all students. Children generally stress. In 
addition to that the other reason of stress is insufficient 
sleep is a common cause and students all across the 
world are getting affected by stress because of it. Stress 
management among students in universities and college 
is a hit-or-miss matter. In order to tackle the ugly matter 
most of the college and universities schedule optional 
stress management classes, but students often lack the 
time to attend. An attempt is done through this paper 
to know the impact of stress among students and the 
necessity of managing it in order to make the learning 
effective6   

Shafaghat et al. (2018), Occupational Stress and 
How to Confront It: A Case Study of a Hospital in Shiraz 
Tahereh, : This research evaluated factors affecting 
occupational stress and strategies for coping with it. This 
cross-sectional descriptive-analytic study was conducted 
in 2015. Occupational stress was rated as moderate among 
the studied nurses. Significant positive correlations 
were found between occupational stress level and less 
effective coping method, occupational stress level and 
work experience level, and ineffective coping methods 
and age. Moreover, a significant difference was seen 
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between men and women in terms of emotion-focused 
coping. Conclusion: According to the research findings, 
occupational stress was at a moderate level among the 
studied hospital nurses, indicating that the authorities 
need to focus on efforts to reduce occupational stress for 
nurses5.

OBJECTIVES OF THE STUDY

To know the factors causing stress to the Private 
school Teachers.

To find the coping strategies to reduce stress.

HYPOTHESES OF THE STUDY

There is no significant difference among the factors 
causing stress.

There is no significant relationship between the 
coping strategies and reduce stress.

ANALYSIS OF FACTORS CAUSING STRESS 

There are many factors which is causing stress to 

the Private school teachers. The main factors are work 
load, low pay, Work culture, Exam Result, Pedagogy of 
Students and Temporary job. The following regression 
analysis shows that influence on stress to the school 
teachers and the effects on coping strategies which is 
followed by the school management.

Table – 1    Model Summary

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .980a .960 .959 .87389

a. Predictors: (Constant), F6, F3, F5, F1, F2, F4

The above table shows that R = .980, R square 
.980 and Adjusted R Square = .959. It indicates Factors 
of stress creates 98% over their job. The cumulative 
variables of these variables is formulated through 
following one way analysis. 

Table – 2  ANOVAa

Model Sum of Squares df Mean Square F Sig.

1

Regression 3517.763 6 586.294 767.713 .000b

Residual 147.392 193 .764

Total 3665.155 199

a. Dependent Variable: Copingstrategies

b. Predictors: (Constant), F6, F3, F5, F1, F2, F4

It was presented in the above table F = 767.713 P = .000 statistically significant at 5% level.

This reflected all the variables cumulatively responsible for coping strategies followed by the Management. The 
individual influence of all these variables is clearly mentioned in the following co-efficient table.
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Table – 3      Coefficientsa

Model
B

Unstandardized Coefficients Standardized 
Coefficients t Sig.

Std. Error Beta

1

(Constant) -.240 .273 -.879 .380

Exam Results .539 .196 .161 2.755 .006

Work culture .639 .269 .153 2.375 .019

Temporary job .397 .263 .088 1.509 .133

Low pay .851 .237 .254 3.583 .000

Student’s 
Pedagogy .497 .168 .161 2.968 .003

Work load .736 .228 .198 3.234 .001

a. Dependent Variable: Copingstrategies

It was showed in the above table  Exam Results 
(Beta = .161, t = 2.755, P = .006), Work culture (Beta = 
.161, t = 2.755, P = .006), Temporary Job (Beta = .161, 
t = 2.755, P = .006), Low pay (Beta = .161, t = 2.755, 
P = .006), Student Pedagogy (Beta = .161, t = 2.755, P 
= .006),  Work Load (Beta = .161, t = 2.755, P = .006) 
are statistically significant at 5% level. This indicates 
that factors of stress affected by the teachers and coping 
strategies helpful to the teachers to overcome from these 
factors and to achieve what the management expected.

FINDINGS AND CONCLUSIONS

There are many factors which is causes stress to 
the school teachers such as Work load, Low pay, Exam 
results, student’s pedagogy and temporary job.

The most affected factors are Low pay and work 
load. The teachers are getting stress because of low pay 
and more work load. This will affect the job performance 
and their family.

The coping strategies which is followed by the 
Management such as arranging tour, Yoga to the teachers, 
Sanction of leave, Promotion and career development 
programmes reduce stress.

It concludes that the teachers are concentrates their 
achievement what the management expected because 
of coping strategies. The Management should have to 
follow the coping strategies to satisfy the teachers in 
their Job.

TESTING OF HYPOTHESES

There is no significant difference among the factors 
causing stress - Rejected

There is no significant relationship between the 
coping strategies and reduce stress – Rejected.
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ABSTRACT

Purpose: Purpose of the study is to evaluate the effect of pre-processing treatment of ridge-lap surfaces of 
acrylic teeth, air abrasion, chemical modification or combination of both on the strength of the bond between 
the teeth and the denture base resin..

Materials and method: Total of 32 tooth-acrylic resin samples were equally divided into four groups 
consisting of eight samples each.. The ridge-lap surfaces of each tooth was flattened to the designated level 
with a tungsten carbide acrylic bur and finished and polished. Ridge lap area of each group was subjected 
to pre-processing surface treatment like No treatment, air abrasion, chemical application and combination 
of both respectively. Wax cylindrical specimen of 20 mm X 17 mm dimensions were obtained using PVC 
pipes. Acrylic teeth were placed on the wax cylindrical specimens and acrylized. All samples were subjected 
to bond strength evaluation. Shear load testing was carried out in the Universal testing machine. The failure 
surfaces were subsequently examined under a stereomicroscope. 

Results: Obtained data was subjected to statistical analysis. The ultimate shear strength value obtained 
amongst all the test groups was the highest (89.18 Kgf) for Group IV, thereby indicating the effect of 
combination of air-abrasion and MMA conditioning. Although the highest shear bond strength value seen 
in Group II (69.56 Kgf) was similar to Group III (69.29 Kgf), yet it was higher than highest value seen in 
Group I (54.65 Kgf)., 

Conclusion: There was a significant effect produced on the shear bond strength of the interface when 
both MMA application and air-abrasion of the ridge-lap surfaces was carried out. When done singly, these 
modalities showed numerically higher bond strength values but these values were not statistically significant 
in comparison to the control group in which no treatment was carried out. 
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INTRODUCTION

Majority of commercially available, pre-formed 
artificial teeth are essentially made of acrylic or vinyl-
acrylic resin; which is chemically very similar to acrylic 

resin used in denture construction1. Consequently, 
this inherent ability to chemically bond to the denture 
base along with higher shock absorbability and ease of 
adjustment, has led to widespread use of acrylic teeth 
in removable prosthodontics2. Therefore, adhesive bond 
strength between denture base resin and artificial teeth 
constitutes one of the most important considerations 
in the technical procedure related to the fabrication of 
removable dentures2, 3, 4 However, there are only few 
studies on sandblasting of the denture base and limited 
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information is available on the use of sandblasting to 
increase the bond strength of a denture tooth to denture 
base5.

Against this backdrop of scarcity of information, 
this prospective interventional in-vitro study was aimed 
at evaluating the effect of pre-processing treatment of 
ridge-lap surfaces of acrylic teeth, on the strength of 
the bond between the teeth and the denture base resin. 
Thus the objective of the study is to evaluate the effect 
of MMA application, air abrasion and combination of 
MMA application and air abrasion on the shear bond 
strength of denture tooth-base interface.

Materials and Methods

Specimen Preparation

For purpose of the study, a total of 32 tooth-acrylic 
resin samples were equally divided into four groups as 
Group I- No surface treatment, Group II - Mechanical 
modification of ridge-lap surface by air-abrasion with 110-
µm aluminum oxide particles at 4.9 Kgf/cm2 air pressure 
at 1 cm distance for 10 seconds, Group III-Chemical 

modification by application of methyl-methacrylate 
monomer 10 minutes before acrylic resin packing and 
once just before packing of denture base and Group 
IV- Combination of aforementioned modalities with air-
abrasion done at the initial stage and MMA conditioning 
done prior to acrylic resin packing. Specimens of 20 mm 
X 17 mm dimensions wax cylinders were obtained using 
PVC pipes (Fig 1). 32 cross-linked acrylic first maxillary 
molars were taken of a single manufacturer (Lactodent, 
Pyrax polymers, Roorkee, India) for the study. 

A line 1mm occlusal to the ridge-lap surface of the 
tooth was marked on the palatal aspect using a digital 
vernier caliper (Mitutoyo Inc. Japan) and continued all 
around the tooth. The ridge-lap surfaces of each of the 
32 teeth were flattened to the designated level with a 
tungsten carbide acrylic bur and finished and polished 

Acrylic teeth were placed on the wax cylindrical 
specimens after respective surface treatment with their 
long axis perpendicular to the bottom of the cylindrical 
wax forms (Figure 1). Prepared specimens were then 
invested and acrylized using heat cure denture base 
material.

Figure 1: Acrylic resin tooth-wax pattern showing  
sharply defined junction

 Figure 2: Shear load testing carried out in INSTRON 
3366 with the specimen attached to the fixture

Upon successful retrieval of cured specimens, 
conventional finishing and polishing procedures, careful 
inspection of the tooth-acrylic junction was carried out 
to make sure that there was no overlap at the interface so 
as to accurately subject it to shear loading forces.

All the specimens were stored in distilled water 
for 24 hours before subjecting them to bond strength 

evaluation.

Shear load testing was carried out in the Universal 
testing machine (Instron 3366, UK) equipped with 
computer control, data acquisition and data analysis 
software (Bluehill software version 2.18.713). Prepared 
acrylic specimens were mounted on a specially designed 
fixates on the universal testing machine mounting 
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table (figure 2) and shear load was applied at a cross-
head speed of 0.5 mm /minute. During the testing, the 
fixture holding the acrylic resin-tooth sample was so 
aligned that the shearing blade was located exactly at the 
interface between the acrylic teeth and the denture base 
material on the buccal surface of the resin tooth. While 
performing the test, care was taken that shearing tool had 
low friction, sharp and hard edges and induced failure 
with no significant bending/rotation of the sample. 

OBSERVATIONS AND RESULTS

Data was analyzed using statistical package SPSS 
Mean values and standard deviations were calculated 
for the ultimate shear bond strength values for different 
test groups. One-way ANOVA test to determine any 
significant differences between the test groups was 
carried out. Subsequently, a Tukey’s post-hoc analysis 
was conducted and results were expressed as maximum 
compressive load in Kgf and ‘p’ value at or less than 
0.05 was considered statistically significant.

TABLE 1: Shows individual shear bond strength values (Kgf) of various specimens after respective 
surface treatment.

SAMPLE
GROUP I
NO TREATMENT

GROUP II
 MMA 
LIQUIDAPPLICATION

GROUP III
AIR-
ABRASION

GROUP IV
MMA
APPLICATION
+ AIR-ABRASION

SAMPLE 1 54.65 60.34 31.17 88.04

SAMPLE 2 48.53 52.07 59.42 38.61

SAMPLE 3 45.81 57.29 39.81 62.71

SAMPLE 4 36.77 60.43 42.53 66.70

SAMPLE 5 49.27 42.41 58.11 67.30

SAMPLE 6 39.38 58.21 39.46 46.67

SAMPLE 7 40.53 69.56 69.29 89.18

SAMPLE 8 35.23 57.61 44.10 53.24

The samples were subjected to shear forces 
in Universal testing machine and the maximum 
compressive load values of each of the four test groups 
was determined (Table 1). The ultimate shear strength 
value obtained amongst all the test groups was the 
highest (89.18 Kgf) for Group IV, thereby indicating 
the effect of combination of air-abrasion and MMA 
conditioning. Although the highest shear bond strength 

value seen in Group II (69.56 Kgf) was similar to Group 
III (69.29 Kgf), yet it was higher than highest value seen 
in Group I (54.65 Kgf). 

Subsequently, the mean shear strength values were 
computed. This value for Groups II, III and IV was 
numerically found to be higher than the mean bond 
strength value of the control group (Table 2). 
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TABLE 2: Shows descriptive analysis for each of the test groups showing mean shear bond strength values 
for each test group and also the 95% confidence limits for each.

TEST
N

Mean
(Kgf)

Std. 
Deviation

Std. 
Error

95% Confidence 
Interval for mean

Minimum Maximum

GROUPS Lower 
Bound

Upper 
Bound

Group 1 8 43.7713 6.83630 2.41700 38.0560 49.4865 35.23 54.65

Group 2 8 57.2400 7.73957 2.73635 50.7696 63.7104 42.41 69.56

Group 3 8 47.9863 12.84122 4.54006 37.2507 58.7218 31.17 69.29

Group 4 8 64.0562 18.09708 6.39829 48.9267 79.1858 38.61 89.18

Total 32 53.2634 14.13671 2.49904 48.1666 58.3603 31.17 89.18

Thus, all three pre-processing surface treatment modalities had a positive effect on mean shear strength of the 
denture tooth-base joint in comparison to the case in which no treatment was done.

The mean shear strength values obtained after measurement were subjected to one-way Analysis of Variance 
or one-way ANOVA test. From this analysis, it is evident that there was a significant difference in mean maximum 
compressive load among the 4 study groups depending upon the tooth surface conditioning carried out (p value-0.011).

Subsequently, Tukey’s post hoc analysis was performed to evaluate the significant differences in between any 
of the 2 groups. 

TABLE 3: Shows Tukey’s post-hoc analysis between various test groups to significant pair differences.

 Group 1      Group 2 Mean Difference Std. Error Significance
95% Confidence Interval

Lower Bound Upper Bound

Group I

Group II -13.46875 6.11881 .148 -30.1750 3.2375

Group III -4.21500 6.11881 .900 -20.9213 12.4913

Group IV -20.28500* 6.11881 .013 -36.9913 -3.5787

Group II

Group I 13.46875 6.11881 .148 -3.2375 30.1750

Group III 9.25375 6.11881 .444 -7.4525 25.9600

Group IV -6.81625 6.11881 .684 -23.5225 9.8900

Group III

Group I 4.21500 6.11881 .900 -12.4913 20.9213

Group II -9.25375 6.11881 .444 -25.9600 7.4525

Group IV -16.07000 6.11881 .063 -32.7763 .6363

Group IV

Group I 20.28500* 6.11881 .013 3.5787 36.9913

Group II 6.81625 6.11881 .684 -9.8900 23.5225

Group III 16.07000 6.11881 .063 -.6363 32.7763

*. The mean difference is significant at the 0.05 level.

Post hoc analysis revealed that Group IV had significantly higher mean compressive strength than Group I 
(Table 3). No significant differences were present in any of the group comparisons. 
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DISCUSSION

Bonding failures between artificial teeth and heat-
polymerized denture base resins are a result of multitude 
of factors such as excessive stress, fatigue, insufficient 
tooth cleaning during denture base resin placement, wax 
and tinfoil substitute contamination, defective properties 
of materials3,6, and inappropriate heat-polymerizing 
technique3,7.

The strength of bond between the denture tooth and 
the denture base has been ascribed to a combination 
of factors8. Such factors have been investigated with 
different testing methods such as ridge lap grinding 
diatoric placement, chemical modification, differing 
mode of polymerization etc.  and the resulting data have 
been used to suggest technical procedures to enhance 
this bond.

The present study examined changes in the 
shear bond strength of a single brand of acrylic tooth 
with a denture base resin, after subjecting it to three 
differing modes of tooth-surface conditioning prior to 
conventional heat-processing procedures. 

The ridge-lap surface of these cross-linked teeth 
was flattened to the designated level of 1 mm above the 
actual ridge-lap base to achieve a flat, uniform surface 
area of contact with the acrylic resin. Caswell et al.9 
in 1986 showed that reduction of the base of the tooth 
increased the depth of bond and overall tensile strength 
of the tooth. Chemical modification of the ridge-lap area 
by application of methyl-methacrylate monomer is an 
accepted surface-treatment modality 2,5,10. 

As stated by Nishigawa et al.4 and other authors10, 
free MMA in the dough-state resin causes the plastic tooth 
resin surface to swell up and dissolve, which promotes 
its adherence to the heat-cured acrylic resin. A factor of 
concern for such surface treatment is the MMA wetting 
time, which has been shown to be of much importance in 
adhesion between acrylic resins by Vallitu et al.11 Varying 
MMA wetting-time protocols have been followed by 
investigators leading to differing results.2,5,11 Bragaglia et 
al.3 etched tooth bases twice with a methylmethacrylate 
monomer 10 min before acrylic resin packing and just 
before packing as a surface treatment regimen for their 
study. The same protocol was followed for the current 
study. 

However, the results of studies in which this modality 
of surface treatment was carried out, as a method to 
improve bonding, have largely been contradictory;  thus 

warranting the present investigation3,4,12

Also, the mode of polymerisation followed for the 
current study was a thermal mode. Old and recent studies5, 

13 have shown numerically lower denture tooth-base 
bond strengths with microwave-polymerised specimens 
owing to uncontrolled temperature rise which results 
in formation of pores, especially in thicker areas. This 
is of clinical relevance as thickness of the denture base 
material in the tooth-bearing areas might promote pore 
formation. Unlike microwave polymerisation, thermal 
mode of polymerisation results in better mechanical 
properties of the denture and thus, is the most widely 
used method14. 

Bond strengths of various interfaces related to dental 
materials may be measured in terms of the ultimate shear 
strength, ultimate tensile strength, ultimate flexural 
strength or through photo-elastic analysis.

Although considered a reliable modality to test the 
desired mechanical variable, photo-elastic analysis is 
however, much dependent upon the homogeneity of the 
specimen23. Evaluation of bond strength through 3-point 
and 4-point flexural loading also, does not provide actual 
material property data. On the contrary, it provides 
accurate structural data dependent on inherent material 
and specimen geometry15. The tensile loads used in 
many artificial tooth bond strength studies are not 
representative of real conditions either. The anatomic 
shape of posterior teeth and the direction of occlusal 
forces make the occurrence of significant tensile forces 
over these teeth unlikely16. On the other hand, shear and 
compressive loads are much more plausible clinically, 
as carried out in a majority of studies3 including the 
current one. Ideally, the shear bond strength is calculated 
by measuring the bond surface area but in this study as 
in other recent studies, the same was not done due to 
complexity of the curves obtained.

Furthermore, all modalities of surface treatment 
demonstrated numerically stronger bonds between tooth 
and denture base than non-treated samples; although not 
all were significantly strong (Table 3). Conditioning of 
tooth surfaces with 2 coats of MMA liquid resulted in 
better shear bond strength than air abrading the ridge-
laps with 110 µm alumina particles. These results 
were similar to the observations of Saavendra et al.17 
but in contrast to the conclusions of Consani et al.18 
This difference could be attributed to the fact that they 
conducted their study using microwave-polymerised 
denture base resin and varied MMA wetting time. 
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CONCLUSION

From the results obtained it can be concluded that, 
there was a significant effect produced on the shear 
bond strength of the interface only when both MMA 
application and air-abrasion of the ridge-lap surfaces was 
carried out. When done singly, these modalities showed 
numerically higher bond strength values but these 
values were not statistically significant in comparison 
to the control group in which no treatment was carried 
out. Also, application of MMA over the ridge-lap area 
yielded better results than air-abrasion with 110 µm 
alumina particles.
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ABSTRACT

Background: Currently in India, no national health program serves and promotes the specific health needs 
of postmenopausal women.

Objectives: To determine the prevalence of depression and to assess the level of depression among the post-
menopausal women in the field practice area of Saveetha Medical College Hospital- Thirumazhisai, Tamil 
Nadu.

Method: A community based cross-sectional study was conducted from May 2017 to July 2017. The sample 
size was calculated as 171. Data was collected using a structured interview schedule among postmenopausal 
women.Data was entered and analyzed by using IBM SPSS software version 19.

Results: The mean age of the study participants was 54.8 years and their average age of attaining menopause 
was 49.7 years. It was found that 75% of the women were found to be normal with no symptoms of depression 
and 22% of the postmenopausal women have mild grade of depression and 4% were found to have moderate 
grade of depression.

Conclusion: The health care services should pay more attention towards women’s health in post-menopausal 
period. 
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INTRODUCTION

Menopause is defined as the time of cessation of 
ovarian function resulting in permanent amenorrhea[1,2]. 
It represents the end of menstruation after the last 
menstrual period. Menopause occurs gradually and 
it indicates the transition from the reproductive to 
post-reproductive era of a women’s life. According 
to the World Health Organization, it takes 12 months 
of amenorrhea to confirm that menopause has set in. 

In 1990, about 25 million women worldwide reached 
menopause; this number is expected to double by the 
late 2020s.[3] It was estimated that more than 130 million 
Indian women are expected to live beyond menopause 
by 2015.The average age of menopause in India is 47.5 
years.[4]  According to Indian Menopausal Society, there 
were about 65 million Indian women over the age of 45 
years in 2006 in the menopausal group [5]. Although most 
women transition to menopause without experiencing 
psychiatric problems, an estimated 20% have depression 
at some point during menopause. [6-8]

Menopausal transition, or ‘perimenopause’, is 
a defined period of time beginning with the onset of 
irregular menstrual cycles until the last menstrual period, 
and is marked by fluctuations in reproductive hormones.

DOI Number: 10.5958/0976-5506.2018.01447.X 
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[7] This period is characterized by menstrual irregularities; 
prolonged and heavy menstruation intermixed with 
episodes of amenorrhea, decreased fertility, vasomotor 
symptoms; and insomnia. Some of these symptoms 
may emerge 4 years before menses ceases.[8] Depression 
during perimenopause is likely due to fluctuating and 
declining estrogen levels [9].

A study conducted in Mangalore city, Karnataka, 
South Indiaon problems associated with menopause 
found that the significant signs included hot flushes, 
headache, urinary tract infection, back pain, muscle 
pain, insomnia, depression & mood disturbances. 
Experts believe that women are more prone to develop 
depression secondary to hormonal changes that take 
place through their life time as well as monthly variations 
of the menstrual cycle. [10]

Investigations from the Harvard study of Moods 
and cycles recruited premenopausal women aged 36-44 
years with no history of major depression and followed 
up these women for 9 years to detect new onsets of 
major depression. Women who entered peri-menopause 
were twice as likely as women who had not yet made 
the menopausal transition to have clinically significant 
depressive symptoms. [11]

Psychological problems and particularly depression 
is one of the problems menopausal women face in 
the modern societies. Depression is one of the most 
common psychiatric disorders, which is not limited to 
specific time, place or person and includes all groups 
and society[12]. There are several causes underlying 
depression associated with menopause. Some of these 
factors include previous history of depression, personal 
and cultural issues. The attitude of women about 
menopause has an important role in the creation or 
elimination of the problems. [13]

In Indian scenario, menopausal health demands 
higher priority.[14] Currently in India, no national health 
program serves and promotes the specific health needs of 
postmenopausal women. Moreover, health programmes 
provides focused attention to women in the reproductive 
age group, ignoring those who have passed their 
reproductive stage.[15]  Hence there is an urgent need to 
determine the prevalence of depression and to assess the 
level of depression among the post-menopausal women 
in the field practice area of Saveetha Medical college 
Hospital- Thirumazhisai, Tamil Nadu.

MATERIAL AND METHOD

Acommunity based cross-sectional study was 
conducted from May 2017 to July 2017. The study area 
was Thirumazhisai which is the field practice area of 
Saveetha Medical College & Hospital, Chennai, Tamil 
Nadu. Ethical clearance was obtainedfrom Saveetha 
Medical College Institutional Ethics Committee (SMC/
IEC/2017/132). The study population consisted of 
all post-menopausal women in the area. Taking the 
prevalence of depression among postmenopausal women 
as 24.7%, with an alpha error of 0.05, limit of accuracy 
of 10%, the minimum sample size required for the study 
was calculated as 171. 

All the women who had attained natural menopause 
were included in the study. Women who were in the 
transition period of attaining menopause, women who 
had undergone surgical menopause and women who 
did not give consent for the study were excluded. The 
participants were selected by multi-stage sampling 
method. Out of the 15 wards in Thirumazhisai town, 3 
wards was selected by simple random sampling. The 
sample size required was equally distributed in the 
selected 3 wards. The investigator went to the center of 
the ward and selected the first house on the left hand side 
and thereby covering the required sample.

Data was collected by interview method using 
pretested, structured questionnaire translated in local 
language (Tamil). The study tool containedtwo parts, 
part I – Background Characteristics and part II - 
Hamilton Rating Scale for Depression (HRSD). The 
level of depression was assessed with the Hamilton 
Depression Rating Scale wherein a score of 0-7 was 
considered normal, 8-13 as mild depression, 14-18 as 
moderate depression, 19-22 as severe depression and 
individual with a score more than 23 was considered to 
suffer from very severe depression. Data was collected 
and entered in MS Excel. Analysis was done using IBM 
SPSS version 19 and proportions were calculated.

RESULTS AND DISCUSSION

The study was conducted among a total of 171 post-
menopausal women in Thirumazhisai. The mean age of 
the study participants was 54.8 years and their average 
age of attaining menopause was 49.7 year. Table 1 shows 
the background characteristics. It was found that 75% of 
the women were found to be normal with no symptoms 
of depression and 22% of the postmenopausal women 
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have mild grade of depression and 4% were found to have moderate grade of depression (Table 3).

TABLE 1: BACKGROUND CHARACTERISTICS OF THE STUDY POPULATION.

VARIABLES NUMBER OF WOMEN       (N = 171) PERCENTAGE (%)

AGE

41-50  years 32 18.7

51-60  years 139 81.2

OCUPATIONAL STATUS

EMPLOYED 10 5.84

UNEMPLOYED 161 94.1

AGE AT MENARCHE

10-11 years 40 23.39

12-13  years 11O 64.32

14-15  years 21 12.2

AGE AT MENOPAUSE

40-44  years 5 2.92

45-50 years 111 65.49

51-55 years 43 25.1

56-60  years 11 6.43

TABLE 2: DETAILS ABOUT THE SYMPTOMS OF DEPRESSION AMONG THE 
POSTMENOPAUSAL WOMEN.

SYMPTOMS SCORE
RESPONSE
(N = 171)

PERCENTAGE
(%)

DEPRESSED MOOD

0 133 77.70

1 32 18.70

2 6 3.50

FEELINGS OF GUILT
0 152 88.80

1 14 8.18

SUICIDAL THOUGHTS
0 162 94.70

1 9 5.26

ANXIETY
(PSYCHOLOGICAL)

0 116 67.80

1 22 12.80

2 32 18.71

SOMATIC SYMPTOMS
(GENERAL)

0 98 57.30

1 65 38

2 8 4.60

INSOMNIA

0 110 64.30

1 49 28.60

2 12 7
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TABLE 3: DETAILS ON THE GRADING OF DEPRESSION AMONG THE POSTMENOPAUSAL 
WOMEN.

GRADE OF DEPRESSION SCORE RANGE N PERCENTAGE (%)

Normal 0 - 7 129 75%

Mild Depression 8 - 13 36 21%

Moderate Depression 14 - 18 6 4%

Severe Depression 19 - 22 0 0

Very Severe Depression >23 0 0

The mean age of attaining menopause in the study 
was 49.7 years, which is similar to other studies done 
across India in various study settings.[14 -17] In this study, 
it was observed that overall prevalence of depression 
among the postmenopausal women was 25% which 
is lower in comparison with previous studies done by 
Akankshasingh et al[3], prevalence of depression  was 
about 32.1% and another study done by Lawrence 
Dcruze, Ruma Dutta et al[4] showed prevalence of about 
24.7% among the postmenopausal women.

The depressive symptoms have been graded into 
mild, moderate and severe by the Hamilton depression 
rating scale. Nearly 42.6% of women experienced 
somatic symptoms (Headache,backache, fatigability) 
and 32.16% of women had symptoms of Anxiety 
(Sweating, flushing, stomach cramps, urinary frequency) 
and 35.6% women had symptoms of insomnia, 5.2% 
of women had suicidal thoughts, 8% of women had 
symptoms of feeling guilt for even minor matters. All of 
these corresponds to symptoms of depression.

In the modern era, mental illness and discomfort 
can happen to all individuals’ depression is a disease 
that is more common in women.[18-19] This study 
showed a significant percentage of women experiencing 
depression in postmenopausal period. Depression can 
be associated with certain other personal characteristics 
which include lifestyle situations, socioeconomic status 
and other associated factors. Depression in women 
can cause disability, impair their interpersonal, social 
functions and career. Thus, the diagnosis of depression 
and its relevant individual, social, and economic factors 
in women and providing training and advice from the 
experts to the family and society will be helpful.

The presence of post menopausal symptoms 
may decrease the health related quality of life in 
women changes occurring in women during 40-60 
years of age which requires proper attention, working 
women preferably may require more care due to dual 
responsibility. Working women due to more stress 
may have feeling of guilt, irritability, depression etc. 
The health care services should pay more attention 
towards women’s health in post-menopausal period and 
appropriate therapy like HRT (Hormone Replacement 
Therapy) should be encouraged. Certain modifications 
in life style and some programmed interventions can 
provide the enhancement of positive healthy habits, 
reduce stress and can add quality to their life. 

CONCLUSION

From the study conducted among 171 
postmenopausal women 24.5% of postmenopausal 
women have symptoms of depression. About 21% has 
symptoms of mild depression and 3.5% of them have 
moderate depression

Among women who have symptoms of depression 
none of them sought medical care to reduce their 
symptoms. There is a rising prevalence of depression 
among the post-menopausal women. The most common 
menopausal complaints reported by the postmenopausal 
women were sleep disturbances, generalized fatigue, 
and mild depression.
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ABSTRACT

Introduction: As telerehabilitation is a novel method of service delivery with most research having been 
conducted in economically developed countries, the various factors that may affect its effectiveness should 
be identified when importing this idea to resource constrained countries. 

Method: In depth semi-structured interviews of TR personnel in India were used to investigate the factors 
that influence the effectiveness of TR. 

Result: The factors were determined as reduced access to TR in the government sector, better access to TR 
in private sector, government policies and procedures and funding for TR, cost effectiveness, technology 
used for TR, power and internet connectivity, device and accessories used for TR, storage of the TR videos, 
training required for TR, other professionals required for TR, acceptance of TR by professionals in India, 
acceptance of TR by patients or caregivers in India, computer literacy, severity of disorder being treated and 
follow up. 

Conclusion: The current study suggests that strategies to overcome the factors must be directed at creating 
and supporting opportunities in resource constrained country to meet patients’ needs, irrespective of location. 
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INTRODUCTION

Telerehabilitation (TR) constitutes a small part of 
the literature on telemedicine,1 with very few studies 
being reported in India.2 The literature indicates that 
while telemedicine, which started in 2001 in India, offers 
great opportunities to health care in general and for 
rehabilitation services,3 it could be particularly beneficial 
for resource constrained countries, where access to 
basic health care is compromised by lack of services 
and skilled professional care,4 by providing access to 
medical services in any part of the country or the world. 
Providing population in underserved countries with the 
means to access rehabilitation services has the potential 
to help meet previously unmet needs5 and positively 
impact health services.6 With an increase in the various 

disorders such as cerebro-vascular accidents, traumatic 
brain injury, global developmental delays in paediatrics, 
etc. that require rehabilitation interventions like 
physiotherapy, occupational therapy, speech language 
pathology and the like in India, and considering their 
dearth, a new method such as TR need to be considered 
for their intervention.

As reported by Mars,4 to successfully implement 
TR in a resource constrained country, there needs to be 
awareness of TR and its scope of practice. As in many 
such countries, the academic teaching departments 
are largely unaware of TR. Mars4 noted that clinicians 
who have used videoconferencing, Skype®, email and 
telephony for work have been driven by local need 
and the availability of infrastructure. Only a small 
percentage of rehabilitation professionals in the USA 
use TR for regular interventions due to issues such as 
limited access to the internet at work and poor technical 
support,7 which is likely to be even less favourable in 
India. Poor electricity connection is a disadvantage 
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in India, where nearly 45 million households are still 
waiting to get connected or gain access to some source 
of reliable and affordable electricity.8 While TR appears 
to be a possible solution to overcoming the short 
comings, it has not been widely used in India, making it 
necessary for it to be either developed or imported. This 
raises the issues as to whether the TR systems used in 
developed countries,7,9 can be imported to a country such 
as India, while ignoring the factors that could influence 
its effectiveness. 

An exploration of the current status of TR in India 
was deemed necessary considering it being a new 
intervention system, where the challenges to its use 
may not only be technology related. The present study 
aimed at exploring the various factors that influence the 
effectiveness of TR when implemented in a resource 
constrained country. 

METHOD AND MATERIALS

A formulative exploratory research design was 
used.10 Purposive sampling of two psychiatrists and six 
speech language pathologists were recruited. Purposeful 
sampling was used to identify personnel who are 
especially knowledgeable about or experienced with TR 
in India.10-11 Personnel who had been providing TR for 
less than one year were excluded owing to their lack of 
experience. Informed consent was obtained, after which 
each interview lasted an hour using Skype®. Interviews 
were done in English and were audio recorded.

The main questions covered the main content of 
the study subject and within them participants were 
encouraged to speak freely about their knowledge, 
attitudes and practices of TR.12-13 Thematic analysis 

resulted in several categories and general findings 
emerging using coding, categorizing, delineating and 
connecting them.14 Code-decoding of the transcripts 
were done, analyzed and compared by two independent 
researchers.

FINDINGS AND DISCUSSION

Political and financial factors

Reduced access to TR in the government sector. 
Having started in 2001, TR is more than a decade old in 
India. In the initial years, though, TR was not accessible 
to the public due to constraints such as lack of funding 
and changing political agendas. It was mainly accessed 
by the physicians for consultations amongst themselves. 
Patients accessing health services in the public sector do 
not have access to TR, unlike the private sector, where 
hospitals make use of information technology (IT). It has 
become accessible to the general population for direct 
interventions during the last 10 years in India. 

Better access to TR in private sector. Participants 
stated that the technology has been well supported 
in private sector hospitals due to adequate funding, 
which contributes to generating a good income due 
to physician-patient TR consultations. TR for speech 
language therapy is mainly being provided by SLPs 
working in private facilities. 

Government policies and procedures and funding 
for TR. There are no state or central government level 
rules or regulations to guide tele services in India, 15 
which results in each organization having its own. This 
could lead to confusion or misunderstanding regarding 
the ethical obligations associated with the technology 
(figure 1). 

Figure 1: Direct quotations of participants
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The participants noted that TR has considerable 
potential in India to address the treatment gaps, but that 
while this is theoretically feasible, attempts to implement 
it in public sector facilities have not been successful.15 

Participant C stated that India has come up with supportive 
research regarding TR services, but unfortunately 
are unable to implement in real life situations (figure 

2). This is associated with the appropriate funding 
available for research projects and not so for its real-
life implementation. TR is mainly used for physician 
to physician consultations, and is being used in only 
one academic institute done speech language pathology 
services, as stated by participant D. 

Figure 2: Directquotation of participant 

As stated by participant B, the Prime Minister of 
India is now working towards a ‘digital India’. This is 
done by improved online infrastructure and increasing 
internet connectivity or by making the country digitally 
empowered in the field of technology, with three core 
components of digital infrastructure, delivery of services 
digitally and digital literacy.16 It includes plans to 
connect rural areas with high-speed internet networks, 
which will make TR possible for people throughout the 
country. 

Cost effectiveness. TR reduces the need for 
patients to travel to the hospitals to meet a physician or 
to a centre for speech language therapy, physiotherapy 
or occupational therapy services (figure 3). TR is 
convenient for patients who experience constraints that 
affect their ability to travel. Tindall et. al and Burns et. 
al identified TR to be cost effective for speech language 
pathology services.17-18

Figure 3: Direct quotation of participant 

Infrastructural factors

Technology used for TR. Skype® was the most 
commonly used internet application used by most 
participants for their tele-services. Participant A reported 
that she also used other applications such as Hangout 
® and face time on iPhone®. All participants used the 
inbuilt camera in the laptop, personal computer or the 
mobile phone. 

Power and internet connectivity. The most 
common issues faced during TR sessions in India 
are power failures, low bandwidth and poor internet 

connectivity, with power outages occurring at least 
once a day. While remote TR personnel may have good 
internet connectivity and no power failures, this may not 
be the case for the patient. Weather conditions such as 
heavy rains, which are very common in many parts of 
India, can cause disconnections. 

Device and accessories used for TR. Old devices, 
such as the laptop or a personal computer, can hinder 
the audio-visual clarity at both ends (figure 4). The TR 
personnel preferred the use of notebook or personal 
computers over mobile phones, as they provide clearer 
video and audio output. While the use of mobile phones 
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Storage of the TR videos. As stated by participants 
B, C and D, that these videos should be stored safely 
to ensure confidentiality of the patients. These videos 
are also required for future consultations and if possible 
for future research purposes. However, due to the 
large number of these videos, storage space becomes a 
problem, which needs to be addressed at both a policy 
and organizational level. 

Personnel factors

Training required for TR. All the participants 

or tablets during TR can hinder effective communication, 
most of India’s population cannot afford personal 
computers or laptops, with many having old computers 
that cannot accommodate modern communication 

software and takes long time to boot and start. Most 
household in India use computers or laptops for an 
average of 5.94 years.19 

Figure 4: Direct quotation of participant 

reported that no specific training in TR was obtained 
before starting these services in their respective 
organizations having been self-taught skills and learnt 
through trial, error and improvisation (figure 5). As 
stated by participant D, all TR service providers in 
India may not have received any formal training before 
starting to use it, suggesting that it is not too complicated 
to exclude untrained persons.  Holla et. al15 reported in 
their study that 52% technicians reported they have 
never undergone training and the rest had undergone 
training once.

Figure 5: Direct quotation of participant 

Other professionals required for TR. IT personnel 
are required for a tele-session, to solve problems that 
happen with the system during the session and for later 
storage of the videos. As stated by participant E, while 
they can also help to retrieve these videos for later use, 
their lack of availability made it difficult to assist with 
the system during a tele-session, which results in the end 
users having to solve the problems by themselves. 

Acceptance of TR by professionals in India.The 
participants thought that service provision through TR 
was not widely accepted by health professionals in 
India. As stated by Math, Moirangthem and Kumar20, 
one main reason was that a physician would not want 
to liaise with another, which may be due to professional 
rivalry (figure 6).

Figure 6: Direct quotation of participant 
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The physicians in the government sector are already 
burdened with their own large number of patients, 
and therefore facing time constraints. India has one 
government physician for every 11528 people and one 
nurse for every 483 people.20 This is associated with the 
dearth of physicians working in the government sector 
hospitals, which is also due to their low remuneration. 
But TR is well accepted by the physicians in the private 
sector, since the mentioned reasons may not be affecting 

their services. Most physicians in the government sector 
hospitals would welcome the use of TR as it would 
reduce their travel time to the various district hospitals 
or primary health care centres. 

Most medical professionals were unaware of the use 
of TR for health purposes in India, which is a barrier to 
its growing use (figure 7).  

Figure 7: Direct quotation of participant

Patient factors

Acceptance of TR by patients or caregivers in 
India. TR is welcomed by patient and their caregivers 
in India as it gives them access to health care services 

that are not locally available, and which they might not 
otherwise have benefited from. TR provides easy access 
to the professionals from any corner of the country. 
Parents feel empowered, wanting to learn and interact 
more during the sessions (figure 8). 

Figure 8: Direct quotations of participants

Computer literacy of patients and caregivers can 
also pose as a challenge to initiating the communication 
as well as during the TR session.16, 22

Severity of disorder being treated. A commonly 
raised obstacle by the participants A, G and H, who 
were speech language pathologists, was the challenge 
of providing language therapy to children who have 

severe autism or attention deficit hyperactive disorders 
in addition to poor eye contact (figure 9). Thus, as the 
severity of the disorder increased, therapy through TR 
mode proved to be more challenging than a face to 
face session. Similar findings were reported in studies 
conducted in developed countries.23-25 Sessions need to 
be made creative for any paediatric cases to keep their 
interest going during the sessions. 
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Figure 9: Direct quotations of participants

Participant D suggested the use of a trained aide 
at the site of the patient to assist in such situations. 
Participant C suggested inclusion of an onsite junior 
to be trained to aid the TR personnel, which could be a 
novel thought to be considered for future research and 
implementation.26

Follow up. The professional can access the patient 
from where he/she is and vice versa, if they are moving 
places within or outside the country. Participant A 
reported that paediatric patients improved through TR. 
She reported other modes of follow up, such as sending 
emails with the home therapy activities to the parents. 

CONCLUSION

This study detailed that TR is an effective method of 
service delivery in a resource constrained country, where 
specialised services may not be available in remote areas 
of the country. However, a dearth of personnel was stated 
as a major challenge in the government sector hospitals, 
suggesting the need for public/private partnerships to 
address the country’s growing health needs. The lack of 
government infrastructural support appears to be the main 
element influencing all the other factors, which would 
lead to its streamlining and obstacles to access financing 
or funding. Hence, this amounts to the medical and non-
medical infrastructural restraints, scarcity of healthcare 
workers in the government sector and increased burden 
on the existing professionals, electricity and internet 
disconnection. 

The current study recommends the need to address 
the factors when implementing TR in India and suggests 
that strategies to overcome them must be directed 
at creating and supporting opportunities in resource 
constrained country to meet patients’ needs, irrespective 
of location. 
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ABSTRACT

The main aim of this to study the awareness of employees of alcoholic beverages & its allied industries on 
the policies of the Government and to measure the influence of Government policies on job security of the 
employees . The researcher used factor analysis and regression analysis to find the result. The findings are 
the employees in the Alcoholic and Beverage industries are highly aware of the Government policies of 
subsequent changing Governments.  They felt that the Government focuses mainly on public attraction for 
political mileage.  It is also concluded that alcoholic and beverage industry is one of the income generating 
industry for the state government and support them to accomplish their election promises to the dynamic 
voters of Tamilnadu.

Keywords: Job Insecurity, Alcoholic Beverages.

INTRODUCTION

Alcoholic beverages & its allied industries in 
Tamil Nadu are considered as fragile in nature due to 
changes in the policies of subsequent governments.  The 
political parties always make strategies for wiping of 
liquor selling as poll promise to gain a political mileage.  
Any government which bans the liquor in Tamilnadu 
creates more impulse on the job security of employees 
in alcoholic beverages & its allied industries.  At the 
time of ban, the employee’s job is not secured anymore 
and the companies also do not show any interest for 
their security and welfare.  The scenario compels them 
to self-motivate themselves to face the challenges of 
job insecurity during liquor bans.  The employees plan 
various strategies to acquire skills and knowledge to 
switch over to some other companies or venture into the 
self-employment business.

When employees of Alcoholic industries lose their 
employment, the companies do not take any moral 
responsibility to protect their security and not make any 
arrangements for their income.  They show their helpless 
empty hands to the employees to demotivate them.  At 
the same time the subsequent Governments also do not 
worry about the employment problems of employees 
in alcoholic industries.    Most of the public hate this 

industry as it harms the health of the consumers of liquor 
and their family, Government cannot directly supports 
the growth of alcoholic industry.  In this situation the 
present research work throws light upon how the 
government policies directly create individual impact on 
employee’s livelihood and security.

BRIEF LITERATURE REVIEW

Banu S. Unsal- Akbiyik, K. Ovgu Cakmak-Otluogl, 
Hans De Witte (2012), In this study the researcher 
found out that seasonal workers perceive higher job 
insecurity compared to permanent workers. They are 
also affectively less committed to their organizations 
than permanent workers. Furthermore, job insecurity 
does not mediate the relationship between contract type 
and affective commitment1

Beatriz Sora, Amparo Caballer and José María Perio 
(2010), In an innovative study the researchers attempted 
to measure the consequences of job insecurity for 
employees in the midst of liberation and globalization 
of the respective economies they argued that the job 
insecurity has tremendous impact over employees 
work attitude and intention. The results also revealed 
job insecurity adversely affects job satisfaction and 
organizational commitment. It perceived that work 
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stressor and negatively creative over employees attitude2.

Bert Klandermans & Tinka van Vuuren (2010), In 
this study the researcher finds that job insecurity has 
adverse affects on psychological well being and it also 
self esteem. It also reveals that job insecurity even leads 
to job loss3.

Bert Klandermans, John Klein Hesselink, Tinka van 
Vuuren (2010), In this study the researcher states that 
the impact of one’s job loss depends upon the individual 
employment status. The job insecurity reflects health 
problems and the objective conditions, severity of job 
loss and depending upon employment status4.

J.H. Buitendach, H. De Witte (2005), In this study 
the results revealed that there is small but significant 
relationships between job insecurity, extrinsic job 
satisfaction, job insecurity and affective organizational 
commitment. Job satisfaction was found to mediate 
the relationship between job insecurity and affective 
organizational commitment5.

Claudia Bernhard-Oettel, Nele De Cuyper, Bert 
Schreursand Hans De Witte (2011), the researcher in this 
study investigates job insecurity affects the individual 
well being. Job insecurity is negatively related to 
organizational outcomes and it is associated with 
lower affective organizational commitment and higher 
turnover intentions6.

David Campbell et al (2007), In this study examined 
that the workers fear of insecure jobs with lower levels 
of wage growth. Workers fears of unemployment are 
increased by their previous unemployment experience. 
They also fear about the future unemployment in the 
organizations7.

GAPS IN LITERATURE

After reviewing the national and international 
literature pertaining to HR practices and job security of 
the employees, the researcher identified two important 
questions still remain unanswered.

1. What are the Government policies affects the 
employees

2. How the employees measure their unemployment 
problem due to Government policies?

So, this present research work attempts in this 
direction to answer the research questions.

OBJECTIVE OF THE STUDY

1. To study the awareness of employees of alcoholic 
beverages & its allied industries on the policies of the 
Government

2. To measure the influence of Government policies 
on job security of the employees in study domain.

HYPOTHESIS 

1. There is no significant influence of employees’ 
awareness regarding Government policies on their job 
insecurity.

METHODOLOGY

This research is based on the primary data obtained 
through a structured questionnaire.  It consists of three 
parts namely a) Demographic profile, b) Awareness on 
government policies and c) Perception on job security.  
The first section  is completely optional type in nature, 
whereas the second and third part are in terms of Likert’s 
five point scale which ranges from strongly agree to 
strongly disagree.

Data collection

In Tamilnadu there are six thousand employees 
working in different alcoholic and beverages companies.  
The researcher intended to collect at least 5% of the total 
population.  Researcher circulated 400 questionnaires 
and able to obtain 309 usable responses through 
convenience sampling method.  Hence the sample size 
of the research is 309.

Data Analysis

The researcher used KMO (Kaiser-Meyer-Olkin 
Measure of Sampling Adequacy) Bartlett’s test, factor 
analysis, one-way analysis of variance and linear 
multiple regression to analyses both independent and 
dependent variables.  This analysis is useful to test the 
hypothesis and to verify the objectives.

ANALYSIS AND DISCUSSION

In the analytical part, the researcher applied KMO 
and Bartlett’s test to test the normal distribution of the 
variables pertaining to awareness and job security.  The 
table is presented below:
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Table 1. KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .801

Bartlett’s Test of Sphericity

Approx. Chi-Square 1974.940

df 66

Sig. .000

From the above table it is found that all the variables are normally distributed and suitable for factor extraction.  
This would enable the researcher to identify the proper awareness on government policies and job security.  The 
following table gives the factor segmentation and the variances belong to all the variables.

Table 2. Total Variance Explained

Component
Initial Eigen values Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1 3.195 26.623 26.623 3.195 26.623 26.623

2 3.037 25.306 51.929 3.037 25.306 51.929

3 1.045 8.705 60.634 1.045 8.705 60.634

4 .935 7.792 68.426 .935 7.792 68.426

5 .646 5.379 73.805

6 .585 4.873 78.679

7 .549 4.578 83.257

8 .488 4.066 87.323

9 .438 3.647 90.970

10 .400 3.336 94.306

11 .353 2.939 97.245

12 .331 2.755 100.000

Extraction Method: Principal Component Analysis.

From the above table, it is found that the 12 variables of awareness are reduced into four factors namely attractive 
policies, disciplined approach, income generation, and temporary arrangement.  The employees are well aware of 
these policies of the Government.  In fact they are aware that these factors are only temporary arrangement for any 
Government.  At the same time, they employ various strategies to manage the stop gap arrangements.

The total average scores of job security is considered as the dependent variable and the total average score of 
the four factors are considered as independent variables.  A linear multiple regression analysis is applied on four 
independent variables and one dependent variable and the results are presented below:

Table 3  Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .422a .178 .171 .71094

a. Predictors: (Constant), work duration, work environ, work overload, Relationship
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From the above table, it is found that the four independent variables are statistically significant to prove the 
impact of employee awareness on the dependent factors job security.  The following table gives the designation for 
the fit of regression.

Table 4 ANOVAs

Model Sum of Squares df Mean Square F Sig.

1

Regression 55.001 4 13.750 27.205 .000b

Residual 254.233 503 .505

Total 309.234 507

a. Dependent Variable: job satisfaction

b. Predictors: (Constant), work duration, work environ, work overload, Relationship

The F-value and p-values are statistically significant at 5 percent level.  This implies there is a valid and well 
defined relationship that exists between independent variables awareness and the dependent factors job security.  The 
following table gives the nature of relationship among the independent and dependent variables individually

Table 5 Coefficients

Model
B

Unstandardized Coefficients Standardized 
Coefficients t Sig.

Std. Error Beta

1

(Constant) 1.919 .249 7.701 .000

work overload .008 .046 .008 .180 .858

work environ .487 .048 .415 10.239 .000

Relationship -.079 .044 -.086 -1.813 .070

work duration .036 .039 .044 .905 .366

a. Dependent Variable: job satisfaction

From the above table, it is found that all the four 
factors are significant with F-values, t-values and 
p-values.  This shows that there is a deep association 
between awareness of employees on Government 
policies of alcoholic and beverage industries and their 
own job security.

FINDINGS AND CONCLUSIONS

The employees in the Alcoholic and Beverage 
industries are highly aware of the Government policies 
of subsequent changing Governments.  They felt that 
the Government focuses mainly on public attraction for 
political mileage.  The political parties promote the ban 
on liquor as a temporary arrangement but they depend 
upon this industry to implement the development 
policies of their government. They also strongly agreed 
that all the Government in Tamilnadu do not worry 
about their job security, livelihood, employment and 

development.   During every election their employment 
become very fragile and they become victims of their 
political mileage.  It is also concluded that alcoholic 
and beverage industry is one of the income generating 
industry for the state government and support them to 
accomplish their election promises to the dynamic voters 
of Tamilnadu.
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ABSTRACT

The main aim of this study is to know about the demographic profile of the customers of social media 
marketing and to analyse the effects of various forms of social media marketing on the firm’s sales and 
other activities. The researcher used regression analysis, percentage analysis to find the result. It finds that 
the firms are achieved their target  because of social media marketing. The firm’s products are reached in 
all levels of customers through social media.Finally, it concludes that, Companies should create innovative 
customer experiences and specific strategies for media to identify the best path for driving up social media 
marketing performance.
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INTRODUCTION

People are exposing themselves to more and more 
digital and social media. This is for many purposes, 
including in their roles as consumers as they search for 
information about products,1 purchase and consume them, 
and communicate with others about their experiences. 
Marketers have responded to this fundamental shift by 
increasing their use of digital marketing channels. In fact, 
by 2017 approximately one-third of global advertising 
spending is forecast to be in digital channels [6]. Thus, 
future consumer marketing will largely be carried out 
in digital settings, particularly social media and mobile. 
It is therefore necessary for consumer research to 
examine and understand consumer behavior in digital 
environments. This has been happening over the last 
decade, with increasing amounts of research focusing on 
digital consumer behavior issues.

Social media marketing is marketing using online 
communities, social networks, blog marketing and more. 

It’s the latest “buzz” in marketing. India is probably 
among the first proponents of social media marketing. 
These days, the organizational cause has replaced the 
social cause as companies seek to engage with their 
audience via the online platforms.  

Social media is engaging with consumers online. 
According to Wikipedia, social media is internet-based 
tools for sharing and discussing information among 
human beings. Social media is all about networking 
and networking in a way that espouses trust among 
parties and communities involved.  Any website which 
allows user to share their content, opinions, views and 
encourages interaction and community building can be 
classified as a social media. Some popular social media 
sites are: Facebook, YouTube, Twitter, Digg, MySpace, 
StumbleUpon, Delicious, Scribd, Flickr etc.  

Social media is the medium to socialize. They 
use web-based technology to quickly disseminate 
knowledge and information to a huge number of users. 
They allow creation and exchange of user-generated 
content. Facebook, Twitter, Hi5, Orkut and other social 
networking sites are collectively referred social media.  

Lazer and Kelly’s (1973) define social marketing as 
“concerned with the application of marketing knowledge, 
concepts, and techniques to enhance social as well as 
economic ends. It is also concerned with the analysis of 
the social consequences of marketing policies, decisions 
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and activities.

The interconnectivity of consumers through social 
media such as communities, reviews or recommendations 
is likely to establish trust in e-commerce. In SNSs, 
the social interaction of consumers helps their peers 
to develop or reject trust in a provider. Consumer 
socialisation occurs through social media directly by 
social interactions among consumers, and indirectly 
by supporting product involvement (Wang et al. 2012). 
The social relationship of consumers generated through 
social media significantly affects the perceived trust of 
consumers (Pan &Chiou 2011).

The role of social media in marketing is to use it 
as a communication tool that makes the companies 
accessible to those interested in their product and makes 
them visible to those that don’t know their product. It 
should be used as a tool that creates a personality behind 
their brand and creates relationships that they otherwise 
may never gain. This creates not only repeat-buyers, but 
customer loyalty. Fact is social media is so diversified 
that it can be used in whatever way best suits the interest 
and the needs of the business.   

REVIEW OF LITERATURE

P. Sri Jothi, et al(July 2011)Analysis of social 
networking sites: A study on effective communication 
strategy in developing brand communication..Journal of 
Media and Communication Studies Vol. 3(7), pp. 234-
242, July 2011It is necessary to study the effectiveness 
of brand communication strategy followed in social 
networking sites which are mainly accessed by Indian 
users. This research attempts to find the effectiveness 
of brand communication strategy in promoting and 
advertising their brand in social networking sites. The 
effectiveness is determined with the help of survey from 
people who use these sites, and the content of three 
social networking sites is analyzed9.  

Georgios Tsimonis and SergiosDimitriadis(Sep 
2013).Brand strategies in social media .– The purpose 
of this paper is to: first, examine whycompanies create 
brand pages in social media, how they use them, what 
policies and strategies they follow, and what outcomes 
do theyexpect; and second – from firms’ point of view 
– how users are benefited from such pages. The main 
actions of the firm are making prize competitions, 
announcing new products/ services, interacting with 
fans, providing advice and useful information, and 

handling customer service issues3.

Afrina Yasmin, et al(April 2015)Effectiveness of 
Digital Marketing in the Challenging Age: An Empirical 
Study.International Journal of Management Science and 
Business Administration Volume 1, Issue 5, April 2015, 
Pages 69-80The main objective of digital marketing is 
attracting customers and allowing them to interact with 
the brand through digital media. This article focuses on the 
importance of digital marketing for both marketers and 
consumers. We examine the effect of digital marketing 
on the firms’ sales. Additionally the differences between 
traditional marketing and digital marketing in this paper 
are presented. This study has described various forms of 
digital marketing, effectiveness of it and the impact it 
has on firm’s sales. The examined sample consists of one 
hundred fifty firms and fifty executives which have been 
randomly selected to prove the effectiveness of digital 
marketing. Collected data has been analysed with the 
help of various statistical tools and techniques1.    

Sita Mishra(May 2015)understanding social media 
mindset of consumers: an Indian perspective.JISTEM 
- Journal Of Information Systems And Technology 
Management  Vol. 12, No. 2, May/Aug., 2015 pp. 
203-218 .In the present paper the emphasis is upon the 
analyses of the social media mindset of consumers in 
India, and examining the impact of various variables 
of extended TAM in order to explain the variables 
that influence level of acceptance of SNS by Indian 
consumers. Results indicated positive and significant 
effects of perceived usefulness while perceived risk 
influenced negatively. Further, perceived ease of use and 
personal fit with brands both found to have a positive 
effect on marketing through SNS but were not significant. 
The results of present study in India pointed out that 
establishing personal fit with consumers and providing 
userfriendly web sites,  and reducing the perceived risk 
has impact on developing positive attitudes8.   

Karla Barajas-Portas(Sep 2015)The Impact of 
Consumer Interactions in Social Networking Sites on 
Brand Perception  Journal of Internet and e-Business 
Studies Vol. 2015 (2015), Article ID 197131,  The aim 
of the present research is to explore the impact of the 
interaction on the brand perception using as base the 
Social Networking sites. We propose an extended model 
which provides relevant information of the evolution of 
brand perception, considering one of the most relevant 
processes for the human being: socialization as interaction 
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through Social Media. The study was conducted in 
order to obtain the data with users of at least one Social 
Networking Site.  We present a Brand perception scale 
measured as a combination of 5 dimensions:  Affective 
perception, Functional perception, Reputation, Brand 
Experience and interaction through Social Media. The 
relevance of the research is based on the importance of 
the generation of innovative ways of being close to the 
consumer5.

F. Safwa Farook, NalinAbeysekara(Dec 2016)
Influence of Social Media Marketing on Customer 
Engagement .International Journal of Business and 
Management Invention ISSN (Online): 2319 – 8028, 
ISSN Volume 5 Issue 12.The study examined the influence 
social media marketing has on customer engagement. 
The study was decided to be investigated as we can see 
that organizations spending on social media continue 
to soar, but measuring its impact remains a challenge 
for most businesses. All in all, social networking sites 
facilitate active communication between companies 
and users and spur interactions among users. Here he 
need arrived to find out the factors influencing customer 
engagement; to explore what content they enjoy most 
on a Facebook brand page. The findings of this study 
revealed the five factors that have a significant impact on 
customer engagement7.

Haslinda Musa, et al(2016) Analysing the 
Effectiveness of Social Media Marketing. The purpose 
of the paper is to report on the process and findings 
of factors that influence the effectiveness of customer 
engagement, brand reputation & image, and customer 
brand attitudes towards online performances of Small 
and Medium Enterprises (SMEs) in Melaka. The paper 
contains sufficient details to support that objective and 
suitable to be presented at the conference. Besides, 
this paper examines the relationship between factors 
influencing effectiveness and SMEs performance and 
also examined the key determinants of those factors 
towards SMEs performances. A literature review is 
presented to explain the effectiveness of social media 
marketing towards SMEs performances. In additional, 
a survey was carried out through questionnaire in 
the area of Melaka. The effectiveness of social media 
marketing contributes to SMEs success and contribute 
to their growth in the future, although some problems 
are acknowledged4.

Pavel Ciprian (2017).The Growing Importance 

Of Social Media In Business Marketing.The growing 
importance of social media marketing among businesses 
is very clear. So the question is no longer if you must use 
the social media tool in your marketing  activities, but 
how to do it better. Business owners should pay attention 
to which social platforms help them reach their goals 
with relevant audiences, whether that’s generating sales 
or greater visibility6.

Fawad Khan et al(2017),The Importance Of 
Digital Marketing. An Exploratory Study To Find The 
Perception And Effectiveness Of Digital Marketing 
Amongst The Marketing Professionals In Pakistan .The 
purpose of this exploratory research is to present the 
perceptions towards Digital Marketing in Pakistan. This 
issue has rarely been addressed by the academicians and 
researchers in Pakistan and elsewhere. This study used 
digital marketing parameters to measure the awareness 
and effectiveness of digital marketing among marketing 
professionals in Pakistan. The result suggests that 
professionals in Pakistan are more sceptical towards 
digital marketing tools and concepts. They do not fully 
understand the benefits of digital marketing in terms of 
growth and cost effectiveness.  Finally, the limitations of 
the studies and findings are presented in study2.

OBJECTIVES OF THE STUDY

To know about the demographic profile of the 
customers of social media marketing.

To analyse the effects of various forms of social 
media marketing on the firm’s sales and other activities.

HYPOTHESES OF THE STUDY

There is no significant influence of demographic 
variables of social media marketing dimensions.

There is no significant influence of various forms of 
social media marketing.

METHODOLOGY AND ANALYSIS OF THE 
STUDY

This study is based on both primary and secondary 
data which is collected from various journals and books.
Primary source is a source from where we collect first-
hand information or original data on a topic. Interview 
technique was used with structured questionnaire for the 
collection of primary data.
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Table – 1  Age

Frequency Percent Valid Percent Cumulative Percent

Valid

25-35 54 54.0 54.0 54.0

35-45 46 46.0 46.0 100.0

Total 100 100.0 100.0

In the above table shows that 54% of the customers are the age group of 25-35 followed by the age group of 35-
45 are 46%. The age group of 25-35 are dominated in this study.

Table – 2     Category of customers

Frequency Percent Valid Percent Cumulative Percent

Valid

students 35 35.0 35.0 35.0

Bachelors 38 38.0 38.0 73.0

House wifes 3 3.0 3.0 76.0

Others 24 24.0 24.0 100.0

Total 100 100.0 100.0

The various categories of customers are presented in  the above table . 35% of students followed by 38% of 
Bachelors and housewives of 3% are purchased through social media marketing. The Bachelors are purchased more 
than the others.

EFFECTIVENESS OF SOCIAL MEDIA MARKETING

Table – 3    One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

Brand awareness 100 3.17 1.457 .146

Goodwill 100 3.17 1.303 .130
Profit 100 2.61 1.675 .168

Loyal Customers 100 3.07 1.328 .133

Target achievement 100 3.27 1.462 .146

Increased sales 100 3.71 1.217 .122

Table – 4    One-Sample Test

Test Value = 0

t df Sig. (2-tailed) Mean 
Difference

95% Confidence Interval of the Difference

Lower Upper

Brand awareness 21.760 99 .000 3.170 2.88 3.46
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Goodwill 24.327 99 .000 3.170 2.91 3.43

Profit 15.581 99 .000 2.610 2.28 2.94

Loyal Customers 23.123 99 .000 3.070 2.81 3.33

Target 
achievement 22.361 99 .000 3.270 2.98 3.56

Increased sales 30.489 99 .000 3.710 3.47 3.95

The table inferred that the effectiveness of social 
media marketing in the firms. The mean values of 
various dimensions are increased sales 3.271, Target 
achievement 3.270, Brand awareness and Goodwill 
are 3.170, Profit 2.610. It shows that the firms sales are 
increased through the social media marketing but the 
profit is decreased because of reduced cost.

FINDINGS AND CONCLUSIONS

The brand awareness for customers increased due to 
social media marketing.

The sales are increased by the social media 
marketing. Hence the customers feel the cost of the 
products is less compared with other marketing.

The firms are achieved their target because of social 
media marketing. The forms products are reached in all 
levels of customers through social media.

Finally, it concludes that,Companies should create 
innovative customer experiences and specific strategies 
for media to identify the best path for driving up social 
media marketing performance.
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ABSTRACT

Background: Urinary Tract Infection (UTI) is the most common infection encountered in children and fever is the 
presenting symptom in most of the cases. It is very difficult to diagnose UTI in pediatric age group especially in 
young infants because of vague, minimal and non-specific, symptomatology. But its early diagnosis is important in 
children as it may be the marker of urinary tract abnormalities and secondly it can lead to pathological changes in 
kidneys and urinary tract if not promptly and adequately treated.

Objective: The aim of this study was to determine demographic pattern, clinical profile, common uropathogens 
involved and their antibiotic sensitivity/resistance pattern in all culture positive UTI cases in children admitted to a 
tertiary care hospital in Odisha, so that it will be very helpful to the paediatricians in this region in better management 
of UTI cases in children.

Methods: This retrospective analytical study was carried out at Kalinga Institute of Medical Sciences, Bhubaneswar 
during the period from January 16 to December 16. A total of 150 pediatric patients aged ≤ 15 yrs having culture 
positive UTI were included in the study. Newborns, acute kidney injury at the time of admission, chronic kidney 
disease cases were excluded.

Result:  Fever was the common presenting symptom found in 76% children, vomiting was present in 20% and loose 
motion in 11.3%. Associated co-morbidity was detected in significant number (28.6%) of cases, that includes anemia, 
pneumonia, nephrotic syndrome, scrub typhus and sickle cell disease. Majority of our cases (70%) didn’t have 
significant leucocyturia. Major organisms isolated in decreasing order were Escherichia Coli (45.3%), Enterococcus 
fecalis (34.6%) and Klebsiella spp (10%). Proteus mirabilis was isolated only in one case. Majority of E. Coli, 
Klebsiella, Acinetobacter and Staphylococcus aureus were sensitive to Amikacin but Enterococcus expressed high 
sensitivity to Linezolid and Vancomycin.

Discussion:  UTI should be considered as a potential cause of fever in children even after confirming other disease 
in a febrile case; urine analysis should be done as UTI may be an associated disease. Further absence of fever is not 
a criterion to exclude the possibility of UTI. Urine culture should be done as a diagnostic evaluation even if routine 
analysis does not reveal leucocyturia or bacteruria.

Conclusion:  UTI is one of the common bacterial infections in infants and children next only to respiratory infection. 
Delay in diagnosis and/or definitive treatment may lead to long term sequel like hypertension, renal failure and CKD. 
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Thus it warrants a high level of clinical acumen from 
the treating paediatrician in diagnosing and initiating 
prompt and proper treatment.

Keywards: Pediatric urinary tract infection, antibiotic 
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INTRODUCTION

Urinary tract infection(UTI) is a common bacterial 
infection in infants and  children, with overall prevalence 
ranging from 2% to 8% throughout childhood.1,2 The 
diagnosis of UTI is often missed in  infants  and small 
children due to minimal and non-specific  symptoms. 
Young children are more vulnerable for renal scarring 
due to immature kidney, which may later on cause 
hypertension, proteinuria and  progressive renal failure1. 
The risk of recurrent UTI in children  has been found to be  
around 12-30% in the first 6-12 months following  initial 
UTI.3  Beyond infancy female  outnumber male[10:1]4.  
Due to certain anatomic and physiologic factors children 
are at increased risk of developing UTI compared to 
adult, out of  which  vesicoureteric reflux(VUR) is most 
common5.  A clinically suspected case of UTI always 
should be defined and confirmed with urine culture & 
sensitivity pattern in guiding  clinician about  treatment 
and  appropriate radionuclear imaging evaluation.6

 Even a single  confirmed UTI should be taken 
seriously especially in children due to risk of renal 
parenchymal  damage.7 E.coli is the causative agent In 
majority (60-90%) of cases of UTI in children followed 
by  Klebsiella, Enterococcous, Proteus, Pseudomonas, 
Citrobacter and Staphylococcal species8,9. The changing 
pattern of organisms and antimicrobial susceptibility in 
both community and hospital based pediatric UTI & its 
drug resistance  has become a major challenge for  its 
treatment and outcome9,10. With this background  the 
present study was carried out to determine  clinical profile 
and sensitivity pattern of uropathogens to commonly 
used antibiotics in all  children with confirmed UTI   
cases admitted to a  tertiary care hospital in Odisha.

MATERIALS AND METHODS

A  retrospective study was conducted to find out the 
demographic pattern and antibiotic sensitivity pattern   
of uropathogens among all children aged ≤ 15 years with 
culture positive UTI admitted to the pediatric ward of a 
tertiary hospital in  Bhubaneswar , Odisha from January 
2016 to December 2016. Patients age, sex, presenting 
symptoms, results of urine microscopy, culture and 
sensitivity were noted. A total of 150 cases were included in 
study.  Neonates, patients with acute  kidney injury(AKI) 
at the time of admission and chronic kidney disease 
were excluded. Urine sample of 10 mL were routinely 
collected in sterile specican by mid-stream clean catch 

or  trans urethal catheterization   method   depending on 
the patient’s age and transported to  hospital laboratory 
properly. The specimens were processed immediately. 5 
µL  loopful of the sample was inoculated on a blood agar 
and Cysteine Lactose Electrolyte Deficient agar[CLED 
media(Hi-media, Mumbai, India) (semiquntitative 
method)]  and colony count was done after overnight 
incubation at 370C. Isolates were identified by Gram 
Stain and biochemical reactions.  Number of colonies 
obtained were multiplied by 1000 to get the Colony 
Forming  Unit(CFU/mL). Samples showing at least  
105 CFU per mL of a single species were considered 
to  indicate  significant  bacteriuric UTI. Guidelines by 
Hellerstein et al11 was strictly adhered to for diagnosis 
of pediatric UTI. Antibiotic  sensitivity was performed 
using  Kirby-Baurer disk  diffusion method following 
the Clinical  Laboratory Standards Institute guideline12.

Data management and statistical  analysis were 
performed using spss software version 23 (SPSS Inc, 
Chicago, IL, USA). The variables were analysed using  
descriptive statistics.

RESULT

150(4.8%) cases out of total 3070 patients admitted 
to pediatric department during the study period had 
culture positive UTI.  Table 1 shows the age and sex 
distribution of the children with UTI. There is a overall  
male preponderance with  M:F ratio  of 1.1:1, but the 
prevalence  of UTI was more in female  compared to 
male in above 2 years  of  age (M:F=1:1.4). The mean 
age of female was (7.5+/- 4.42)yrs, higher than that of 
male with (4.2+/-4.08)yrs. Table 2  highlights  common 
presenting symptom among these children. Fever  was 
the most common(76%) presenting symptoms followed 
by vomiting(20%), diarrhea(11.3%), dysuria(10%), 
hematuria (18%), seizure(6%) and abdominal 
pain(3.3%). Most  of them had more than one symptoms. 
110 (73.3%) children received some  antibiotics  before 
hospitalization.  About 28.6% of UTI cases had co-
morbidity like   anemia(10%)  followed by pneumonia 
(6%) and Scrub typhus, nephoitic syndrome, sickle 
cell disease in 5 cases (3.3%) each(Table-3). The no. 
of episodes of UTI were maximum in above 2 years 
age(Table-1). Leucocytosis was seen in 37.3% patients 
and  15.3% of patients had raised CRP(>10 mg/L). 
Urine analysis revealed bacteriuria in 9.3% cases  and 
pyuria(> 5 leucocytes in HPF of centrifuged urine) in 
30.6% cases(Table-4). 
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All patients had undergone ultrasonograpy of 
abdomen, out of which   14.6% had some form 
of abnormalities.  Hydronephrosis was more 
common(7.3%) followed by renal calculi(2.6%) and 
thickened bladder(2.6%). Two patients had evidence of 
medical renal disease.  Out of   ten patients who had done 
their DMSA(dimercaptosuccinic  acid) scan  on follow 
up after 3  months, one had renal scar. Table -5 shows 
the organisms cultured from the urine  of study patients. 
The predominant isolates were E. coli(68, 45.3%) 
followed by Enterococcous faecalis(51,34%), Klebsiella 
pneumonia(15, 10%) and Staphylococcus aureus(7, 
4.6%). Acinetobacter, Pseudomonas aeruginosa and 
Proteus were the other organisms isolated. E. coli was 
more commonly seen in female patients(40/68, 58.8%) 
in contrast  to Klebsiella which was isolated mainly  from 
male patients(14/15, 93.3%).  A panel of selected drugs 
on   commonly found organisms confirmed antibiotic 
sensitivity pattern(Table-6). Majority of E. coli, 
Klebsiella spp, Acinetobacter and Staph. aureus were 
sensitive to  amikacin where as Pseudomonas  showed 
100% sensitivity to cefoperazone  followed by  amikacin, 
ceftazidime, ciprofloxacin and gentamicin each showing  
66.6% sensitivity. Among Gram  positive organisms  
Enterococcus faecalis was the most frequently isolated 
organism  having  sensitivity to vancomycin(98%), 
linezolid(100%) and nitrofurantoin(78.4%). One case of 
VRE(vancomycin resistant Enterococcus) was isolated  
from patient with posterior urethral valve  who  was later 
on admitted to PICU with uneventful recovery.  E. coli 
was highly sensitive to  nitrofurantoin(100%) which also 
showed good coverage against Staph. aureus(71.4%) 
and  Enterococcus(78.4%). Cefoperazone was least 
sensitive to all organisms except Pseudomonas(100%) 
and Acinetobacter(80%). Extended Spectrum 
β-lactamase(ESBL)  producing  E.coli was isolated in 
eight(5.3%) patients and was sensitive to amikacin(100%) 
and nitrofurantoin(100%) but  was resistant to other 
non-β lactam antibiotics like ciprofloxacin(75%), 
cotrimoxazole(100%) and gentamicin(100%). There 
was no difference between the community acquired 
ESBL  E. coli UTI and non-ESBL E.coil  UTI in regard 
to their presentation, age, renal abnormality, previous 
UTI  and recent hospitalization.

Table-1   Age and sex distribution of children 

with Urinary tract infection

Age (in yrs)
Male
(%)

Female
(%)

P value

0-2(n=49) 38(77.55) 11( 22.45) <0.001

Pearson Chi-
Square=
17.15

2 or more 
(n=101) 42( 41.58) 59( 58.42)

Table-2. Common presenting symptoms and 
signs in the patients with Urinary tract infection.

SN Symptoms/Signs Frequency Percent (%)

1 Fever 114 76

2 Vomiting 30 20

3 Diarrhea 17 11.3

4 Abdominal pain 5 3.3

5 Body/ leg swelling 9 6

6 Hematuria 12 8

7 Dysuria 15 10

8 Frequent urination 4 2.6

9 Under weight 3 2

10 Seizure 9 6

11 Chill and rigor 6 4

12 Suprapubic  tenderness 5 3.3

13 Toxic 4 2.6

14 Phimosis 4 2.6

15 Others 36 24

Total 150 100

(N:B Total no of patients  are 150, however, most of the 
patients presented with multiple   symptoms).

Table 3. Types  of co-morbidities associated with 
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Urinary tract infection

Diseases Frequency      (%)

Anemia 15 10

Pneumonia 9 6

Scrub typhus 5 3.3

Nephrotic syndrome 5 3.3

Sickle cell disease 5 3.3

Acute  glomerulonephritis 4 2.6

Total 43 28.6

Table  4. Urinary findings of patient with Urinary tract infection 

Urine Findings Number(%)

Appearance

 
Normal and clear
Cloudy
Straw 

120 (80)
10 (6.6)
12 (8)

Microscopy

WBC cast
Epithelial cast
Microscopic Hematuria
Pyuria (<5 cells/HPF)
Pyuria (>5 cells / HPF)
Bacteria on Gram’s stain

16(10.6)
38 (25.3)
12 (8)
104 (69.3)
34 (22.6)
14 (9.3)

Table 5: Correlation between   organisms and gender and age of patient with UTI

Sex  
Male (%)
Age (in yrs)

Female (%)
Age (in yrs)

Organisim Isolated </=5 yrs >=5Yrs >5Year >5 yrs Total

Escherichia coli 18 (26.4) 10(14.7) 17 (25) 23(33.8) 68

Klebsiella Pneumoniae 9 (60) 5(33.3) 1 ( 6.6) - 15

Enterococcus 24 (47) 7(13.7) 6(11.7) 14(27.4) 51

Staph.Aures - 2(28.5) - 5(71.4) 7

Acinetobacter 2(40) - - 3(60) 5

Pseudomonas 2(66.6) - 1(33.3) - 3

Proteus - 1(100) - - 1

Total 55 25 25 45 150
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Table-6: Antibiotics sensitivity pattern of isolated uropathogens (% sensitive) 

Organisms E coli ESBL 
E.Coli

Klebsiella 
Spp.

Pseudo
monas

Acineto
bacter

Proteus Enterococcus
Staph.
aures

Number 60 8 15 0 5 1 51    7

Amikacin 52(86.6) 8(100) 11(73.3) 2(66.6) 4(80) 1(100) 13(25.4) 6(85.7)

Gentamicin 23(38.3) 0 8(53.3) 2(66.6) 2(40) 1(100) 10(19.6) 5(71.4)

Ceftazidime 10(16.6) 1(12.5) 4(26.6) 2(66.6) 3(60) 1(100) 2(3.9) 2(28.5)

Ceftriaxone 13(21.6) 0 4(26.6) 0 1(20) 1(100) 4(7.8) 3(42.8)

Mox-clav 9(15) 0 4(26.6) 0 0 1(100) 18(25/2) 4(57.1)

Cefoperazone 9(15) 0 1(6.6) 3(100) 4(80) 0 0 0

NFT 54(90) 8(100) 7(46.6) 0 2(40) 0 40(78.4) 5(71.4)

Ciprofloxacin 54(90) 2(25) 6(40) 6(66.6) 2(40) 1(100) 3(5.8) 3(42.8)

Piperacilin 10(16.6) 0 3(20) 1(33.3) 3(60) 1(100) 4(7.8) 1(14.2)

Cotrimoxazole 6(10) 0 4(26.6) 0 3(60) 0 7(13.7) 2(3.9)

Cefuroxime 18(30) 3(37.5) 10(66.6) 2(66.6) 2(40) 1(100) 2(3.9) 3(42.8)

Pen.G 0 0 0 0 0 0 21(41.1) 1(14.2)

Vancomycin 0 0 0 0 0 0 50(98) 2(28.5)

Linezolid 0 0 0 0 0 0 51(100) 6(85.7)

                            NFT- Nitrofurantoin, Pen. G- Penicilin G

DISCUSSION

UTI is a common problem in children, whose 
prevalence varies with age and sex of children.1,2,13 The 
prevalence rate of 4.8% in present study is comparable 
to other study in this country with a rate of 4%14. But this 
study  contrasts with the study by Srivaths et al15, who 
repoted the rate as 2.48%,  the lowest from a developing 
country. Rabassa and Shattima16 in Maiduguri reported 
a rate of 11.3% in children with severe protein energy 
malnutrition after screening for UTI. Though overall 
ratio of male  and female in our study is  1.1:1, the 
incidence was slightly higher in female(1:1.4) in above  
2 yrs which is quite different from other studies1,2. 
However our finding is similar to the study by Kalanter 
et al in which they found  UTI more common in 
female(1.07:1)17. Akram et al in their  study found all 
organisms were more common in female8.

Similar to other studies13,18,19 fever was the 
predominant presenting symptoms reported in 76% of 
patients. But more specific symptoms like loin pain, 
increased frequency of urination & dysuria in this 

study  were less, reiterating  the need for screening all 
febrile children without a definite focus for UTI.About 
28.6% of our patients had associated co-morbidities like 
anemia, nephrotic syndrome, scrub typhus,pneumonia 
and sickle cell disease among which anemia was most 
common(10%). Majority(70%) of patients did not  have 
significant pyuria which contrasts with previous studies, 
where Islam et al19 detected in 92% of their cases in 
Bangladesh and Taneja et al10 found in 53.6% of their 
cases.As per AAP Clinical practice guidelines updated 
in 2011 the sensitivity of pyuria varies from 32-100%6.
More likely explanation for significant bacteriuria 
in culture without pyuria include delayed urine   
examination, contamination, insensitive criteria and 
asymptomatic bacteriuria6. Hence urine culture should 
be done as a diagnostic evaluation even if routine urine 
analysis does not reveal significant pyuria or bacteriuria. 
E. coli was the leading (45.3%) cause of UTI  in our 
study, consistent with studies reported by Mashouf et 
al.(57.4%) in Iran,Brad et al.(47.1%) in Romania and 
Taneja et al.(47.1%) in India.10,20,21 But Mouneke et al. in 
their study in Nigeria found E. coli in 13.6% of cases,13  
quite less than the other studies.10,20,21 Data from above 
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studies are suggestive of E. coli as major uropathogens 
irrespective of country, community or hospital settings. 
Klebsiella species  were found in 10% of patients similar 
to study from North India by Taneja et al.10 who detected 
in 14.5% of cases.  Similar to study by Esmaeili et al,22 
we had Klebsiella more isolated in male patients(14/15), 
the relevance of association needs further prospective 
study.

Pseudomonas aeruginosa and acinetobacter spp 
were found in 2% and 3.3% cases respectively which 
was not reported by Akram et al.8 from North India. But 
in contrast our study did not show enterobacter spp. and 
streptococci spp. which was reported by earlier study11 
from other centre in India. Gram positive organisms have 
received more attention recently as  a cause of UTI. Staph. 
aureus and Enterococci have been reported as important 
causes of UTI in children.17, 20  Enterococci was isolated 
in 34% of cases in our study. Majority of E.coli and 
Klebsiella  isolates were sensitive to amikacin followed 
by nitrofurantoin. Similar susceptibility patterns have 
been found in other studies.9,19 Though ciprofloxacin 
was effective against the Pseudomonas(66.6%), 
Acinetobacter(40%) and Proteus(100%),  Kalantar 
et al.17 and Mashouf et al.20 demonstrated  extremely 
low susceptibility of Gram negative organisms to  
fluroqunolones and co-trimoxazole that are frequently 
used antibiotics for UTI in our populations. All cases  
of  community  acquired ESBL  producing  E. coli(CA-
ESBL) were  resistant  to cephalosporins,  penicillin, 
co-trimoxazole and  gentamicin which  was  similar  to 
the  study by Kim Yun et al.23 where  they found 61% 
of  their  patients  showed  antibiotic  resistance to at  
least two  non-beta  lactam  antibiotics. Majority(70%) 
of Gram positive organisms in our study had shown 
sensitivity to  nitrofurantoin, vancomycin and linezolid 
which is same as the study from North India by Taneja 
et al.10

We observed a significant degree of antibiotic 
resistance among uropathogens with a tendency towards  
multi- drug resistance in Gram negative  organisms. The 
possible reason for this among  organisms isolated  could 
be due to the high level  unnecessary antibiotics use  in 
our county.The worldwide trend of treating community 
acquired UTI empirically may not apply for specific 
geographic regions where decreased susceptibility 
rates are documented for common urinary pathogens. 
International guidelines are no longer applicable for 

treating UTI in a region, which have the tendency of 
changing  antimicrobial sensitivity over a period of 
time regularly. Hence development of local guidelines 
based on susceptibility pattern is necessary for guiding 
emperical  treatment  before or in absence of urine 
culture  when proper diagnostic modalities are limited in 
resource poor areas.

CONCLUSION

UTI is one of the common bacterial infections in 
infants and children next only to respiratory infection;  
fever being  the most common presenting symptom. E. 
coli is the most common isolate in pediatric patients with 
UTI. Gram negative organisms are sensitive to amikacin, 
nitrofuantoin where as Gram positive organisms are 
mostly susceptible to nitrofurantoin, vancomycinn 
and linezolid. Multidrug resistant bacteria are now 
seen more commonly than before. Hence prospective 
regional studies should be carried out periodically to 
identify bacteriological profile and antibiotic sensitivity 
pattern  for appropriate treatment of children with UTI 
in that locality. Further early diagnosis and institution of 
definitive treatment is of paramount importance as delay 
may lead to long term sequelae like hypertension and 
chronic kidney disease.   
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ABSTRACT

Anemia continues to be a major public health problem among children in many parts of the world and 
Nutritional ball helps to increase the Hemoglobin level among the adolescent girls. Objectives: To assess 
the effectiveness of nutritional ball on hemoglobin level among the adolescent girls in experimental group 
and to find out the association between the post-intervention hemoglobin level among adolescent girls with 
the selected variables in experimental group. Design: Quasi Experimental (Non-Randomized control group 
design). In Post- intervention time in Experimental group 23.333% of them were not having anemia, 50% 
of them were having mild anemia, 26.667% were having moderate anemia and none of them were having 
severe anemia. Clinical application: Nutritional ball can be administered to the adolescent girls having less 
Hemoglobin level than normal to prevent anemia. Nutritional ball is considered as the most essential home 
remedy for anemia, because of its high iron content, cost effectiveness and easiness to prepare. Conclusion: 
Nutritional ball administration is effective to improve the Hemoglobin level among the adolescent girls.
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INTRODUCTION

Adolescence is the period that starts from puberty 
till the completion of sexual maturation1 According 
to UNICEF, 2012, adolescent population (10-19), is, 
238562.5 i.e. 19% of total population in India among 
which 60 to 70 percent of the adolescent girls are anemic2

Adolescents gain 30% of their adult weight and 
more than 20% of their adult height between 10-19 
years, which we call as the growth spurt. The prevalence 
of anemia is disproportionately high in the developing 
countries, due to poverty, inadequate diet, worm 
infestations, pregnancy/lactation and poor access to 
the health services3.  In teenagers, anemia is more than 
just being pale and tired. It can affect their development 
and school performance. Iron deficiency can cause less 
attention, alertness and decrease in learning among 
adolescents. Adolescent girls with chronic illness, 
heavy menstrual blood loss (>80 ml / month) or who 

are underweight or malnourished are at increased risk 
for iron deficiency and should be screened during health 
supervision or clinic visits. Overweight and obese 
children also appear to be at increased risk for iron 
deficiency and should undergo screening4. 

WHO estimates that 27 percent of adolescents in 
developing countries are anemic; the Inter National 
Centre of Research for Women (ICRW) studies 
documented high rates in India (55 percent), Nepal (42 
percent), Cameroon (32 percent) and Guatemala (48 %) 
respectively.

WHO lists iron deficiency (ID) as one of “Top 
Ten Risk Factors contributing to death. Iron deficiency 
anemia (IDA) is more common in South Asian countries 
including, India, Bangladesh and Pakistan than anywhere 
else in the world5. 

Adolescent girls are particularly prone to iron 
deficiency anemia because of the increased demands 
of iron by the body. This anemia not only affects the 
present status of health of the adolescent girls, but also 
shows a deleterious effect when these girls become the 
future mother. A satisfactory hemoglobin status at the 
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time of conception results in safe pregnancy and healthy 
child birth. This could be attained only when the status 
of hemoglobin is monitored and improved in adolescent 
stage itself. According to 2014 census report of India, 
Uttrakhand is leading on having 91.1% prevalence of 
anemia whereas Uttar Pradesh is on second by having 
90.9%6.

  A one year cross sectional study was conducted 
in  Uttar Pradesh to find out the prevalence of anemia 
among rural school going adolescents and to identify 
the associated factors. They took 900 school going 
adolescents using multistage sampling technique. A 
structured schedule was used to collect the information. 
Chi-square test was applied to analyze data using SPSS 
software. On analysis of data, it was found that, the 
prevalence of anemia was higher in adolescents in age 
group 10-14 years (59.58%) as compared to 15-19 years 
age group (57.06%). It was significantly higher among 
females (65.11%) as compared to males (54.67%), 
(p=0.002). The prevalence of anemia was found to be 
higher among Muslims (62.04%), adolescents belonging 
to socio-economic class III (78.89%) and belonging to 
joint families (59.63%).7 

A cross-sectional survey was executed among 
400 female school students in the age group of 13-
17 years in Chennai. The socio demographic details 
and anthropometric measurements were obtained. 
Hemoglobin was estimated using cyan method. Statistical 
analysis was done using IBM SPSS (Statistical Package 
for the Social Sciences). The results showed that the 
prevalence of anemia was found to be 78.75% among 
school students. Chi-square statistics shows significant 
association (p<0.05) of anemia with the type of family, 
socioeconomic status and dietary pattern. In this study 
42.5% of girls with BMI<18 were found to be anemic.8 

A cross-sectional study was conducted to 
determine the prevalence of iron deficiency anemia 
among adolescent school girls aged 14-20 years from 
20 different high schools located in three educational 
areas of Kermanshah, Western Iran. Around 57.3% of 
anemic girls were iron deficient. The mean levels of 
hemoglobin (Hb), hematocrit (Hct), mean corpuscular 
volume (MCV), mean cell hemoglobin (MCH) and 
mean cell hemoglobin concentration (MCHC) in study 
of adolescent girls were found to be much  lower. In 
conclusion, regarding the detrimental long-term effects 
and high prevalence of iron deficiency, iron deficiency 

anemia and anemia in Kermanshah, Western Iran its 
prevention could be a high priority in the programs of 
health system of the country and supplementation of a 
weekly iron dose was recommended.9

A study on prevalence of Anemia was conducted 
among adolescent patients of rural Mathura, U.P., India. 
They had retrospective analysis of heamogram reports 
of adolescents of out patient department, investigated 
at laboratory during months of June & July 2016. 
Hemoglobin and Complete Blood Count was done on 
automated hematology analyzer XP series: XP-100. 
The result showed that total adolescent patients were 85 
(50 boys & 35 girls) out of 759 patients investigated. 
Based on hemoglobin estimation, prevalence of anemia 
was 70.50%. Maximum number of anemic adolescents 
were in age group of 14 . Distribution of iron deficiency 
anemia was slightly more in adolescent girls’ i.e.71.43% 
than adolescent boys i.e. 70.0%.10

An experimental study was done on Government 
Higher Secondary School at Thaiyur and Chenji in 
Villupuram District. There were 30 adolescent girls in 
experimental and Control group selected by Probability 
Simple Random Sampling technique. Level of anemia 
was measured by Sahli’s hemoglobinometer. The result 
had shown that out of 60 samples, the level of Hemoglobin 
in pre-test among adolescent girls in Experimental and 
control, both group had 100% Moderate anemia.  On 
Post-test level of Hemoglobin of adolescent girls in 
Experimental group 18(60%) of them were having 
normal hemoglobin and 12(40%) of them were having 
mild anemia. In control group 0(0%) of them were in 
normal, 10 (33%) of them were having mild anemia and 
20(66.66%) of them were having moderate anemia. The 
unpaired ‘test’ value 9.45, table value 2.00 at (P<0.05) 
level of significance showed the significant effectiveness 
of Hemonutri ball on increasing the Hemoglobin level.11

The investigator during her posting to the 
community area of Greater Noida, observed that there 
was a high prevalence of anemia in the adolescent 
girls of government schools. Investigator came across 
adolescent girls with unexplained lethargy and paleness, 
which was being assessed and diagnosed as iron 
deficiency anemia. Considering the magnitude of the 
problem, the investigator was motivated to introduce 
the dietary intake of iron supplement in the form of 
nutritional ball with the low cost available materials 
among adolescent girls for a period of time to improve 
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their level of hemoglobin. 

OBJECTIVES OF THE STUDY

• To assess the level of Hemoglobin in control 
and experimental group among adolescent girls. 

• To assess the effectiveness of nutritional ball on 
hemoglobin level among the adolescent girls in 
experimental group.

• To find out the association between the 
post-intervention hemoglobin level among 
adolescent girls with the selected variables in 
experimental group.

Hypotheses

• H01-There will be a difference between the 
mean pre intervention and post intervention 
score of nutritional ball on Hemoglobin level 
among adolescent girls in experimental group.

• H02–There will be significant association 
between mean post intervention score of 
nutritional ball on Hemoglobin level with the 
selected variables.

MATERIALS AND METHOD

 Research approach used was Quantitative research 
approach

 Research design used was quasi experimental 
design

Sample Size:

60. (30 control and 30 experimental).

Criteria For Sample Selection:

Inclusion Criteria:

• Adolescent Girls studying in selected 
government Schools of Greater Noida.

• Who are within the age of 13 to 16 years.

•  Adolescent children whose Haemoglobin level 
is equal or less than 11 mg/ dl.

Exclusion Criteria:

• Who are not interested to participate in the 
study.

• Who are not available during the time of data 
collection.

• Girls who were menstruating at the time of data 
collection.

TOOLS OF THE STUDY 

Section A-Demographic variables   such as age of 
adolescent girls, educational status, religion, type of 
family, family monthly income, dietary pattern, age of 
menarche, regular menstruation, flow of bleeding during 
menstruation and  educational status of mother was 
assessed.

Section B- Hemoglobin was tested in the laboratory.

Classifying the subjects according to the degree of 
anemia

Degrees of anemia

The classification of anemia as recommended by 
WHO (1992) and

National Institute Of Nutrition (NIN,1986) was 
followed for categorization of the subjects.

Level of Anemia Score

No Anemia >12 mg/dl

Mild Anemia 11-11.9mg/dl

Moderate anemia 8-10.9mg/dl

Severe anemia <than 8mg/dl

Section C- Administration of nutritional ball. 

Data Collection

The study was conducted from 5-03-2018 to 3-04-
2018.Adolescent girls (n=60) aged between 13-16 years 
were selected by Non-Probability Purposive sampling 
technique at Government School, Tugalpur, Greater 
Noida, Uttar Pradesh.

Pre-test: 

Adolescent girls aged between 13-16 years were 
divided into 2 groups as experimental group and 
control group. Informed consent was obtained from the 
adolescent girls who fulfilled the criteria. On the 1st day 
the hemoglobin level was checked for both the schools 
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among the adolescent girls based on Non-Probability 
Purposive sampling technique. The girls with the 
Hemoglobin level between 8-11.9mg/dl) were taken as 
samples. 

Implementation: 

47 grams of Nutritional ball was given daily for 
about 30 days for experimental group in morning, day 
and evening time. All 30 adolescent girls use to consume 
Nutritional ball in the presence of the investigator. 

Post-test: 

After 30 days,  Hemoglobin level was checked for 
both the groups and the values were recorded.

Method of Data Collection

Phase I: To identify the accurate level of Hemoglobin 
level among adolescent girls with iron deficiency anemia 
by blood analysis.

Phase II: Nutritional ball was given to the 
adolescents whose Hemoglobin level was 11.9 or less 
than in experimental group.

Phase III: After a period of one month the blood 
was assessed for the level of Hemoglobin in both control 
and experimental group.

Ethical Consideration: 

Informed written consent was obtained from the 
Head master of the school prior to the collection of the 
data. 

Written consent was obtained from the adolescent 
girls to consume the nutritional ball.

Ethical clearance certificate was obtained from the 
ethics committee 

The steps for analysis:

• The data will be organized in master sheet and 
tabulated.

• Using window Excel sheet data and percentage 
of the analysis of demographic data will be 
done.

• Mean, mean percentage and standard deviation 
of control group & experimental group. 

• Post- test hemoglobin was compared by control 
group using mean difference.

• Association of hemoglobin level with selected 
demographic variable was done using chi-
square test.

FINDINGS
Section A:

Distribution of demographic variables of the 
adolescent girls in experimental group and control group.

Section B:

 Hemoglobin level of the adolescent girls in 
Experimental and Control group.

Section C:

 Effectiveness of Nutritional ball after administration 
to the adolescent girls in Experimental group.

Section D:

 Association between post-test level of Hemoglobin 
among adolescent girls with their selected variables in 
Experimental group.

Section – A: Distribution of Samples According 
To Their Demographic Variables 

Figure No. 1: Diagram showing the percentage distribution of 
Experimental and Control group according to the Age of the 
Adolescent girls.

Figure No. 2: Diagram showing the percentage distribution of 
Experimental group and Control group according to the Age 
of Menarche.

Section-B: Assess The Hemoglobin Level of 
The Adolescent Girls In Experimental And Control 
Group
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Figure No. 3: Diagram showing percentage distribution of 
the Pre-intervention Hemoglobin level of adolescent girls in 
experimental and control group.

Figure No. 4: Diagram showing the distribution of post- 
intervention level of hemoglobin of the adolescent girls in 
Experimental and Control group

Section C:

To Evaluate The Effectiveness of Nutritional Ball 
After Administration On The Adolescent Girls In 
Experimental Group.

Table No. 1

Test Mean
Standard 
Deviation

t Value P value

Pre-
test

10.6133 1.04312

4.649
0.001**

Post-
test

11.0553 1.021340

Pre-intervention and post-intervention scores of 
hemoglobin of the adolescent girls in experimental 
group 

Above table shows that the average pre-intervention 
scores of the hemoglobin level among adolescent girls 
in experimental group is 10.6133(SD 1.04312) and the 

post- intervention mean score is 11 (SD 1.021340).The 
t value is 4.649. This shows that there is a significant 
(at P<0.01 level) relationship between pre-intervention 
and post-intervention score on hemoglobin level among 
adolescent girls in the experimental group. 

Table No. 2

Test Mean Standard 
Deviation t Value P value

Pre-
test 11.0100 0.69399

0.682
0.501

Post-
test 11.0200 0.69798

Pre-intervention and post-intervention scores of 
hemoglobin of the adolescent girls in control group

This shows that there is no significant (at P>0.01 
level) relationship between pre-intervention and 
post-intervention scores on hemoglobin level among 
adolescent girls in control group. 

Section D:

Chi- square values were calculated to find out the 
association between post intervention scores on the 
levels of Hemoglobin in experimental group among 
adolescent girls with their variables.

It reveals that there was no significant association 
between post-intervention level of hemoglobin 
of Experimental group with any of the variables 
(P&gt;0.01). It seems that Nutritional ball on

Hemoglobin level was effective to the experimental 
group irrespective of their variables.

DISCUSSION

Findings related to the level of Hemoglobin among 
adolescent girls in both group. 

a) Experimental group for level of hemoglobin. 

Pre-intervention

36.667 % of them were having mild anemia and 
63.333 % of them were having moderate anemia. 

Post-intervention

23.333% of them were not having anemia, 50% of 
them were having mild anemia, 26.667% were having 
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moderate anemia and none of them had severe anemia.

b) Control group for level of hemoglobin. 

Pre-intervention

70%of them were having mild anemia and 30%of 
them were having moderate anemia 

Post-intervention

3.334% of them were having no anemia, 63.33% 
of them were having mild anemia and 33.33% of them 
were having moderate anemia. 

CONCLUSION 

From the findings of the study it can be concluded 
that, most of the adolescent girls in experimental group 
fall at the age of 14 years and were from 7th standard. 
Most of the girls from experimental group were from 
nuclear family, the family monthly income was less than 
Rs.5000, and they were having mixed dietary pattern. 
Most of them attained menarche at the age of 13 and 
had irregular menstruation as well moderate flow of 
bleeding.

Most of the adolescent girls in the control group 
were of the age 14 and were from 8th standard. All the 
girls were from Hindu religion. Most of the girls from 
control group were from joint family and family monthly 
income was less than Rs.5000. They were having equal 
mixed and vegetarian diet pattern. Most of them attained 
menarche at the age of 13 and had irregular menstruation 
as well moderate flow of bleeding.

The administration of nutritional ball was effective 
in improving level of Hemoglobin among adolescent 
girls in experimental group.
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ABSTRACT

Coastal waters of Makassar have important roles not only for the fishermen but also for businessmen and 
tourisms development.  Based on landscape plan of Makassar, coastal waters of Makassar were designated 
for tourism development.  In conjunction with those designations quality of the environment has to be 
keeping in order maintaining the environment was still in a good condition.  Therefore, a research on heavy 
metal content in the waters is necessary to be conducted by comparing the value with the environmental 
standard quality.  Research on heavy metal (Hg, Cd, Pb and Cu) contents as a standard for water quality 
because of their toxicity on organism live in a certain period of time.  The objective of this research is to 
examine heavy metal content in Coastal waters of Makassar for fisheries and tourism purposes. In coastal 
waters of Makassar and several river mouths, water samples were taken with ten replications.  In Makassar 
waters, at the beginning of this research sampling location was designated based on land and water activities.  
Samples was taken by using sampling bottle in the area of coastal waters of Makassar such as in the river 
mouth of Tello, Paotere Port, river mouth of Jeneberang, TanjungMerdeka, and Losari beach with using 
composite sampling methods.Five locations of sampling were designated based on 1) purpose of sample 
collection, 2) water resource would be collected, 3) water flow models would be sampled, and 4) water 
body flow model would be sampled.  Based on the result of this research, Cd content was 0,083 – 0,129, Pb 
content was 0,434 – 0,838 and Cu content was 0,027-0,39 mg/l).  Heavy metal content (Cu, Pb and Cu) in 
the coastal waters of Makassar was still in save condition and still below standard quality based on Kepmen-
LH 51/2004. 

Keywords: Heavy metal, coastal waters Makassar.

INTRODUCTION

The development of cities and industrial progress in 
Indonesia is increasing rapidly which will indirectly be 
followed by additional waste and other environmental 
problems 1-4. Other diseases also occur such as infectious 
diseases such as Tuberculosis and Diarrhea and 
noninfectious diseases such as stroke and traffic accident 
5,6. Improper city management and poor industrial waste 
disposal processes and household waste can cause 
pollution and ultimately have a negative impact on the 
environment 7,8.
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Pollutants that enter the environment will react with 
one or more environmental components 9,10. Changes in 
environmental components physically, chemically and 
biologically as a result of pollution materials bring about 
changes in environmental values called quality changes 
2. Waste containing pollutants will change the quality of 
the environment if the environment is unable to restore 
its condition according to the carrying capacity it has. 
Therefore, it is important to know the nature of the waste 
and the pollutant components contained.

Initially industrial waste and household waste 
entering the sea either through rivers or sewers has a low 
pollutant power so it is not dangerous, but if the waste is 
more and more and exceeds the carrying capacity of the 
environment, it will slowly cause serious pollution to the 
marine environment 11-14.
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The sea is a place of life for various organisms that are 
very influential in the aquatic environment 15. Disposal 
of liquid waste from business activities, domestic waste, 
garbage or sewage that can continuously cause pollution 
to the sea is increasing, without the opportunity to purify 
them due to reduced or lost oxygen which is needed by 
the habitat of sea water quality 16.

The coastal area of Makassar city is one of the 
industrial cities that is growing very rapidly where the 
population activities in this area are increasing along with 
the development of the economy 17. Makassar, which is 
located on the coast, cannot be separated from various 
waste problems, both industrial waste, household waste 
and sea transportation which will eventually be wasted 
into the sea.

The waters around the Makassar coast are waters that 
are susceptible to being penetrated by various pollutants 
sourced from household waste inputs and industrial 
waste from sewage disposal and canals which lead to 
the Makassar coastal waters. Seeing these conditions 
that continue to take place, research is needed on the 
presence of heavy metals as contaminants in the coastal 
waters of Makassar.

The purpose of this study was to determine the 
distribution and content of heavy metals in the waters of 
Makassar Beach.

RESEARCH METHOD

Research Site

This research was carried out in the coastal waters of 
Makassar. Sample analysis was carried out at the Maros 
Soil Installation Laboratory.

Tools and materials

Tools and materials used are boats, pipettes, 
sample plastic bottles, compass geology, computer 
devices, atomic absorption spectrophotometers, global 
positioning systems.

Water Quality Sampling Techniques

Determination of observation stations

In the coastal areas of Makassar City and rivers, 
samples were taken in each river and carried out 10 
times. In coastal areas, research begins with determining 
the location of sampling conducted with consideration to 

represent activities on land, and activities in the waters. 
Water sampling was carried out using sample bottles in 
five coastal areas, namely the Tello River estuary, Paotere 
Port, Jeneberang River estuary, Tanjung Merdeka, and 
Losari Beach with composite sample technique. The 
sampling location was chosen / determined intentionally 
(purposive sampling). The determination of these 
five sampling locations is based on 1) the purpose of 
sampling, 2) the type of water source to be sampled, 
3) the pattern of water flow to be sampled and 4) the 
flow pattern of water bodies to be sampled, specifically 
surface water.

Water Sampling

Water samples are taken in a composite using a 
sampling tool. Water samples are put in a bottle and 
labeled with a sample of water inserted into the cool box 
to be brought to the laboratory for analysis purposes. The 
time of sampling water together with the time of taking 
some supporting parameters such as temperature, pH, 
and brightness. This sample sample is then preserved 
with concentrated H2SO4 before analyzing it in the 
laboratory.

Position (latitude - longitude) of the sampling 
location or each observation station is determined using 
GPS (global positioning system). Water quality data 
collection was carried out for six months.

RESULTS AND DISCUSSION

Heavy metals in natural waters have very low levels, 
and will increase if there is pollution by pollutants 
containing heavy metals 18,19. Heavy metal materials, Hg, 
Cd, Pb, and Cu, are hazardous materials because they 
are toxic for the life of organisms within a certain period 
of time. Factors affecting the toxicity of heavy metals in 
water according to Bryan (1976), are the form of these 
heavy metal compounds, both organic, inorganic, neutral, 
and other metals. One of the properties of heavy metals is 
difficult to destroy naturally and tends to accumulate in 
natural food chains through a biomagnification process.

Cadmium (Cd) is a silver-white metal, soft, shiny, 
insoluble in alkaline, easy to react, and produces 
potassium oxide when it is pressed. Cd is commonly 
found in combination with chlorine (Cd chloride) or 
sulfur (Cd sulfite). Cd has an atomic number of 40, 
atomic weight of 112.4 g / mol, melting point of 3210C, 
and boiling point of 7670C. The range of Cd at the 



 212       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

study location. The range of Cadmium (Cd) at the study 
location was between range (0.083 - 0.129 mg / L). It 
can be seen that the presence of Cadmiun in the research 
location is slightly above the water quality standard 
according to Minister of Environment Decree No. 51 
of 2004, namely Cd = 0.05 - 0.1 mg / L. (as shown in 
Figure 1.)

Figure 1.  Cd concentration at the study site

Lead (Pb) is a heavy metal that is naturally present 
in the earth’s crust, but lead also comes from human 
activities 20. Pb has a low melting point, is easy to form, 
has active chemical properties, so it can be used to coat 
metal so that no arising will occur. Pb is a shiny, bluish 
gray soft metal that is easily purified from mining. Lead 
melts at 3280C (6620F); boiling point 17400 C (31640 
F); and has a gravity of 11.34 with an atomic weight of 
207.20. The range of Pb at the study location as shown in 
Figure 2. ranges from (0.434 - 0.838 mg / L). This can be 
seen that the presence of Pb at the study location is still 
below the standard quality standard of the Minister of 
Environment Decree No. 51 of 2004 (0.1 - 1.0 mg / L).

Figure 2. Concentration of Pb values at the study location

Kuprum or copper (Cu) has a cubic crystal system, 
which is physically yellow and when using a microscope 
it will be brownish to grayish. Cu is a metal group, red, 
and easily deformed. Physically, heavy metal Cu is 
classified into good conductor metal so that Cu is widely 
used in electronics. The range of Cu (Figure 3.) in the 
study location is in the range (0.027 - 0.039 mg / L) the 
presence of Cu in the study location is still below the 
standard quality standard of Minister of Environment 
Decree No. 51 of 2004 (2.0 - 3.0 mg / L) This indicates 
that the presence of Cu in the research location is still 
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Figure 3. Cu concentration at the study site

Figure 4 explains that the relatively high Pb at the 
study site is thought to originate from anthropogenic 
activities, namely from the burning of fuel, both carried 
out on land (transportation and industry) and from 
activities in the sea (transportation). The same condition 
also occurred the concentration of Cd, namely Cd which 
entered the waters allegedly originating from industrial 
activities. In contrast to Pb and Cd, Cu concentrations in 
waters are relatively low. This is because Cu is needed 
for the formation of haemocianin in invertebrate animals 
especially from phyllum krustase.

CONCLUSION

This study concludes that the content of Cd in the 
coastal waters of Makassar is in the range of (0.083 - 
0.129 mg / L), Pb content in the study location ranged 
from (0.434 - 0.838 mg / L) and Cu ranged from (0.027 
to 0.039 mg / L ), The content of heavy metals such as 
Cd, Pb and Cu in the coastal areas of Makassar coastal 
waters are still safe and are still below the standard 
quality standards, based on Minister of Environment 
Decree No. 51/2004.
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ABSTRACT

Cardiovascular disease remains a major health problem in today’s society. It is estimated that more than 
6 million people have a history of myocardial infarction and/or angina. Hypertension is another major 
health problem affecting at least 50 million people in the United States. Due to the high prevalence of these 
conditions, many patients will be taking one or more cardiac medications. The present study was carried out 
with the objectives to assess the knowledge of critical care nurses on cardiac medications and to find out the 
association between the qualification, clinical experience and the previous experience of attending cardiac 
emergencies. The research approach used for this study was survey approach. Descriptive survey design 
was adopted. About 108 critical care nurses were selected using convenient sampling technique. The data 
collection instruments were: Demographic Proforma and Structured knowledge questionnaire on cardiac 
medications. Content validity of the tools was established by giving it to five experts in the field of nursing, 
general medicine cardiac medicine and pharmacology. Modifications were made according to experts’ 
suggestions. The tools were pretested before use among five critical care nurses. Reliability coefficient of 
Structured knowledge questionnaire was found out by using Split half technique and the tool was found 
reliable (r=0.806). Descriptive statistics was used to analyze the data. The significant findings of the study 
were: Majority 74(68.5%) of the participants were between the age group of >25-40 years, Majority 85 
(78.7%) were females. About 65 (60.2%) were with the GNM qualification, majority 62(57.4%) were with 
the clinical experience of >1-5 years and 35 (32.4%) mentioned that they had attended cardiac emergencies 
during their clinical experience. It was found that the majority 47 (43.5%) of the participants shared equally 
good and average knowledge on cardiac medications. It was found that there was no significant association 
between the knowledge of critical care nurses on cardiac medications and education (χ2=2.295,p=0.317) and 
clinical experience(χ2 =8.551,p<0.200). 

Keywords: Knowledge, critical care, cardiac medications, reinforcement workshop.
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INTRODUCTION

Non communicable diseases are increasing 
alarmingly at the global level. It has been anticipated that 
by 2020, there would be an 11% rise in cardiovascular 
deaths in India and hypertension is one of the major 

contributing factor for the same.1 In the hospital setting, 
emergencies typically occur in emergency departments 
(EDs) and intensive care units (ICUs). But many also take 
place in progressive care units or general nursing units. 
And when they do occur it can cause marked anxiety 
for nurses especially those unfamiliar or inexperienced 
with the drugs used in these emergencies.2,3 Nurses are 
expected to be mainly responsible for the efficient and 
effective management of patient care services. In the 
health care team nurses play a pivotal role in caring 
for patients. They are considered as the frontline case 
managers as they are the first ones to receive any 
emergencies arriving into their units. It is very important 
that they need to know the drugs in the crash cart. More 
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importantly, it must be ensured that they are adequately 
trained in cardiac medications which is a crucial step 
in a patient’s survival in cardiac emergencies.It is very 
important that every nurse working in an intensive care 
unit is able to think critically, analyze the situation 
and know the medication before administering. They 
should try to answer the ‘WH’ questions (why, what, 
when and how) in relation to the drugs which they are 
administering. That can really bring a great change in 
the health care settings and ultimately the nurses will be 
able to fetch a tremendous satisfaction seeing patients 
getting stabilized out of the emergencies. Lack of drug 
knowledge can cause medication errors. Regardless of 
what is ordered, nurses need to be able to recognize 
when a prescribed dose of a medication is too high or 
low. With each medication administration, nurses are 
accountable for knowing what possible side effects are 
to be monitored. The rate of preventable and potential 
adverse drug events is high in ICUs compared with non-
ICU. 4,5

Patients’ safety is increasingly recognized as essential 
in the practice of intensive care medicine. Patients in 
intensive care unit require high intensity care and may 
be at high risk for iatrogenic injury. Individuals have 
right to safe and effective quality health care. Patients in 
ICU are prescribed twice as many medications as non- 
ICU patients. The critical care safety demonstrated that 
78% of serious errors in ICU patients are attributable 
to medication. A compassionate, knowledgeable, and 
skilled nurse caring for the patient in a critical care unit 
is an asset in the achievement of positive outcomes for 
the patient.6,7

MATERIALS AND METHOD

 The critical care nurses (108) were selected 
for the study conveniently. The research approach used 
for this study was survey approach with descriptive 
survey design. Objectives of the study were to assess 
the knowledge of critical care nurses on cardiac 
medications and to find out the association between 
the qualification,clinical experience and the previous 
experience of attending cardiac emergencies.The data 
collection instruments were: Demographic Proforma, 
Structured knowledge questionnaire on cardiac 
medications. The Knowledge questionnaire had 30 
items and the scores were arbitrarily classified as poor 
(0-10), average (11-20) and good (21-30) knowledge. 
Content validity of the tools was established by giving it 

to five experts in the field of nursing, general medicine 
cardiac medicine and pharmacology. Modifications 
were made according to experts’ suggestions. The 
tools were pretested before use among five critical care 
nurses. Reliability coefficient of Structured knowledge 
questionnaire was found out by using spearman brown 
prophecy formula and the tool was found reliable 
(r=0.806).The ethical clearance was obtained from the 
Institutional Ethical Committee (IEC) before proceeding 
for data collection. Written informed consent was 
obtained from the participants before collecting the data. 
The tools were self-administered. 

RESULTS AND DISCUSSION

The findings of the study show that majority 
74(68.5%) of the participants were between the age 
group of >25-40 years, Majority 85 (78.7%) were 
females. About 65 (60.2%) were with the GNM 
qualification, majority 62(57.4%) were with the clinical 
experience of >1-5 years and 35 (32.4%) mentioned 
that they had attended cardiac emergencies during their 
clinical experience (Table 1). Majority 47 (43.5%) of the 
participants shared equally good and average knowledge 
on cardiac medications. The poor knowledge among 
13% of the participants could be because 66% had not 
attended any cardiac emergencies (Table 2).  The study 
also revealed that there is no significant association 
between the knowledge of critical care nurses on cardiac 
medications and education (χ2=2.295,p=0.317), clinical 
experience(χ2 =8.551,p=0.200) and attending cardiac 
emergencies(χ2 =3.188,p=0.203) (Table 3).

The above findings are supported by the study 
conducted by Devi, Mayya, Bairy, Mohan, Anjali, 
Aswathy et al on Knowledge of cardiac emergency 
drugs and its application in clinical practice among 
undergraduate nursing students of selected college of 
Udupi, Karnataka.  The objectives of the study were 
to compare the level of knowledge and application of 
knowledge on cardiac emergency drugs among third 
and fourth year B.Sc. nursing students and to compare 
the opinion of fourth year and third year B.Sc. nursing 
students in learning pharmacology. The data was 
collected from 120 sample using descriptive survey 
approach. The result showed that 61.66% of the third 
year and 40% of fourth year B.Sc. Nursing students 
have poor level of knowledge as well as 60% of fourth 
year and 80% of third year did not have adequate theory 
knowledge of cardiac emergency drugs which clearly 
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indicates that the students require further input into the 
learning of cardiac emergency drugs for comprehensive 
care of cardiac patients.8

 The findings of the present study is also 
supported by the study conducted by Anupriya on study 
to assess the knowledge about selected cardiovascular 
drugs among cardiac nurses. The study was conducted 
among fourty cardiac nurses from one of the Medical 
Sciences institute, Trivandrum. Convenient sampling 
technique was used for selecting the sample. A self-
prepared questionnaire was used. Study showed that 
cardiac nurses knowledge on selected cardiovascular 
drugs is above average (10.75/15).There was no 
statistically significant difference the mean knowledge 
score and age, year of experience, place of work and 
training programme attended.9 The study by Suchithra 
GR among cardiac ICU nurses in Thiruvanathapuram, 
showed that out of 30 staff nurses, 17 (57%) had their 
knowledge on cardiac drugs between 61-80%. 10

CONCLUSION

The result showed that there was only 14 (13%) 
were with the poor knowledge on cardiac medications. 
So the researcher did not feel the need for conducting the 
reinforcement workshop on cardiac medications. This 
is been discussed with the nursing administrator at the 
hospital and is considered as an important area which 
need to be emphasized in the plan as an ongoing activity 
in the Continuing Nursing Education Programme. 
Nurses’ being knowledgeable in the handling and usage 

of cardiac medications is the cornerstone for the care 
of patients in critical care units. As there are many new 
drugs been added every year to the pharmacopedia, it is 
very important for the nurses to keep abreast with the 
advances in the field of medicine.

Table 1: Sample characteristics of critical care 
nurses in terms of frequency and percentage 

     N=108

Sample Characteristics
Frequency
(f)

Percentage
(%)

Age in years
< 25
>25-40
>40  
Gender
Male
Female
Education
GNM
BSc (N)
MSc (N)
Clinical experience in years
< 1
>1-5
>5-10
>10                      
Attending Cardiac 
emergencies   
Yes
No                                          

27
74
7

23
85

65
43
0

24
62
13
  9

36
72

25
68.5
6.5

21.3
78.7

60.2
39.8
0

22.2
57.4
12
8.3

33.3
66.7

Table 2: Frequency and percentage distribution of knowledge scores of critical care nurses on cardiac 
medications.       N=108

Range of knowledge scores
Frequency 
   (f)

Percentage                       (%)

Poor (0-10) 14 13

Average (11-20) 47 43.5

Good (21-30) 47 43.5

Maximum possible score is 30.
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Table 3: Chi-square values computed between the knowledge scores of critical care nurses and selected 
variables            N=108

Variables Good Average Poor Chi-square 
(χ2)Values df P Value

Education

GNM
BSc(N)

32
15

26
21

7
7 2.295(2) 2 0.317

Clinical experience 
in years

< 1
1-5
5-10
>10
Attending cardiac 
emergencies
Yes
No

9
25
6
7

36
11

9
30
6
2

28
19

6
7
1
0

9
5

8.551(6)

3.188(2)

6

2

0.200

0.203

p<0.05                                                                                                              *Significant

Ethical Clearance: Ethical clearance was sought 
from institutional ethical committee (IEC No.410/2014). 
Informed consent from the participants was obtained 
after explaining the purpose of the study and assuring 
confidentiality of information.
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ABSTRACT

Background: Catheter associated urinary tract infections are the leading cause of secondary health care-
associated bacteremia. An infection that involves any of the organs or structures of urinary tract infection 
including the kidneys, urethra, bladder and ureter is called as urinary tract infection. About 75% of urinary 
tract infections acquired in the hospital are because of the urinary catheters. Prolonged use of indwelling 
urinary catheter is one of the main risk of catheter associated urinary tract infection.

Objective: To assess the knowledge on practice of urinary catheter care and compliance to urinary catheter 
care guidelines by the staff nurses.

Materials and Method: Quantitative approach with descriptive survey design was used for the study. 
Staff nurses available during data collection and willing to participate were included. Purposive sampling 
technique was used to recruit the participants to assess the knowledge. By concealed observation practices 
of urinary catheter care were made to assess the compliance.

Results: Majority 89(82.4%) of the participants had  average knowledge , 18(16.7%) had good knowledge  
on prevention of  catheter associated urinary tract infections .There was maximum noncompliance to the 
procedural steps while performing urine specimen collection , removal of urinary catheter and maintenance 
of urinary catheter.

Conclusion: Nurses have to be aware of hospital policies and CDC guidelines in carrying out procedures 
like urinary catheter insertion, collection of urine specimens and maintenance of indwelling urinary catheter. 
Compliance of staff nurses is vital in reducing and preventing the occurrence of health care associated 
infection. 

Keywords: knowledge on practice, urinary catheter care, compliance to urinary catheter care guidelines.
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INTRODUCTION

Health care-associated infection(HCAI), also 
referred to as “ nosocomial” or “hospital” infection, is 

that which is occurring in patient during the process of 
care in the hospital or health care facility which was not 
present or incubating at the time of admission1.

Catheter associated urinary tract infections 
(CAUTI) are the leading cause of secondary health 
care-associated bacteremia. An infection that involves 
any of the organs or structures of urinary tract infection 
including the kidneys, urethra, bladder and ureter is 
called as urinary tract infection. About 75% of urinary 
tract infections acquired in the hospital are because 
of the urinary catheters. Prolonged use of indwelling 
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urinary catheter is one of the main risk of catheter 
associated urinary tract infection .Catheter associated 
urinary tract infection is caused by many organisms. 
The frequent pathogens associated are E.Coli(21.4%), 
Candida spp (21%),Enterococcus(14.9%), Pseudomonas 
Aeruginosa(10%), Klebsiella Pneumoniae( 7.75) and 
Enterobacterspp(4.15).2,8,11

Urinary tract infections are the 4th most common type 
of hospital acquired infection with an estimated 93,300 
urinary tract infections (UTI) in acute care hospitals in 
the year 20112. UTIs are accounting for more than 12% 
of infections reported by acute care hospitals. Research 
studies shows that when health care facilities, doctors, 
nurses and care teams are aware of infection problems, it 
is possible to take specific steps to prevent them. CAUTI 
can causes a number of complications like cystitis, 
prostatitis, endocarditis, pyelonephritis, orchitis, septic 
arthritis, endopthalmitis, meningitis in patients. Yearly 
13,000 deaths occur due to urinary tract infection related 
to urethral catheters2, 9, 10, 16.  The present study aimed at 
assessing the knowledge on practice of urinary catheter 
care and compliance to urinary catheter care guidelines 
by the staff nurses working at a tertiary care hospital.

MATERIALS AND METHOD

The study was conducted in a tertiary care multi-
specialty hospital in southern India among 108 staff 
nurses. Staff nurses working in the intensive care units 
were included in the study. The data was collected 
between 2nd January 2017 and 5th February 2017. 
After obtaining administrative permission and from 
Institutional Ethics Committee (IEC No. 748/2016) 
concealed observation of events such as urinary 
catheter insertion, urinary catheter removal, urine 
specimen collection and maintenance of urinary catheter 
were made. After this the staff nurses in the units 
were explained about the concealed observation and 
consent was sort and participant information sheet was 
given to them. The knowledge was assessed by using 
structured knowledge questionnaire which consisted 
of 30 items with domains such as hospital infection 
control committee guidelines, Centre for disease control 
guidelines, pathogenesis of catheter associated urinary 
tract infection. Each item consisted of four options from 
which participants were asked to choose the right one. 

Compliance to different procedural steps of urinary 
catheter care practices was assessed by concealed 

observation. Procedures like insertion of urinary catheter, 
removal of urinary catheter, urine specimen collection, 
maintenance of urinary catheter were observed using 
checklist. All the events available during data collection 
were observed. Confidentiality of study participants was 
maintained throughout the study. 

Non probability Purposive sampling technique was 
used to assess the knowledge of staff nurses (n=108) on 
prevention of catheter associated urinary tract infection 
and for practices maximum number of observations 
were made by concealed observation.

Data was collected using structured knowledge 
questionnaire to assess knowledge and practices 
of urinary catheter care were made observed using 
observation checklist.

RESULTS AND DISCUSSION

Data was analysed using descriptive statistics. The 
findings of the study showed that out of 108 participants 
majority 95 (88%) were between the age group of 20 
to 30. Majority 92 (85.2%) were females, 64(59.3%) 
were GNM qualified and majority 67(62%) were having 
experience of 1 to 5years.Out of 16 (14.8%) who had 
attended the training program on CAUTI; 14(13%) 
expressed having awareness on Evidence Based 
Guidelines of CAUTI preventive practices (Table 1).

Out of 108 participants, 89(82.4%) had average 
knowledge and only 1(0.9%) had poor knowledge on 
practice of urinary catheter care (Figure 1). The results 
of the study conducted by Prasanna at Nellore,India in 
2015 on Knowledge regarding catheter care among 30 
staff nurses showed that 46.7% had adequate knowledge 
and 20% had inadequate knowledge.3 The findings of 
the study done by Opina & Oducado at Iliolo city in 
2014 reported that out of 30 staff nurses 70% had low 
level of knowledge and 30% had average knowledge.4 
Study conducted by Purbia, Vyas, Sharma & Rathore 
among staff nurses working at Geetanajli Hospital 
Udaipur, Rajasthan India showed that 58.88% belonged 
to inadequate knowledge and 12.22% belonged to 
moderate knowledge.5

With regard to practices of urinary catheter insertion, 
out of 19 events observed there was noncompliance to 
procedural steps in the areas of hand hygiene before 
catheter insertion with soap and water though few of them 
used hand rub. Perineal hygiene with antiseptics was 
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observed in all the events but a single swab was used for 
multiple strokes 17(89.5%).Compliance was observed in 
securing the urinary catheter and hanging the urine bag 
below bladder level (Table2). This finding is supported 
by a descriptive study which was conducted by Mark 
Lister & Ryan Michael in 2014 to assess the knowledge 
and practices of staff nurses regarding infection control 
practices for indwelling urinary catheters. The findings 
of the study reported that 40% of staff nurses did not 
perform hand washing before catheter insertion. It was 
identified that 66.7 % had poor practices on infection 
control. Out of 30 staff nurses who were observed for 30 
days; handling of sterile equipments was 80%, wearing 
sterile glove before insertion is 83.3%, perineal care is 
3.3%, placement of drainage bag was 100%4.

Out of 21 observations done; there was 
noncompliance in the areas of handhygiene, cleaning 
of port with disinfectant and aspiration of urine with 
sterile syringe, which was not performed in all the 21 
observations. It was observed that urine specimen were 
collected either by disconnecting continuous drainage 
system for cultures or directly from urine collecting bag 
for routine tests (Table. 3). The findings of this study 
contradicts the findings of the study done in 2016 to assess 
the knowledge and practice on appropriate reasons in 
obtaining proper urine cultures and identifying catheter 
associated urinary tract infection .The results showed 
that out of 394 staff nurses 78.9% of them reported of 
collecting urine specimen from port by aspirating while 
3.3% reported that urine specimen was collected from the 
drainage bag or by disconnecting the closed drainage6.

The findings also showed that with regard to practices 
of urinary catheter removal there was compliance 
observed in all events except in the area of routine 
perineal care 11(91.7%) after the catheter removal (Table 
4).With regard to practices of maintenance of urinary 
catheter, out of 170 observations done noncompliance 

was observed in the areas of handhygiene before 
procedure 50(29.41%), cleaning of perineal area with 
soap and water 20(11.76%),handhygiene after procedure 
152(89.41%), securing the catheter 161(94.70%) and 
maintaining closed drainage system 161(94.70%) 
(Table. 5). A prospective observational study conducted 
in 5 general hospitals of Kansai area of Japan reported 
that the perineal care was given by only 56% of the 
nurses for the patients with urinary catheter.7

CONCLUSION

Healthcare associated infections are a threat to 
patient’s safety. Nurses have a vital role in preventing 
healthcare associated infections. With developing 
technologies nurses need to update themselves to face 
the challenges of dealing with and preventing healthcare 
associated infections. Nurses have to be aware of 
hospital policies and CDC guidelines in carrying out 
procedures like urinary catheter insertion, collection of 
urine specimens and maintenance of indwelling urinary 
catheter. Compliance of staff nurses can reduce and also 
prevent the healthcare associated infection.12, 14, 17 In 
the present study majority (82.4%) of the staff nurses 
had adequate knowledge but there was noncompliance 
to procedural steps of urinary catheter insertion, urine 
specimen collection, maintenance of urinary catheter. 
The study findings has provided a base in finding out 
the compliance of staff nurses towards practices of 
prevention of urinary tract infection associated with 
indwelling urinary catheter. Though the staff nurses 
had adequate knowledge on prevention of catheter 
associated urinary tract infection there was maximum 
noncompliance observed in practices regarding 
catheter care.  The study recommends that nurses need 
to enhance their knowledge on the hospital as well as 
CDC guidelines for prevention of urinary catheter care 
infections so as to be compliant to the procedures.

Table 1: Description of sample characteristics.      N=108

Sample characteristics
Frequency(f)

Percentage(%)

Age  in years
20-30
>30

95
13

88
12

Gender
Male
Female

16
92

14.8
85.2
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Educational qualification
GNM
B.SC
M.SC

64
44
0

59.3
40.7
0

Total Years of experience
<1
1-5
>5

10
67
31

9.3
62
28.7

Attended training programs on catheter associated 
urinary tract infection
Yes
No 16

92

14.8
85.2

Awareness of EBP on CAUTI
Yes
No

14
94

13
87

N=108                                                                     

Figure1. Knowledge scores of nurses on prevention of catheter associated urinary tract infections.

Cont... Table1: Description of sample characteristics.     N=108
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Table 2:  Frequency and percentage description of infection control practices while inserting urinary 
catheter           N=19

Sl.          Practices                     Yes                    No                                           No                     

Frequency (f) Percentage (%) Frequency   
(f) Percentage (%)

1. Arrange sterile equipments 19 100 0 0

2. Position patient supine with knee flexed 19 100 0 0

3. Performs hand hygiene 0 0 19 100

4. Don sterile gloves 19 100 0 0

5. Perform perineal hygiene with antiseptics 2 10.5 17 89.5

6. Select appropriate catheter(smaller bore) 19 100 0 0

7. Lubrication 19 100 0 0

8. Exposes meatus with non dominant hand. 19 100 0 0

9. Sterile hand to  pick up the catheter with the distal 
end on the sterile field 19 100 0 0

10. Insert catheter into urethra until urine begins to 
drain. 19 100 0 0

11. Inflate the retention ballon with 15ml of water 19 100 0 0

12. Pull the tube gently to ensure placement 19 100 0 0

13. Connect the distal end to urine collecting bag 19 100 0 0

14. Secure catheter tubing on thigh 19 100 0 0

15. Attach drainage bag below the bladder level 19 100 0 0

16. Remove gloves and perform hand hygiene 19 100 0 0

Table 3: Frequency and percenatge description of infection control practices during urinary specimen 
collection.         N=21

Sl           Practices                  Yes                      No                       No

Frequency(f) Percentage (%) Frequency (f) Percentage (%)

1. Performs hand hygiene 0 0 21 100

2. Don  gloves 21 100 0 0

3. Clean the port of the tube with disinfectant 0 0 21 100

4. Aspirate the urine from the port with 
sterile syringe 0 0 21 100

5. Open the sterile urine container and drop 
the urine in and recap 21 100 0 0

6. Discard gloves and perform hand hygiene 21 100 0 0
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Table 4. Frequency and percenatge description of infection control practices during urinary catheter 
removal           N=12

Sl.           Practices                  Yes                No                    No

Frequency(f) Percentage (%) Frequency (f) Percentage (%)

1. Perform hand hygiene 0 0 12 100

2. Don clean gloves 12 100 0 0

3. Aspirate the water to deflate the 
balloon 12 100 0 0

4. Slowly pull the tube out 12 100 0 0

5. Routine care of  perineal area 1 8.3 11 91.7

6. Discard gloves and perform hand 
hygiene 12 100 0 0

Table 5. Description of infection control practices during urinary catheter maintenance N=170

Sl.       Practices                       Yes                        No                    No

Frequency(f) Percentage (%) Frequency (f) Percentage (%)

1. Perform hand hygiene 50 29.41 120 70.59

2. Wear clean gloves 170       100 0 0

3. Cleans the perineal area with soap 
and water 20 11.76 150 88.24

4. Performs hand hygiene after 
procedure 152 89.41 18 10.59

5. Catheter secured appropriately 161 94.70 9 5.3

6. Maintain  closed drainage system 161      94.70 9 5.3

Ethical Clearance: Ethical clearance was sought 
from institutional ethical committee (IEC No.748/2016), 
permission from Medical superintendent was sort 
and registered in CTRI. Informed consent from the 
participants was obtained after explaining the purpose 
of the study and assuring confidentiality of information.
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ABSTRACT

Introduction: IRIS remains as a major obstacle in effective administration of antiretroviral therapy. This 
study primarily focuses on evaluating the frequency of occurrence of TB-IRIS among HIV patients on 
antiretroviral therapy. Secondly, it focuses on establishing risk factors or predictors in patients developing 
TB-IRIS and finally this study aims to determine the various clinical outcomes and effect of IRIS development 
on survival rates among these patient.

Materials & Method: This study is retrospective hospital based executed in the ART centre in Mangalore, 
Karnataka. Diagnosis of TB-IRIS was made as per INSHI consensus case definition provided for resource- 
limited settings. The Data from January 2008 till September 2012 was evaluated via semi-structured 
questionnaire. Inclusion Criteria Patients eligible to receive ART and were above the age of 18. Those 
patients who were non-compliant with treatment or HIV patients no ton ART were excluded from our sample 
population

Results: A total of 125 patients were included in this study. 37(29.6%) had diagnosed TB before starting 
the treatment. 6(16.2%) out of the 37 HIV with combined TB patients progressed to paradoxical TB-IRIS 
when ART drugs were initiated. 88(70.4%) patients did not have active TB when ART was started, among 
whom 6 patients developed “unmasking” TB-IRIS. 8 (66.7%) out of the 12 patients developed IRIS in a 
period of three months of initiation of ART rest 4 (33.3%) patients developed after the three month period. 
10 (83.33%)out of the 12 patients were male. 5 out of the 6 patients with paradoxical TB-IRIS had extra-
pulmonary TB at the time of ART initiation.

Conclusion: Consensus case definition for the resource limited setting is an effective tool in the diagnosis 
of TB-IRIS. TB-IRIS can be treated conservatively and although not fatal early diagnosis and management 
can prevent a complicated course of disease. 

Keywords: tuberculosis, immune reconstitution inflammatory syndrome, HIV/AIDS, antiretroviral treatment, 
Co-Infection.

INTRODUCTION

HIV/TB coinfection has extensively contributed 
to the global health burden and this converging dual 
epidemic has relentlessly remained a major public 
health challenge. Co- treatment of HIV/TB poses many 
challenges ranging from programmatic challenges 
and  high pill burden to drug interactions and immune 
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reconstitution inflammatory syndrome( IRIS). Of these 
issues IRIS remains as a major obstacle in effective 
administration of antiretroviral therapy.(1), (2) Current 
theories concerning the pathogenesis of the syndrome 
involve a combination of underlying antigenic burden, 
the degree of immune restoration following antiretroviral 
therapy, and host genetic susceptibility.(3) It’s a disorder 
commonly observed in severely immune-compromised 
patients who are initiated on antiretroviral therapy where 
the recovering immune system responds to a previously 
acquired opportunistic infection with an overwhelming 
inflammatory response that making the symptoms of the 
infection worse. HIV/TB co-infection is a leading cause 
of IRIS.(4) It has been demonstrated that patients with 
subclinical disease started on antiretroviral therapy may 
rapidly progress to symptomatic TB disease during the 
first three months of initiation of therapy as a result of 
immune reconstitution.

Two subsets of TB-IRIS have been described 
according to AIDS clinical trial group (ACTG) (5) (1) 
“paradoxical” TB- IRIS: paradoxical worsening of 
clinical symptoms occurs after the start of ART in 
patients receiving anti-tubercular therapy (2) “unmasking” 
TB-IRIS: a new presentation of tuberculosis that is 
“unmasked” in the weeks following initiation of ART 
with an exaggerated inflammatory response. The 
consensus case-definition  proposed by international 
network for the study of HIV-associated IRIS (INSHI)
(6) and meinjtes et al is a useful tool in resource-limited 
settings for the diagnosis of TB- associated IRIS, as was 
demonstrated in  studies done in India by  Sharma SK et 
al and Kumaraswamy et al. (7), (8), (9)) TB-associated IRIS 
in co-infected patients is most often self-limiting and 
may not be associated with significant long term effects 
but may complicate the management of both conditions 
and the assessment of clinical deterioration. (10)

This study primarily focuses on evaluating the 
frequency of occurrence of TB-IRIS, both unmasking 
and paradoxical TB-IRIS among HIV patients on 
antiretroviral therapy. Secondly, it focuses on establishing 
risk factors or predictors in patients developing TB-
IRIS which can serve as screening tools to help foresee 
and manage this condition in the future and finally this 
study aims to determine the various clinical outcomes 
and effect of IRIS development on survival rates among 
these patient.

MATERIALS AND METHOD

This study is retrospective hospital based executed 
in the ART centre located in  tertiary care hospital in 
Mangalore, Karnataka. Records of 125 HIV patients 
newly initiated on ART from January 2008 to 
September 2012 were evaluated using a semi-structured 
questionnaire. The study population included those 
who were eligible to receive ART and above the age 
of 18. Those patients who were non-compliant with 
treatment or HIV patients no ton ART were excluded 
from our sample population. Case of “paradoxical” and 
“unmasking” TB-IRIS was determined as per INSHI 
(International network for study of HIV associated IRIS) 
consensus case definition provided for diagnosis of TB-
IRIS in resource- limited settings. Baseline parameters 
and demographic details were collected before starting 
the treatment with Anti Tubercular Therapy and further 
on that data was compared with patients progressing to 
TB-IRIS (cases) with those not progressing TB-IRIS 
(control group). Clinical outcomes and survival rates 
of patients developing TB-IRIS were noted. Data was 
analysed using SPSS version 11.5. The qualitative data 
was analysed using chi-square test and continuous 
data using Student t Test, P value less than 0.05 was 
considered statistically significant. 

Case definitions:

 Criteria drafted by International Network for 
Study of HIV-associated IRIS (INSHI) (6) was taken 
into consideration for cases who show signs and/or 
symptoms of paradoxical TB-IRIS.

RESULTS AND DISCUSSION

125 HIV patients newly initiated on ART were 
included in the study. 

Characteristics Frequency Percentage

Age group(years)

<30 13 10.4

30-40 55 44

41-50 43 34.4

>50 14 11.2

Gender

Male 81 64.8

Female 44 35.2
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Interval between Diagnosis and ART initiation

<1 year 55 44

1-5 years 49 39.2

>5 years 21 16.8

Active TB at initiation of ART

Extra-pulmonary TB 34 27.2

Pulmonary TB 3 2.4

Table 1 shows the baseline characteristics of study 
sample. The mean age was 40.05 years, ranging from 18 
to 73 years. 81(64.8%) were male and 44(35.2%) were 
female. Mean interval between diagnosis of HIV and 
ART initiation was 2.88 years (sd 3.59). 39(31.2%) had 
active TB at the time of treatment.  34(27.2%) patients 
had extra-pulmonary TB and 5(4%) had pulmonary TB. 

Prevalence of IRIS

A total of 12(9.6%) patients developed IRIS. At 
the time of initiation of ART 37(29.6%) had active TB, 
among whom 6 (16.2%) patients developed paradoxical 
TB-IRIS. 6 of 88 (6.81%) patients who did not have 
active TB at ART initiation developed “unmasking” 
TB-IRIS .8 (66.7%) out of 12 patients developed IRIS 
within 3 months of initiation of ART .4 (33.3%) patients 
developed IRIS between 3months to 2 years following 
ART initiation. The median duration for development of 
IRIS was 2 months. 

Figure 1 shows that among 37 patients with active TB at the 
time of ART initiation 6(16.2%) developed paradoxical TB-
IRIS and among the 88 patients who did not have TB at ART 
initiation 6(6.81%) developed unmasking TB-IRIS. This also 
shows that frequency of occurrence of paradoxical IRIS is 
more than unmasking IRIS.

Figure 2 depicts the duration of IRIS development. 8(66.67) 
patients developed IRIS within 3months of ART initiation. 
2(16.67%) patients developed IRIS between 3 months to 1 
year. and 2(16.67%) patients developed IRIS within 1-2 years.

Sub-group Analysis:

A total of 12(9.6%) patients developed IRIS. At 
the time of initiation of ART 37(29.6%) had active TB, 
among whom 6 (16.2%) patients developed paradoxical 
TB-IRIS. While evaluating for Paradoxical TB-IRIS 
we found that all 6 patients were male. 5 out of the 6 
patients had extra-pulmonary TB at ART initiation. 
All 6 patients developed paradoxical TB-IRIS within 3 
months of initiation of ART (range: 8-90 days, mean: 46 
days). Majority of the patients developing paradoxical 
TB-IRIS had extra-pulmonary TB, elevated ESR at the 
time of initiation of ART and short interval between ATT 
and ART initiation. 5 out of 6 patients recovered and one 
died within a week after admission due to Type I RF.

At ART initiation 88(70.4%) out of the 125 patients 
did not have active TB. 6(6.8%) out of the 88 patients 
developed unmasking TB-IRIS. 4 out of the 6 patients 
were male and 2 patients were female. All the patients 
developing unmasking TB-IRIS were given CAT I 
ATT treatment, 5 out of 6 patients recovered and one 
of them didn’t recover and had features suggestive of 
disseminated TB

DISCUSSION

A total of 125 patients newly initiated on ART were 
included in this retrospective study. 37(29.6%) had 
diagnosed TB before starting the treatment. 6(16.2%) 
out of the 37 HIV with combined TB patients progressed 
to paradoxical TB-IRIS when ART drugs were initiated. 
The incidence of paradoxical TB-IRIS we found 
somewhat near to the results which were obtained by 
a meta-analysis done by Müller M et al. that took into 
consideration various IRIS studies till 2009 (with 95% 
CI 9.7- 24.5) (11). A study conducted by Kumaraswamy 
et al (12) in south India reported a TB-IRIS incidence 
of around 8%. However studies conducted in high 
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income countries have reported a greater incidence of 
IRIS ranging from 11-43%(13-16). The discrepancy in 
the incidence of IRIS between developed nations and 
developing nations can be attributed to various factors 
like lack of universal standardization of case definitions 
for TB-IRIS, or difference in protocols for initiation of 
ART. 

When evaluating for predictors of paradoxical TB-
IRIS we found that all 6 patients were male (Fischer 
exact: 0.12, Mid P value: 0.057). 5 out of the 6 patients 
had extra-pulmonary TB at ART initiation which was 
however not clinically significant on uni-variate analysis 
possibly due to our small sample size. All 6 patients 
developed paradoxical TB-IRIS within 3 months of 
initiation of ART (range: 8-90 days, mean: 46 days). 
Majority of the patients developing paradoxical TB-
IRIS had extra-pulmonary TB, elevated ESR at the time 
of initiation of ART and short interval between ATT 
and ART initiation.  However, we could not achieve the 
clear-cut conclusion of risk of TB-IRIS possibly because 
of small sample size.

At ART initiation 88(70.4%) out of the 125 patients 
did not have active TB. 6(6.8%) out of the 88 patients 
developed unmasking TB-IRIS. 4 out of the 6 patients 
were male and 2 patients were female. 2 out of the 6 
patients developed umasking TB IRIS within 3 months 
and 4 patients developed symptoms between 3 months 
to 2 years.  Patients developing unmasking TB IRIS 
had an average ESR of 91 (p= 0.24) as to those did not 
progress to develop TB, for whom the average ESR was 
67. Although not statistically significant in our study we 
believe that this warrants further evaluation with a larger 
sample population. No other relevant predictors yielded 
significant results. 

Clinical presentation of TB-IRIS can significantly 
vary from patient to patient, but literature from 
Kumaraswamy et al and Lawn et al (12), (17) reported 
cervical lymphadenitis as a frequent manifestation. In our 
study however majority of the patients with paradoxical 
TB-IRIS developed constitutional symptoms such as 
fever, weight loss. 4 out of the 6 patients presented 
with newly developed pleural effusion or some form of 
serositis which was confirmed by radio-imaging. On the 
other hand, we found a wide spectrum of presentation 
in patients with unmasking TB IRIS including TB 
lymphadenitis, TB spine, TB oesophagus, abdominal 
TB and disseminated TB.  This shows that TB-IRIS has 

a vast spectrum of clinical manifestations. 

Most patients developing IRIS were treated 
conservatively with anti-pyretic, steroids, or were 
symptomatically managed with no specific changes 
being made to their ATT or ART regimen. All our IRIS 
patients were managed on an inpatient basis with the 
average duration of hospitalization being 7-10 days. 
10 out of the 12 patients recovered and 2 patients died 
during the course of hospitalization due to complications 
of retroviral disease other than TB-IRIS. Therefore we 
can conclude that although TB-IRIS may not be fatal, 
it complicates the course of disease and quality of life 
of the patient. Early diagnosis of TB-IRIS is possible 
using the consensus case definition despite the lack of 
access to investigations such as viral RNA load. We 
were unable to establish predictors for TB IRIS due to 
certain drawbacks, such as the lack of documentation 
of certain parameters like viral load and CD4 counts at 
regular intervals, as our study was retrospective. 

CONCLUSIONS

Consensus case definition for the resource limited 
setting is an effective tool in the diagnosis of TB-IRIS. 
TB-IRIS can be treated conservatively and although 
not fatal early diagnosis and management can prevent a 
complicated course of disease. 
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ABSTRACT

Background:  The prevalence of anemia  increased recently, in Central Kalimantan Province, Indonesia. 
This study aims to determine differences in knowledge, attitudes, and practices in peer education by using 
booklets and Modules on anemia in a teenage girl. 

Method:The research method used is non-equivalent pretest-posttest with the control group. The study 
population was all high school girls or equivalent in Palangka Raya City in 2016 which totaled 4348 people. 
The sample in this study were girls of junior high schools  in the City of Palangka Raya totaling 60 people. 
The treatment group were teenage girls in high school who were given intervention while the control group 
was teenage girls in high school who were not given intervention. Comparison of knowledge, attitudes, 
and behavior before and after education is made using the Wilcoxon test,  while  to compare knowledge, 
attitudes, and behavior between leaflets and booklets, the Mann-Whitney test was used. 

Results: Wilcoxon test results showed that the increase in knowledge scores with a p-value of 0.211 (p> 
0.05), an increase in attitude scores with a p-value of 0.022 (p> 0.05), an increase in behavioral scores with 
a p-value of 0.022 (p> 0.05). The results of the comparison test of the effectiveness of the use of leaflet and 
booklet media with the Mann-Whitney test for p-value knowledge is 0.669 (p> 0.05), the attitude of p-value 
is 0.623 (p> 0.05), and behavior p-value is 0.935 (p> 0.05). It

Conclusion:  There was a significant increase in knowledge, attitudes, and behavior after the use of booklet 
media and modules on prevention of anemia in peer education in teenagers girls the use of media leaflets 
and booklets had the same effectiveness in increasing the knowledge, attitudes, and behavior of teenage girls 
about anemia prevention. 
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INTRODUCTION

Anemia is the most common medical problem 
worldwide, as well as being a significant health problem 
for the community, especially in developing countries 
(1). Anemia can occur in any age group including a 
teenager. Anemia in a teenager is a severe public health 
problem because it can slow psychomotor and cognitive 

development (2).  According to WHO, the  teenager (10 to 
19 years) is a period of susceptibility to anemia due to 
rapid growth and changes in behavior, diet and lifestyle 
habits. Young women have a ten times greater risk of 
anemia than young men. This is because girls experience 
menstruation every month and are in their infancy, so 
they need more iron intake. Besides, an imbalance in 
nutrient intake is also a cause of anemia in a teenager. 
Young women are usually very concerned about body 
shape,  making so many limits on food consumption 
and various restrictions on food (3). Therefore, the target 
of nutritional anemia prevention programs has been 
developed to reach girls in  junior high school, and 
women outside of school as a strategic effort to break 
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the cycle of nutrition problems. Even so, the prevalence 
of anemia among young women is still classified as 
high. The results showed that the incidence of nutritional 
anemia in teenage girls in Jakarta regions was 44.6% (10).

Though various efforts have been made by the 
government to overcome the problem of anemia in 
teenagers today, such as giving blood tablets, but 
other initiatives should be considered for example by 
involving the participation of peers in the youth group 
to prevent anemia in a teenager. The youth care health 
care program has not been maximized because not all 
schools have implemented this program, so other efforts 
are needed to be considered by optimizing the role of 
the teenagers themselves in this case, namely peers to 
prevent anemia (11).

Previous studies have suggested that peer group 
education affects the knowledge, attitudes, and skills of 
women of childbearing age in preventing anemia. (4) This 
is also supported by research which states that peer group 
support can increase knowledge, attitudes, and actions 
of pregnant women in preventing anemia. Peer group 
support helps pregnant women to get a lot of information 
from other members and also helps them to find a way 
out of their problems about preventing anemia (5).

METHOD

This research is an analytic study with a quasi-
experimental design  with pretest-posttest with control 
group design with the intervention of using booklets 
and modules on peer education about preventing anemia 
in young women. The population of the study was 
female teenagers of high school students  in the City 
of Palangkaraya and the sample was 60 young women. 
The sampling method in this study is to use probability 
sampling with the simple random sampling technique.

RESULTS

The table below shows the characteristics of 
respondents in the control and intervention groups at 
the time of pretest and posttest. The intervention group 
showed 53% high knowledge and 50% control group. 
Details of respondent’s reaction can be seen in Table 
1 below. According to WHO, prevention of anemia 
requires an approach that has the potential to overcome 
all factors. Interventions to prevent iron deficiency 
include steps to increase iron intake through a food-based 
approach, diversification, namely diet and iron-fortified 
foods; iron supplementation; improvement of health 
services and sanitation (12). One form of prevention of 
anemia in teenagers is education through booklets with 
the help of peers

Table 1.  Characteristics of Respondents in the Control and Intervention Groups

Variable

Intervention Group Control Group

Pre-Test Post Test Pre Test Post Test

n % n % n % n %

Knowledge
Low
High

16
14

53.3
46.7

14
16

46.7
53.3

15
15

50
50

13
17

43
57

Attitude
Does not support
Support

11
19

36.7
63.3

7
23

23.3
76.7

15
15

50
50

15
15

50
50

Behavior
Negative
Positive

16
14

63.3
36.7

14
16

36.3
63.6

15
15

50
50

14
16

36.3
63.6
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Table 2. Comparative Testing of Knowledge, Attitude, and Prevention Behavior Anemia

Variable

Booklet Group Module Group

Mean ± SD

p-value

Mean ± SD

p-valuePre-test Post-test Pre-test Post-test

Knowledge 10.43± 1.79 12.47± 0.94 0.000 10.57± 1.36 11.63± 1.47 0.001

Attitude 38.87± 6.99 44.97± 5.15 0.000 42.47± 2.54 45.13± 1.63 0.000

Behavior 49.13 ±4.87 56.67 ±3.30 0.010 51.30±3.95 55.13± 4.22 0.000

Based on Table 1 and 2  it can be analyzed  the comparison of knowledge between before and after peer 
education using booklet media. The average knowledge score before being given training was 10.43 ± 1.79 and the 
average knowledge score after being given instruction utilizing the booklet media was 12.47 ± 0.94. The descriptive 
test indicated an increase in knowledge scores. Using the Wilcoxon test, a p-value of 0.000 was obtained (p <0.05). 
From this test, it was shown that the increase in the knowledge score was statistically significant and higher than the 
module group.

The comparison of the effectiveness of using media modules and booklets in improving knowledge, attitude, and 
prevention behavior of anemia in young women is shown in Table 3. 

Table 3. Comparison of the Effectiveness of Using Media Modules and Booklets 

Variable
Mean ± SD

p-value
Booklet Module

Knowledge 12.47 ± 0.94 11.63 ± 1.47 0.022

Attitude 44.97 ± 5.15 45.13 ± 1.63 0.002

Behavior 56.67 ± 5.30 55.13 ± 4.22 0.049

DISCUSSIONS

Peer association can influence premarital sexual 
behavior. The influence can be positive and negative (13). 
The results showed more than half (54.3%) of the role of 
peers active in providing information about reproductive 
health. There is a relationship between positive peer roles 
and premarital sexual behavior, where respondents with 
passive peers have 2.6 times the chance of premarital 
sexual behavior compared to respondents with active 
peers. Peer roles in sexual behavior are not influenced by 
confounding variables (knowledge, attitudes, parental 
roles, and mass media exposure) (9).

The knowledge value of teenagers who use 
the Module media is 11.63 ± 1.47, and the average 
knowledge score of young women who use booklet 

media is 12.47 ± 0.94. By using the Mann-Whitney test, 
the p-value was obtained at 0.022 (p <0.05). From this 
test it is shown that knowledge scores differ statistically 
significant, it can be concluded that the use of booklet 
media has higher effectiveness than media Modules 
in increasing the knowledge of young women about 
preventing anemia. The results of previous studies 
showed that there were significant differences between 
the use of Module media and booklets in the prevention 
of teenagers anemia education with a value of p <0.05, 
this proved that the booklet media was more effective to 
use. But one interesting thing is, education through peers 
about the prevention of teenagers anemia has a significant 
meaning in changing the knowledge, attitudes, and 
behavior of teenagers (6). This study was also supported 
by significant differences between expertise before and 
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after peer group education interventions. Substantially 
the difference is very significant to the behavior changes 
in preventing iron nutritional anemia in teenagers. If 
someone already knows health, it will facilitate the 
formation of health behaviors (7).

The value of the attitude of teenagers, who use the 
module media is 45.13 ± 1.63, and the average attitude 
score of young women who use booklet media is 44.97 
± 5.15. By using the Mann-Whitney test, the p-value was 
obtained at 0.002 (p <0.05). From this test, it is shown that 
attitude scores differ statistically significant, or in other 
words, the use of booklet media has higher effectiveness 
than media modules in improving the attitudes of young 
women about preventing anemia. Using the Wilcoxon 
test, a p-value of 0.000 was obtained (p <0.05). In 
connection with this study, peer education about anemia 
prevention is expected to help young women determine 
their attitudes towards preventing anemia, because in 
peer groups develop mutual respect and support each 
other and be responsible for things that have been 
agreed upon together. Research shows that peer groups 
influence students both in attitude formation and can lead 
to motivation and learning activities. The better the peer 
group relationship, the higher the student’s motivation 
is. Conversely, if the relationship between peer groups is 
not good, learning motivation will be lower (8).

The value of the teenager’s behavior, which uses the 
module media is 55.13 ± 4.22, and the average behavior 
score of young women who use booklet media is 56.67 
± 5.30. By using the Mann-Whitney test, the p-value 
obtained was 0.049 (p <0.05). From this test, it is shown 
that the behavioral scores differ statistically significant. 
In this study, there was a difference in behavior between 
before and after peer education using booklet media. An 
increase in scores indicates this. By using the Wilcoxon 
test, a p-value was obtained at 0.010 (p <0.05). Based 
on behavioral science, those behavioral changes occur 
gradually, there is a change in knowledge, then changes 
in attitude and after being internalized, there is a change 
in perspective (7).

Previous research shows that in teenagers, the 
closeness of the relationship between teenagers and 
peers increases dramatically, and at the same time 
the proximity of the relationship between teenagers 
and parents decreases significantly. In teenagers 
communication and trust in parents diminish and turn 
to peers to meet the need for attachment. Noting the 

importance of the role of peers, the development of a 
positive peer environment is an effective way that can 
be taken to support the development of teenagers. A 
positive peer culture provides opportunities for teenagers 
to test the effectiveness of communication, behavior, 
perceptions, and values they have (13).

CONCLUSION

There is a significant difference in knowledge before 
and after the use of media booklets and modules on 
anemia in peer education in young women. The method 
of booklet media is more effective in increasing attitude 
changes compared to the module in peer education. 
Booklet media means can significantly change the 
behavior of prevention of female teenager compared to 
the module on anemia in peer education in teenager girls.
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ABSTRACT

Aim and objectives: In vitro study of the toxic activity of aqueous extract of heart wood of Pterocarpus 
marsupium on lymphocytes of human cord  blood. Pterocarpus marsupium is a traditional drug used 
as an anti-diabetic agent for ages in India. Many research works have proved its efficacy as antidiabetic 
medication, but there is hardly any report regarding its toxicity on from the available literature. This study 
was undertaken to conduct its toxicity study. 

Material and Method: Lymphocytes from human cord blood were cultured in Dulbecco’s modified eagle’s 
medium.The toxicity  of the aqueous extract of heart wood Pterocarpus marsupium was assessed  by Acridine 
orange/Ethidium Bromide(AO/EB) Staining method as well as by 3-[4,5- dimethylthiazol-2-yl]2,5-diphenyl 
tetrazolium bromide(MTT) assay. The results were analyzed statistically.

Results: Pterocarpusmarsupium extracts showed that extract amounts up to 50 mg/ml are found safe based 
on the absence of abnormal blood cell counts and blood chemistry values and the absence of extract-related 
adverse events

Keyword:  Heart wood of Pterocarpus marsupium, lymphocyte, toxicity, cord blood.

INTRODUCTION

In the present scenario the most prevalent disease 
affecting  world-wide  is diabetes mellitus. Many 
medications are being introduced to treat this disease. 
Along with modern medicines many medicines 
derived from natural herbs are also being tried for this 
purpose. One of such potent natural herb is Pterocarpus 
marsupium. This plant is commonly known as Indian 
Kino and also known as Vijayasar in Sanskrit, Bijsal, 
Bibla etc. It is a long deciduous tree which belongs to 
Leguminaceae family. It is mostly found in evergreen 
forest of central, western and southern parts of India. 
(manish et al 2009, Gariole et al.,2010)1,2. It is a medium 
to larged sized tree of height ranging from 15 to 20 mts. 
Leaves are compound and imaparipinate. Flowers are 
yellow in terminal panicles. Fruits are circular. (patil et 
al 2011)3

Its medicinal value is known since age long from 
period of charaka and sushruta. The beauty of this tree 
is its multidimensional activity. In ancient literature 
like charaka samhita, prameha chikitsa it is described 
as rasayana or immunomodulators. Many work shows 
its potency as hypoglycaemic drug and has capacity 
for beta cell regeneration.4, 5 It also has its action on 
liver mostly Hepatoprotective activity.6 Its antidiabetic 
activities are also due to its Anti-hyperinsulinaemic 
and anti-hypertriglyceridaemic activities7. It helps to 
reduce sugar level in the body as it is having Insulin 
like action8-13, has Increased expression of glucose 
transporter14 and has inhibition of digestive enzymes 
amylase and glucosidase15. It is also having the potency 
of decreasing the elevated TNF-α (kirana halagappa)16.
Its antidiabetic effect also potentiates its anti cataract 
effect17. it is also used as astringent, antiinflamatory, 
antihemotic agent. This plant with so many efficacies is 
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a boon for mankind18.

This drug with varied range of  medicinal activities is 
mostly known for its antidiabetic effect used in diabetic 
patients for ages.  Many toxicity studies has been carried 
out with animal models to see its toxic dosage8,17, 18 .This 
study is  done to see its toxic effect, which is done on  
human cells. In this study we evaluate the toxicity of 
aqueous extract of Pterocarpus marsupium with human 
chord blood lymphocytes. 

MATERIAL AND METHOD 

The heartwood of pterocarpus marsupium  was 
collected from local market. It was dried properly in 
shade at room temperature 19. Then the woods were cut 
into small pieces and grinded in electric grinder. The 
powder obtained was soaked in equal amount of water 
for 24 hrs. The macerated pulp was filtered through 
coarse sieve 19,17 .The filterate was dried in water bath 
at temperature ranging from 40˚c to 60˚c. A sticky 
consistency of filterate was obtained.This filterate was 
completely lyophilized by continuous freeze drying 
operation to obtain a dry powder 20.

Isolation of Lymphocytes 

Umbilical cord blood (UCB) was collected in a 
sterile 50 mL falcon tube (Tarsons, Kolkata, India) 
containing 500 µL of 1000 IU heparin (HiMedia). The 
UCB that was collected immediately after the delivery 
of an infant, and the blood sample (50 mL) was stored at 
40C until use. Lymphocytes were isolated immediately 
or within 24 hours after the collection. For the isolation 
of lymphocytes, the collected UCB sample was diluted 
with an equal volume of phosphate-buffered saline 
(PBS) solution. The mixture was carefully loaded for 
overlayering into a centrifuge tube with lymphocyte 
separating medium (LSM; HiMedia), which was one-
third the total volume of the mixture. The total mixture 
was then centrifuged at 1800g for 25 minutes at  room 
temperature. The buffy coat with mononuclear cells was 
carefully removed from the tube with layers. The layers 
(heavy to light) obtained are red blood cell, LSM, buffy 
coat, and plasma. The cells of the buffy coat layer, after 
dilution with another aliquot of PBS at the 1:1 ratio, were 
recentrifuged at 2000g for 5 minutes. The lymphocytes 
pellets were used for culturing, and the cell counts were 
measured using a hemocytometer.

Growth of lymphocytes and assessment of 
toxicity by staining method

The UCB-derived lymphocytes were diluted to 
the density of 1 X 106 cells/mL with a required volume 
of Dulbecco’s modified Eagle’s medium with low 
glucose (HiMedia), and were loaded into a six-well 
culture plate (Tarsons), which contained 15% fetal 
bovine serum (Sigma, Taufkirchen, Germany), 1% 
penicillinestreptomycin, and 1% sodium pyruvate, 
along with different concentrations of aqueous extract 
of heartwood of Pterocarpus marsupium  (50, 25, 12.5, 
6.25, and 3.125 mg/mL) with 10% DMSO solution for 
the growth of UCB-derived lymphocytes. The stock 
solution of the P. marsupium extract was prepared by 
dissolving 50 mg of extract of the plant in a 1 mL aliquot 
of 10% DMSO solution, and the stock solution was stored 
at 4 0C for further use; the total volume of 2 mL was 
maintained for each well of the culture plate with extract. 
The cells were incubated with different concentrations 
of the extract (50, 25, 12.5, 6.25, 3.125, and 0 mg/mL) 
at 370C under 5% atmospheric CO2 concentration for 24 
hours. Their viability was investigated using the acridine 
orange/ethidium bromide (AO/EB) staining under a 
fluorescent microscope (Magnus, Noida, New Delhi, 
India). The AO/EB solution was prepared in PBS at 
the concentration of 100 mg/mL. Green color indicated 
live cells, whereas cells with orange and red color were 
apoptotic and necrotic cells, respectively. Toxicity values 
were obtained with concentrations of 50, 25, 12.5, 6.25, 
3.125, and 0 mg/mL aqueous heart wood extract, after 
24 hours of incubation. Percentages of lethality values of 
the third repeated experiment were converted to probit 
values (Finney’s method), which were plotted against 
the corresponding log10 values of aqueous leaf extract21. 
The probit values of the observed lethality percentages 
are from statistical tables of probit transformations22. 

RESULTS 

Treatment of lymphocytes with different 
concentrations of methanolic leaf extract of plant 
pterocarpus marsupium for 24 hours resulted in a 
limited decreasing pattern of living cell counts. The 
number of dead cells increased a little upon increasing 
the leaf extract level from 3.125 to 50 mg/mL. Probit 
values presented in Table 1 were used in the ordinate 
and log10 values of plant extract concentrations in 
the abscissa for the construction of the plot (Fig. 1), 
from which it was ascertained that for values of lethal 
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concentration 25 (LC25), the corresponding log10 
concentration value was 1.77. Antilog values of the 
obtained log10 concentration value were 58.88 mg/mL, 
which is regarded as the LC25 value of the leaf extract 
against human lymphocytes. 

Table  1: Probit transformation and computations 
of probit values of both observed and expected 
partial lethal ranges for the leaf extract a during 
toxicity studies with lymphocytes assessed by AO/EB 
staining. 

Concentration Log 10 
concentration 

Percent 
lethality

Probit 
values

0 0 4.28

50 1.698 23.6 4.07

12.5 1.397 17.7 3.81

6.25 1.096 11.8 3.81

3.125 0.795 11.8 3.43

Fig 1: Probit analysis LC25 of the plant extract

DISCUSSION

Pterocarpus marsupium is a valuable drug for its 
multidimensional activity so its toxicity study becomes 
although more important. Toxicity study on animals 
can risk their lives. So study on human cord blood is a 
better choice as there is  no life threats. This study shows 
The MIC value  to be 200 mg/lt. So the drug is safe 
for human consumption. Acute toxicity study done on 
animal by oral administration of pterocarpus marsupium 
in various doses of 500, 1000, 2000, 4000and 8000 mg/
kg indicated no mortality up to 7 days after treatment23.
There was  no toxic effect  found in neurological  system 

upto a dose of 3000mg/kg body weight of PMS when 
done on wistar albino rats24. No toxic effect was found 
up to 20 to 50 times of the effective dose of the aqueous 
extract of Pterocarpus marsupium25.So this drug is 
totally safe as per the dose prescribed by ICMR project26

   CONCLUSIONS

Since, the 25 mg/l or 25000 mg/ml as MIC was 
far more than the LC25 value of 134.896 mg/ml, it was 
inferred that there was no cytotoxicity due to 50 mg/ml 
of the extract on human lymphocytes. Thus the plant is 
totally non-toxic to man. 

  Ethical Clearance:  This study is approve from 
our institutional ethics committee. 
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ABSTRACT

Historically, inpatient accommodation has been the core component of the hospital and accounts for a 
significant proportion of space in a hospital.1 

As the inpatient beds account for almost 70% to 80% of the revenue beds in a tertiary care private hospital, 
it is important to functionalize the size of rooms and focus on patient and family needs. 

Space efficiency in a hospital is perhaps the most important element of any design. Coupled with adequacy, 
space efficiency can have a significant bearing on capital cost, operational cost as well as proper functioning 
of a hospital. 

Government agencies involved in the granting of permission to build hospitals in India, be it planning 
agencies or accreditation agencies, are silent on the aspect of space planning, adequacy or efficiency.
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INTRODUCTION

With increasing cost of real estate and non-
availability of large spaces in cities, space utilization and 
efficiency can provide a solution in delivering effective 
and competitive healthcare. Space efficiency can help in 
increasing the quantum as well as scope of services of a 
healthcare provider. 

Private healthcare in India constitutes almost 74% of 
the total healthcare expenditure and 40% of hospital beds 
in the country2. Absence of a comprehensive planning 
guideline has led to several Government organizations 
publishing their own guidelines while the Private sector 
depends on their internal systems. Several countries like 
USA, UK and Australia have published comprehensive 
guidelines on Hospital Planning.

AIM

Comparative study of the Indian Planning Guidelines 
– Indian Public Health Standards and Indian Standards

OBJECTIVE

1. To study the Indian Planning Guidelines 
published by Ministry of Health & Family 
Welfare, Government of India & Bureau of 
Indian Standards.

2. Identify the design parameters of Inpatient 
wards amongst all the studied guidelines

3. Identify the components of Inpatient wards 
amongst all the studied guidelines

4. Suggest recommendations to rationalize the 
design parameters and components of inpatient 
wards

LITERATURE REVIEW

Following is the extract of planning guidelines:

1. Indian Public Health Standards. Guidelines 
for Sub-district/Sub-divisional Hospitals (31 to 100 
Bedded) Revised 2012.3

DOI Number: 10.5958/0976-5506.2018.01459.6 



 240       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

Categories of inpatient beds

General ward – Male & Female

Private wards: 10% of the total bed strength is 
recommended as private ward beds.

Wards for specialities

20% of the total beds should be earmarked for day 
care facilities

Size of ward

Nurse station should cater to around 40 – 45 beds

Circulation areas

Circulation areas in the hospital should not be more 
than 55% of the total floor area of the building

Components of wards

Nursing station

Duty doctor’s room

Pantry

Isolation room

Treatment room

Nursing store

Wards & Toilets

2. Indian Public Health Standards for 101 – 200 
bedded District Hospitals – January 2007.4

Categories of inpatient beds

General wards: male & female

Private wards: 10% of the total bed strength is 
recommended as private ward beds.

Wards for specialities

Size of ward

On an average, one nursing station per ward will 
be provided. However it should be ensured that nursing 
station caters to about 40 – 45 beds

Circulation areas

Circulation areas like corridors, toilets, lifts, ramps 
and other common spaces etc. in the hospital should not 
be more than 55% of the total floor area of the building

Components of wards

Nursing station

Duty doctor’s room

Pantry

Isolation room

Treatment room

Nursing store

Toilets

3. Indian Public Health Standards (IPHS) 
Guidelines for District Hospitals (101 – 500 bedded) 
Revised 2012.5 

Categories of beds

General IPD beds shall be categorized as following

• Male medical ward

• Male surgical ward

• Female medical ward

• Female surgical ward

• Maternity ward

• Paediatric ward

• Nursery

• Isolation ward

10% of the total bed strength is recommended as 
private ward beds.

20% of the beds may be earmarked for day care 
facilities 

Size of ward

On an average, one nursing station per ward will 
be provided. However it should be ensured that nursing 
station caters to about 40 – 45 beds

Circulation areas

Corridors shall be at least 3 m wide 

Area per bed

Floor space for hospital beds (General): 15 to 18 
sqm per bed

Bed space : 7 sqm

Bed spacing / clearances

Minimum distance between two bed centres: 2.5 m

Clearance at foot end of bed : 1.2 m

Components of wards

Nurse station

Duty doctor’s room

Pantry

Isolation room

Treatment room

Nursing store
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Toilets

Dirty utility room

Janitor room

4. Indian Standard 10905 (Part 2) 1984 
(Reaffirmed 2003). Recommendations for basic 
requirements of General Hospital Buildings. 6

Categories of inpatient beds

General Wards

Wards for specialities

Intensive care Unit

Two single bedded rooms per ward for isolation 
should be provided of an area of 14 sqm should be 
provided. 

Size of ward

Normally a ward shall comprise of 25 – 36 beds

Layout of ward

Wards may be Nightingale or Rigs type

Area per bed

An area of 7 sqm per bed is recommended

Isolation room : 14 sqm + toilet

Single room  : 14 sqm + 3.5 sqm toilet

Twin room : 21 sqm + 3.5 sqm toilet 

Common toilets for two rooms: 5.25 sqm 

Bed spacing / clearances

Minimum distance between two bed centres: 2.25 m

Clearance between bed and wall : 200 mm

Planning grid

A usable space planning module of 14 sqm based 
on basic space unit of 3.5 sqm has been stipulated in 
order to rationalize the requirements of various facilities 
of the hospital. The space planning module is derived by 
assuming planning grid of 1.6 m. Six such grid units that 
is 3.2 x 4.8 m will lead to a carpet area of about 14 sqm 
after deducting space taken by walls. Fractional variation 
in floor spaces in actual planning may be ignored

Components of wards

• Nurse station : 14 to 17.5 sqm

• Staff toilet : Included in above

• Duty doctor room with toilet : 17.5 sqm 

• Clean utility room :  No mention

• Treatment room : 10.5 to 17 sqm

• Laboratory : 7 sqm (common to two 
wards)

• Pantry : 10.5 sqm

• Ward Store : 10.5 to 17 sqm

• Trolley bay : 10.5 sqm

• Sluice room : 10.5 to 14 sqm

• Janitor closet : 3.5 sqm

• Day space : 14 sqm

• Patient relatives waiting with toilets : 14 to 17.5 
sqm

5. Indian Standard 12433 (Part 1) 1988 
(Reaffirmed 1998). Basic requirements for Hospital 
planning (Part 1 up to 30 bedded hospital)7

Categories of inpatient beds

One single bedded rooms per ward for isolation 
should be provided. An area of 14 sqm should be 
provided

Layout of ward

Wards may be Nightingale or Rigs type

Circulation areas

Circulation areas should not be less than 30% of 
the total building area

Area per bed

An area of 7 sqm per bed should be provided

Bed spacing / clearances

Minimum distance between two bed centres : 
2.25 m

Clearance between bed and wall  : 
200 mm

Components of wards

• Nurse station

• Treatment room

• Ward pantry
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• Ward store

• Sluice room

• Day space

• Sanitary facilities

• Clean utility

• Trolley bay

• Doctors rest room

• Nurses duty room

6. Indian Standard 12433 (Part 2) 2001 
(Reaffirmed 2011). Basic requirements for Hospital 
planning (Part 2 up to 100 bedded hospital)8

Categories of inpatient beds

One single bedded rooms per ward for isolation 
should be provided. An area of 14 sqm should be 
provided

General wards

Private wards (optional)

Wards for specialities

Layout of ward

Wards may be Nightingale or Rigs type

Circulation areas

Conversion factor for circulation space is 40% over 
the carpet area. Circulation space includes corridors, 
stairs, fire escapes, walls, ramps lifts etc.

Circulation area should not be more than 40% of the 
total floor area

Area per bed

An area of 7 sqm per bed should be provided

Bed spacing / clearances

Minimum distance between two bed centres : 
2.25 m

Clearance between bed and wall : 200 mm

Components

• Nurse station with clean utility

• Treatment room

• Ward pantry

• Ward store

• Sluice room

• Day space

• Patient conveniences

Single room toilet   : 3.5 sqm

Twin room toilet   : 3.5 sqm

Shared toilet    : 5.25 sqm

7. Indian Standard 15902 - 2010. Guidelines for 
nursing homes.9

Categories of inpatient wards

General wards for male, female and paediatric 
patients

Private ward

Intensive care ward

Components

• Nurse station with CU & DU : 14 sqm

• Treatment room : 10.5 sqm

• Ward pantry  : 7 sqm

• Ward store  : 7 sqm

• Sluice room  : 3.5 sqm

• Day space  : 10.5 sqm

• Patient conveniences : No mention

• Isolation bed with attached toilet : 14 sqm

• General bed : 7 sqm

• Janitor closet       : 3.5 sqm

• Single bed : 14 sqm

• Toilet for single ward : 5.25 sqm

• Twin bed : 21 sqm

• Toilet for twin bed : 5.25 sqm

METHODOLOGY

Seven Indian guidelines were taken up for the 
comparative study. The design parameters for inpatient 
wards mentioned in all the above planning guidelines 
were identified along with the commonalities amongst 
them

In the next step, components of the Inpatient ward 
listed in all the planning guidelines were listed and 
commonalities identified.

FINDINGS

List of design parameters of inpatient wards 
collated from all Planning Guides is listed below:

1. Categories of inpatient beds

2. Size of ward

3. Layout of ward



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        243      

4. Circulation areas

5. Width of corridors

6. Area per bed

7. Spacing between beds

8. Clearance on head side

9. Clearance on foot end

10. Planning grid

List of components of inpatient ward collated 
form all Planning Guides is listed below:

1. Nurse station

2. Clean Utility

3. Trolley bay

4. Treatment room

5. Laboratory

6. Nursing store

7. Ward store

8. Pantry

9. Duty Doctor room

10. Nurse duty room

11. Staff toilets

12. Dirty Utility / Sluice

13. Janitor

14. Day space

15. Waiting with toilets

OBSERVATIONS

It has been observed that there is a wide variation in 
the design parameters and components of wards in the 
studied Indian Planning Guidelines. The commonalities 
are few.

 List of various design parameters of the Inpatient 
ward as mentioned in the seven Indian Planning 
Guidelines are mentioned in Table 1.

Table 1: Design parameters of Inpatient wards

Sr Parameter IPHS 31-
1003

IPHS 1010-
2004

IPHS 101-
5005

IS 10905 
(2)6

IS 12433 
(1)7

IS 12433 
(2)8 IS 159029

1
a
b
c
d
e
f
g

Categories of IP beds
General ward – male
General ward - female
Private ward
Twin beds
Wards for specialities
Beds for day care
Isolation ward

Yes
Yes
10% of 
beds
X
Yes
20% of 
beds
X

Yes
Yes
10% of 
beds
X
Yes
X
X

Yes
Yes
10% of 
beds
X
Yes
20% of 
beds
Yes

Yes
X
Yes
Yes
Yes
X
2 per ward

X
X
X
X
X
X
1 per ward

Yes
X
Yes
X
Yes
X
1 per ward

Yes
Yes
Yes
X
Paediatrics
X
Yes

2 Size of ward 40 – 45 
beds

40 – 45 
beds

40 – 45 
beds 25 -36 beds X X X

3 Layout of ward
X X X Nightingale 

or Rigs
Nightingale 
or Rigs

Nightingale 
or Rigs

X

4 Circulation areas 55% of total 
area

55% of total 
area

X X 30% of total 
area

40% of total 
area

X

5 Width of corridor X X 3 m X X X X
6
a
b
c
d
e

Areas for beds
Bed space
Floor space for beds
Single room
Twin room
Isolation room

X
X
X
X
X

X
X
X
X
X

7 sqm
15 - 18 sqm
X
X
X

7 sqm
X
14 sqm
21 sqm
14 sqm

7 sqm
X
X
X
X

X
X
X
X
14 sqm

X
X
X
X
X
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7
a
b
b

Bed spacing / 
clearances
Between beds
Foot end
Head end

X
X
X

X
X
X

2.5 m
1.2 m
X

2.25 m
X
200 mm

2.25 m
X
200 mm

2.25 m
X
200 mm

X
X
X

8 Planning grid X X X Unit – 3.5 
sqm X X X

The commonalities of the design parameters are 
given in table 2

Table 2: Commonalities in Design Parameters

Sr Parameter Commonality

1
a
b
c
d
e
f
g

Categories of IP beds
General ward – male
General ward - female
Private ward
Twin beds
Wards for specialities
Beds for day care
Isolation ward

6 out of 7
6 out of 7
6 out of 7
1 out of 7
5 out of 7
2 out of 7
4 out of 7

2 Size of ward 4 out of 7

3 Layout of ward 3 out of 7

4 Circulation areas 4 out of 7

5 Width of corridor 1 out of 7

Cont... Table 1: Design parameters of Inpatient wards

Sr Parameter Commonality

6
a
b
c
d
e

Areas for beds
Bed space
Floor space for beds
Single room
Twin room
Isolation room

3 out of 7
1 out of 7
1 out of 7
1 out of 7
2 out of 7

7
a
b
c

Bed spacing / clearances
Between beds
Foot end
Head end

4 out of 7
1 out of 7
3 out of 7

8 Planning grid 1 out of 7

List of various components of an Inpatient ward as 
mentioned in the seven Indian Planning Guidelines are 
mentioned in Table 3

Table3: List of components of Inpatient wards

Sr Component IPHS 31-
1003

IPHS 101-
2004

IPHS 101-
5005

IS 10905 
(2)6

IS 12433 
(1)7

IS 12433 (2)8 IS 159029

1 Nurse station √ √ √ √ √ √ √
2 Clean Utility X X X √ √ √ √
3 Trolley bay X X X √ √ X X
4 Treatment room √ √ √ √ √ √ √
5 Laboratory X X X √ X X X
6 Nursing store √ √ √ X X X X
7 Ward store X X X √ √ √ √
8 Pantry √ √ √ √ √ √ √
9 Duty Doctor’s room √ √ √ √ √ X X
10 Nurses duty room X X X X √ X X
11 Staff toilets X √ √ √ X X X
12 Dirty utility / sluice X X √ √ √ √ √
13 Janitor X X √ √ X X √
14 Day space X X X √ √ √ √
15 Waiting with toilets X X X √ X X X

Cont... Table 2:
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The commonalities of components of an Inpatient 
ward are given in Table 4

Table 4: Commonalities in components of 
Inpatient wards

Sr Parameter Commonality

1 Nurse station 7 out of 7

2 Clean Utility 4 out of 7

3 Trolley bay 2 out of 7

4 Treatment room 7 out of 7

5 Laboratory 1 out of 7

6 Nursing store 3 out of 7

7 Ward store 4 out of 7

8 Pantry 7 out of 7

9 Duty Doctor’s room 5 out of 7

10 Nurses duty room 1 out of 7

11 Staff toilets 3 out of 7

12 Dirty utility / sluice 5 out of 7

13 Janitor 3 out of 7

14 Day space 4 out of 7

15 Waiting with toilets 1 out of 7

It can be observed that out of 15 listed parameters 
only three elements i.e. Nurse Station, Treatment room 
& Pantry are common to all the planning guides.

RECOMMENDATIONS

In view of the variation and limited commonalities 
in the planning guidelines it is recommended that two 
sections be incorporated in all the planning guidelines 
as listed below:

Planning parameters:
• Size of inpatient ward i.e. number of beds in a 

ward
• Categories of inpatient beds
 o General ward – Male & Female
 o Single beds
 o Isolation beds
 o Twin sharing beds

• Area for beds
 o General ward
 o Single beds
 o Isolation beds
 o Twin sharing beds
• Space around beds
 o Distance between beds
 o Clearance from foot end
 o Clearance from sides

• Width of Inpatient corridor

Components of a ward
• Nurse station
• Clean Utility
• Ward store / Store
• Treatment room
• Stretcher / trolley bay
• Pantry
• Duty Doctors room
• Nurse in charge room
• Waiting area with toilets
• Staff toilets
• Dirty Utility / Sluice
• Janitor room

CONCLUSION

An inpatient ward is perhaps the largest component 
of a Hospital where the patient spends a significant time 
of the stay in a hospital. As the inpatient beds account 
for almost 70% to 80% of the revenue beds in a tertiary 
care private hospital, it is important to functionalize the 
size of inpatient rooms and focus on patient and family 
needs. 

Government agencies involved in the granting of 
permission to build hospitals in India, be it planning 
agencies or accreditation agencies, are silent on the 
aspect of space planning, adequacy or efficiency.

A comprehensive planning guideline is essential to 
bring about efficiency and completeness in the process.
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ABSTARCT

Aim: Hematological manifestations are routinely encountered in individuals infected with Human 
immunodeficiency virus (HIV). The Study is aimed at analysing the significance of haematological 
parameters in HIV-infected patients and to correlate with CD4+ counts.

Materials & Method: The study was carried out over a period of two years and a total of 120 HIV positive 
patients were included. Patients were categorized into two groups, Group A include patients receiving Highly 
Active Anti-Retroviral Therapy (HAART) (n=68) & Group B include patients who were not on HAART 
(n=52). Hematological parameters inclusive of haemoglobin (Hb), total leukocyte count (TLC), differential 
count (DC), platelet count & CD4 counts were recorded.

Results: Prevalence of anemia in our study was (67.5%). Morphologically normocytic normochromic 
(NCNC) anemia was the most common variant accounting for 50% in group A and 57.78% in group B. 
prevalence of leukopenia in our study population was 28.33%  with a slightly higher prevalence in group B 
(42.31%) than group A (17.65%). Total number of patients with low CD4+ count was 46 (38.33%).

Conclusion: Anemia is the commonest hematological abnormality encountered throughout the stages 
of HIV infection. Prevalence of anemia is higher among patients who are not on HAART. Anemia and 
leukopenia can also serve as an excellent screening tool to assess the disease progression in HIV patients. 
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INTRODUCTION

Human immunodeficiency virus (HIV) is a great 
threat to the humankind across the globe. HIV infection 

causes intense immunodeficiency state. According 
to the World Health Organization (WHO) HIV has 
infected 33.2 million people worldwide and In India, 
approximately 6 million  populations are infected by 
the virus while about 1.5 million suffer from full-blown 
acquired immunodeficiency syndrome (AIDS)1,2.

The disease affects the immune system, making 
individuals susceptible to various infections and 
disorders, among that hematological disorder are very 
common in all stages of HIV infection. Variations in Red 
Blood cells (RBC’s), White blood cells (WBC’s) and 
platelets parameters may be the initial presentation with 
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HIV infection. These abnormalities are the consequences 
of HIV associated opportunistic infections, neoplasms or 
therapy related3,4,5.

Hematological assessment which forms the 
preliminary investigation helps the clinicians to a great 
extend for ensuring better management of HIV infected 
individuals for improving the quality of their life, hence 
it is mandatory to follow the haematological parameters 
of individuals infected with HIV. 

The study is aimed at analysing the haematological 
parameters in correlation with CD4 counts in HIV-
infected patients.  The objectives were to assess the 
degree and morphological type of anemia, to evaluate 
the prevalence of leukopenia and thrombocytopenia in 
the HIV seropositive individuals and to correlate with 
the CD4+ counts.

MATERIALS & METHOD

The current study was a prospective and 
observational study conducted on 120 HIV-positive 
individuals who attended the tertiary care hospital 
in Chidambaram, Tamilnadu, India for performing 
haematological investigation during the period of 
May 2009 to April 2011. The study was accepted and 
approved by the institutional ethical committee. 

Cases were subjected to inclusion and exclusion 
criteria. To improve the accuracy of study, HIV infected 
individuals between the ages of 15 to 60 years, who were 
willing to participate was included in the study group 
after obtaining the consent. Patients included in this 
study were grouped into two, Group A include patients 
receiving HAART (n=68) & Group B include patients 
who were not on HAART (n=52)

The inclusion criteria included HIV-positive patients, 
symptomatic as well as asymptomatic, diagnosed by 
enzyme-linked immunosorbent assay (ELISA) method 
according to the National AIDS Control Organization 
(NACO) guidelines. HIV cases who were not in the 
age range, any primary hematologic disorder (such as 
thalassemia, leukemia, etc.), chronic renal/liver disease, 
receiving cytotoxic/immune modulating chemotherapy, 
pregnant and lactating women, individuals who were not 
willing to enroll themselves in the study were excluded 
from the study.

Two ml of venous blood collected under standard 
procedure protocol from all 120 indivuduals after 

getting their consent in two ethylene diamine tetra 
acetic acid (EDTA) Vacutainers.  One sample was 
analyzed using an automated hematology cell counter, 
the quality checks of the instrument were performed 
according to the manufacturer’s instructions. The 
values of blood count Erythrocyte (RBC) count, 
Hemoglobin (Hb), Haematocrit, Mean corpuscular 
volume, Mean corpuscular Hemoglobin concentration, 
Red cell distribution width, total leukocyte count (TLC), 
differential count & platelet count were recorded. 
Another sample was processed in a flow cytometer for 
CD4 counts. The values were tabulated and compared 
to the standard values of grading of anemia according to 
WHO guidelines

Anemia was defined using WHO criteria WHO/
NMH/NHD/MNM/11.1. The hemoglobin cut off used to 
define anemia in men aged 15years and above was 13 
gm / dl and non-pregnant women aged 15 and above was 
12 gm / dl. Anemia was further graded as mild (Hb 11.0 
- 11.9 g/dl), moderate (Hb = 8.0 -10.9 g/dl) and severe 
(Hb<8.0 g/dl) based on hemoglobin values

Statistical analysis 

The statistical analysis were conducted by using 
IBM Statistical Package for the Social Sciences 
(SPSS) Software version 21.Univariate analysis to 
find out frequency, mean and standard deviation (SD). 
Multivariate analysis was performed for sex, age, CD4+ 
counts with the occurrence of cytopenia. Significance of 
the statistical tests at P value less than 0.05 was based on 
95% confidence interval.

RESULTS

Of the 120 patients, 64 (53.33%) were females and 
56 (46.67%) were males. The female to male ratio is 
1.16:1. Forty (26.67%) are below age 10, 98 (65.33%) 
are within the age group of 21-50 years. Mean age was 
34.49 (SD 9.13). The clustering of age and the sex profile 
are shown in fig no.1.

Anemia

Among the total study population 81 patients (67.5%) 
had anemia. Mean Hb was found to be 10.84 g/dl. About 
79.69% (n=51) of female patients and 53.57% (n=30) of 
male patients were found to be anemic. The prevalence of 
anemia was higher among group B (86.54%, n=45) than 
group A (52.94%, n=36).The difference in prevalence 
among two groups was statistically significant 
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(P=<0.005). Grading of anemia among two groups 
was shown in table no.1. Morphologically normocytic 
normochromic (NCNC) anemia was the frequent type 
accounting for 18 cases (50%) in group A and 26 cases 
(57.78%) in group B, Microcytic Hypochromic (MCHC) 
was noted in 16 cases (44.44%) of group A and 19 cases 
(42.22%) patients in group B, Dimorphic anemia was 
observed in two cases (5.56%) in Group A. Of the 81 
anemic patients, anemia with leukopenia was seen in 23 
and anemia with thrombocytopenia was observed in 6 
cases

White blood cell profile 

Overall prevalence of leukopenia (Total Leukocyte 
Count <4000/mL) in our study population was 28.33% 
(n=34) with a slightly higher prevalence in group B 
42.31% (n=22) than group A 17.65% (n=12). Mean 
total leukocyte count was 5764/mL. Among the total 
leukopenic patients, absolute lymphopenia (<1000/mL) 
was noted in 18 cases (52.94%), absolute neutropenia 
(<1500/mL) was observed in six cases (17.65%) and 
both lymphopenia and neutropenia was noticed in 10 
cases (29.41%). Leukopenia with thrombocytopenia was 
observed in 9 cases and pancytopenia was seen 7 cases. 

CD4+ profile

Total number of patients with low CD4 count (<200 
cells/μL) was 46 (38.33%). Mean CD4 count was 454.5/
μL. The lowest count was 76/μL; highest was 1300/
μL. Distribution of patients with low CD counts in two 
different groups (group A and group B) is shown in table 
no.2. Of the 46 patients with low CD4 count 35 cases had 
anemia, 18 cases had leukopenia and thrombocytopenia 
was seen in two cases. The percentage of patients having 
anemia and leukopenia with low CD4 counts in two 
different groups was shown in fig no.2.

Platelet profile

A total of 23 patients presented with 
thrombocytopenia (platelet count <1.5 ×105/dl) with an 
overall prevalence rate of 19.17%. Mean platelet count 
was found to be 2.11 ×105/dl.  Twelve patients (17.65%) 
in group A and eleven patients (21.15%) in group B 
showed thrombocytopenia respectively. 

Table 1: Grading of Anemia among two Groups

Category Group A (n=36) Group B (n=45)

Mild 20 (55.56%) 18 (40%)

Moderate 13 (36.11%) 22 (48.89%)

Severe 03 (8.33%) 05 (11.11%)

Table 2: Distribution of patients in group A and 
group B with low CD4 counts

Category
Group A 
(n=68)

Group B 
(n=52)

CD4<200 17 (25%) 29 (55.77%)

CD4>200 51 (75%) 23 (44.23%)

68 (100%) 52 (100%)

Fig 1: Age clustering and sex profile of HIV patients

Fig 2: Percentage of patients with low CD4 counts in 
two different groups having anemia, leukopenia and 
thrombocytopenia
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DISCUSSION

Anemia is the most common haematological 
manifestation encountered in the study. Incidence 
of anemia among group A might be attributed to the 
infections with HIV itself, co-existing iron deficiency, 
opportunistic infections, and suppression of bone 
marrow by anti-retroviral and other drugs used in the 
prophylaxis/treatment of opportunistic infections caused 
by HIV. Overall prevalence of anemia in our study was 
67.5% which was marginally higher than other similar 
studies.  

The current study confirmed that Group B patients 
had significantly outrageous prevalence rate of anemia 
when compared to the treatment Group A. Patwardhan 
et al revealed in their study that the patients who 
were not receiving HAART had higher prevalence of 
anemia, which is in accord with the current study6. The 
study also demonstrated that majority of the anemia 
patients in Group A (55.56%) had milder degree and its 
predominantly (48.89%) of moderate degree in Group 
B, these findings were contradictory with the study done 
by Thulasi, R Raman et al7.

Our analysis confirmed that the normocytic 
normochromic anemia was the most common 
morphologic type succeeded by microcytic hypochromic 
anemia. The dominance of NCNC anemia (54.32%) 
is eminently significant (p<0.005). Dimorphic blood 
picture was observed in 2.47% (n=2) of anemic patients 
undergoing HAART, this might be due to therapy 
induced macrocytosis. These findings are in concordant 
with the other studies8,9.

In the study about 28.33% of cases showed 
leukopenia with a considerably higher prevalence rate 
among Group B (42.31%), this is certainly at a higher 
fraction when compared to the other similar studies 
which reported leukopenia in the range of 10% -16 
% 8,9,10. The increased prevalence of leukopenia in the 
current study is not related to the clinical stage of the 
disease. About 60.7% of total leukopenic patients 
demonstrated anemia. This findings were in compliance 
with the studies done by Mathews SE et al9 & Zon et al11 
who reported that an appreciable amount of hematologic 
abnormalities can coexists

All cases of pancytopenia showed low CD4+ counts 
and all patients with low CD4+ count showed leukopenia 
of which majority of the patient were lymphopenic 

which is in concurrent with the studied done by other 
authors. Considering the reality that the number of 
pancytopenia cases recorded in the study was only 
seven, an effective correlation cannot be determined. It 
may not be presumptuous to surmise that a low CD4+ 
count predisposes to pancytopenia thus alluding to 
pancytopenia being a harbinger of the low CD4+ count. 

In the study it was observed that Group B had 
more number of patients with low CD4+ counts and 
mean CD4+ count was higher among Group A. In this 
multivariate analysis CD4+ counts were significantly 
correlated with anemia and leukopenia. Remarkable 
variation in the hematological parameters observed in 
patients with HAART, which might be because of the 
fact that HAART improves the CD4+ counts by lowering 
the CD4 destruction. It is certain that administration 
of HAART reduces the HIV load and might effect in 
diminishing the action of immune effectors, thereby 
ameliorating anemia and leukopenia. Anemia is the most 
frequent hematological manifestations encountered in 
patients with the reduced CD4+ count. This finding is in 
concurrence with other similar studies12,13.

The study showed substantial consensus between 
lymphopenia and low CD4+ counts. Similar concurrence 
was also conceded by Amballi et al14. Overall prevalence 
of thrombocytopenia in our study was 19.17% (n = 23) 
the rate is higher compared to other similar studies2,15.

LIMITATIONS

Few limitations required to be acknowledged 
concerning this study, this was a single hospital based 
study with limited sample size, so results cannot be 
generalised. Although routine hematologic investigations 
were taken into consideration, further specific 
investigations (viz iron studies, high-performance liquid 
chromatography, and Hb electrophoresis) should be 
carried out in such studies to rule out other causes of 
anemia.

CONCLUSION

Hematological irregularities are frequent 
phenomenon throughout the stages of HIV infection. 
Anemia & leukopenia serve as an excellent screening 
tool to assess the disease progression; these abnormalities 
also indicate patients’ immune status and response to 
antiretroviral treatment.
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ABSTRACT

An algorithm for classification of benign and malignant masses in digital mammograms is proposed in this 
paper. Feature vector is formulated based on the Diffusion Wavelets. Diffusion Wavelets are fast multi-scale 
framework for the analysis of functions on discrete (or discretize continuous) structures. Diffusion wavelets 
construct a compressed form of representation of the dyadic powers of a symmetric or non-symmetric square 
matrix by representing the associated matrices at each scale. Diffusion Wavelet coefficients are calculated 
for ROI’s of preprocessed mammograms obtained from DDSM data base (Digital Database for Screening 
Mammography). Statistical parameters are calculated from Diffusion Wavelet Coefficients. The area under 
the curve Az=0.92 is achieved using KNN classifier for classification of malignant and benign ROI’s of 
mammograms.

Index Terms—Mammograms, Diffusion Wavelets, KNN classifier, Area Under the Curve(AUC)

INTRODUCTION

Wavelets are powerful tools for analyzing 
mammograms. The class of functions that are used to 
localize an image in both space and scaling are called 
Wavelets1, which are constructed from a function known 
as a mother wavelet that has a finite interval. A set of 
functions are generated through scaling and dilation 
operation on the mother wavelet that form an orthogonal 
or biorthogonal bases. Similar to the Fourier analysis 
any signal can be decomposed using the inner product of 
orthogonal or biorthogonal bases. 

The inner product of the input functions with the 
dilated and scaled waveforms yields the transform 
coefficients. Therefore, the wavelet basis functions are 
useful for a localized representation of mammograms 
that fail to address the geometric structures on the 
surface without considering the mesh connection of 
the geometric model. However, the modes of structural 
variation can be constructed using a Laplacian graph, 
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which is a graph space2.

The Laplacian graph method can efficiently capture 
the shape variations of mammograms by embedding 
them in a vector space, whose dimensions span the 
modes of shape variations 

Diffusion Wavelets proposed by Moggioni and 
Coifman9 are based on compressed representation of 
dyadic powers of a diffusion operator T whose repeated 
application interacts with the underlying graph or 
manifold space.

The theory of diffusion polynomial that is 
constructed on a multiscale matrix based on orthonormal 
bases for the L2 space of finite measure space is proposed 
by Maggioni and Mhaskar et. al.,4. Besov approximation 
functions that are defined in terms of suitable 
K-functional and frame transforms are used to study the 
approximation properties of the resulting multi-scale. 
The summability operator must   be uniformly bounded 
for the development of diffusion polynomial.

The construction of wavelets based on compact 
differentiable manifolds proposed by Geller5 can be 
done by defining scaling using the pseudo differential 
operator tLe-tL 
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where, t is a scale parameter and L is the manifold 
Laplace-  Beltrami operator.

Wavelet transforms of functions on the vertices of an 
arbi-trary finite weighted graph proposed by Hammond 
et. al.,6 is constructed by defining the scaling using graph 
Laplacian L. The scaled wavelet operator is defined as 
Ttg=g(tL), where g is the wavelet generating kernel and t 
is the scale parameter. Localization is a small scale limit 
that forms the spectral graph wavelets. A chebyshev 
polynomial approximation algorithm is used to compute 
the wavelet transform. However, the value of wavelet 
generating kernel g is not fixed and need to be optimized 
depending on the application. The other disadvantage 
is that the chebyshev polynomial may be used for large 
problems on unstructured yet sparse graphs.

Diffusion Wavelet packets generalize the classical 
wavelet packets and enrich the diffusion scaling function 
as well as wavelet bases. The construction of diffusion 
wavelet packets was done by anisotropic diffusion on a 
circle illustrating the effect of anisotropy on the structure 
of wavelet packets and applying Laplace-Beltrami 
diffusion operator T on a sphere. Flexible multiscale 
space-frequency analysis for the functions on the 
manifolds and graphs is allowed using diffusion wavelet 
packets.

The method of  constructing an efficient 
representation of bases functions proposed by Mahadevan 
et. al.,7 is based on two approaches, out of which the first 
approach is using the Eigen functions of the Laplacian 
which in turn performs a global fourier analysis on the 
graph. The second approach is based on generalizing 
the graphs by using multiscale dilations induced by 
powers of diffusion operator or by random walk on the 
graph..   A top down framework for multiscale analysis 
on manifolds and graphs is proposed by Szlam et. al.,8. 

The powers of the diffusion operator from finer 
scale to the coarser scale are used for dilation and the 
rank constraint to sample the multiresolution subspace 
are used for the construction of wavelets and wavelet 
packets in Euclidean space .

The dyadic decomposition of the Euclidean space 
can be done by the second Eigen function and the 
restriction of diffusion operator to functions is supported 
on each subdivided part. Local cosine packets on 
manifolds and generalized local cosines in Euclidean 
spaces are obtained by dyadic decomposition, which can 

be used for compression, denoising, approximation and 
learning of functions on a manifold. But, this algorithm 
requires n3 oscillations making it expensive and slow.

A novel bottom-up construction that generalizes 
orthogonal diffusion wavelet in representing manifolds 
and graphs proposed by Maggioni et al.,9 leads to 
biorthogonal diffusion wavelet. The orthonormal bases 
calculated in Diffusion Wavelet are less compactly 
supported since the input matrix Tj is obtained from the 
sums of the selected columns.

 The multiscale analysis of Diffusion Wavelet on 
document corpora dataset was proposed by Maggioni 
and Coiffman et. al.,10 by using scaling functions at 
various scales. A coherent as well as effective multiscale 
analysis of the space and functions on the space, can be 
done by Diffusion Wavelet that are a promising new tool 
in classification and learning tasks.

Based on the vast literature on the evolution and 
applications of Diffusion Wavelet, multiscale feature 
vectors are extracted from the mammograms of DDSM 
database. Many techniques have been proposed for 
classification of mammograms from DDSM database in 
the literature.

In this paper review of Diffusion Wavelet is described 
in the Introduction. The theory behind the Diffusion 
Wavelet and the algorithms used for application on 
mammograms was described . Calculation of statistical 
features from Diffusion Wavelet coefficients and 
experimental results are depicted. Conclusions are 
also presented explaining the superior performance of 
Diffusion Wavelet.

DIFFUSION WAVELET3

Diffusion Wavelet introduces a multiresolution 
geometric construction for the efficient computation of 
high powers of local operators. Diffusion Wavelets are 
constructed by considering Markov transition matrix T 
that enables fast computation of functions associated 
with greens function. The Markov transition matrix T is 
computed for an image. The matrix T can be compressed 
and orthogonalized to obtain coarser subspace T2j+1. 
The dilations of dyadic powers of T produces smoothly 
bumped functions Φj known as scaling functions and 
smoothly localized oscillatory functions Ψj

known as orthogonal wavelets. These scaling 
functions and orthogonal wavelets comprise a diffusion 
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wavelet tree. 

The diffusion operator T is self-adjoint which 
represents orthonormal basis.

A set of functions can be obtained from the columns 
of T based on the number of decomposition levels by 
local multiscale orthogonalization procedure, which 
is stored in sparse matrix of size NXN. This local 
multiscale orthogonalization procedure is achieved 
by QR factorization. The function which is the basis 
for subspace V1 is coarser since they are the result of 
applying dilations to T . The orthogonal sub space of  V1 
is W1, whose basis function is Ψ1 .

This procedure is repeated up to the specified 
number of decomposition levels. In order to obtain 
coarser and coarser basis functions Φj, the dyadic powers 
of T are down sampled. The three steps to construct 
a diffusion wavelet at each scale are Down sampling, 
Orthogonalization, Operator compression

 Diffusion Wavelet Coefficients

Algorithm 1 explains the procedure for the 
extraction of coefficients from the mammograms. The 
mammograms were preprocessed and the noise present in 
the mammograms is removed using anisotropic diffusion 
without disturbing the edges and local structure of the 
mammogram. The anisotropic diffusion is governed 
by the factors, such as conduction parameter, gradient 
threshold parameter and the number of iterations. The 
anisotropic diffused image is shown in Figure 1. This 
diffused image with the largest scale parameter is then 
normalized by using Bimarkov function.

Algorithm 2 explains the procedure for obtaining 
diffusion scaling functions and Diffusion Wavelet 
functions when Bimarkov normalized kernel is given 
as an input to the Diffusion Wavelet. The wavelet 
basis function with respect to the initial basis must be 
represented by a Diffusion Wavelet function. Diffusion 
Wavelet coefficients are extracted from the Diffusion 
Wavelet functions which are then used for calculating 
features such as Mean, Standard Deviation, Kurtosis and 
Skewness

Fig. 1: Anisotropic diffusion of image to remove noise 
 
 
Algorithm 1 An Algorithm to obtain Coefficients for a 
Mammogram  

Input : Read Image  
ad = anisodiff2D(im, num_iter, delta_t, 
kappa,option)          
 performs anisotropic diffusion on the input image  
// Inputs:  
// im : input image  
// num_iter : number of iterations  
// delta_t : integration constant set to maximum value  
// kappa : is the gradient modulus threshold that 
controls     the conduction 
// option : conduction coefficient function chosen 1 for  high  
                  contrast edges over low-contrast edges and 2 
                  for wide regions over smaller ones.  
// Output : diffused image with the largest scale space  
     parameter. 
  
 [T, p] = Bimarkov (K, options)  
// Computes the Bimarkov normalization function for the 
non  negative symmetric kernel using an iterative scheme  
// Inputs :  
// Km : an N X N matrix specifying a 
non- negative,  symmetric kernel with nonzero row sums, 
which is the  diffused image ad  
// options : contains the maximum number of iterations, 100  
// Output :  
// Tb : Bimarkov normalized kernel 
// p : column vector giving the Bimarkov normalization 
         function 
 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 {[∅𝑗𝑗]∅0

, [𝜓𝜓𝑗𝑗]𝜓𝜓0
}=𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊𝑇𝑇𝑊𝑊𝑇𝑇𝑊𝑊(𝑇𝑇, 𝜀𝜀, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃, 𝐽𝐽, 𝜅𝜅) 

         This function generates bases and operators for a given  
         diffusion operator  
 nlevel=size(Tree,1) 
  
for   i=1 to nlevel  do  

k=size(Tree{i,1}.ExtBasis,2)  
Print the level and the number of Wavelet functions 

end for 
  

 [F,coff]  = DWBasisFcn(Tree, Level,Node,Index)  
// This function represents a particular Wavelet packet basis 
function with respect to the initial basis. 
// Inputs:  
// Tree: Diffusion Wavelet tree  
// Level: a scalar or vector giving the level or levels of 
the  basis functions to extract 
// Node: a scalar or vector giving the index of the node 
or     the nodes 
// Index : indices of the basis function  
// Outputs:  
// an MXN array specifying N basis functions  
 
CoeffTree=DWCoeffs(Tree, Fcns)  

Compute the coefficient of the given function in each of the  
subspaces represented in the given Diffusion Wavelet  
 

 
 

 
 

 EXPERIMENTAL RESULTS 
 

A subset of DDSM13 database is chosen for experimentation. 
From the total number of 2620 cases in the DDSM database, 
a total of 839 mammograms consisting of 396 malignant and 
443 benign images are obtained.  

 
The gallery of mammograms obtained from DDSM are shown 
in Figure 2. The mammograms of DDSM database are 
preprocessed to remove tape articrafts and noise. The Region 
of Interest (ROI) are extracted from these preprocessed 
mammograms as shown in Figure 3. 
 
The Diffusion coefficients are obtained for 120 benign and 120 
malignant preprocessed ROI’s obtained from the 
mammograms. Mean, Standard Deviation, Skewness and 
Kurtosis are calculated for benign and malignant mammograms 
which are shown in Table I by using Diffusion Wavelet. The 
Lifting DWT in contrast to the DWT divides the signal to which 
prediction update operations are applied. The ease of 
construction, lower computational complexity and flexible 
adaptivity are the advantages of Lifting DWT. 
  

Basic Lifting scheme for DWT proposed by Daubechies et. 
al.,11 consists of three steps, i.e. splitting, predicting and 
updating. In splitting the signal is divided into even and odd 
arrays. Even array is then used to predict the odd array. The 
difference between the existing array and the predicted one is 
redefined as an odd array. Coarser coefficients can be obtained 
by updating the even array by using the filtered new odd array. 
Extraction of coefficients from mammograms by using the 
Lifting DWT have been proposed , which are used to calculate 
the statistical texture features12. 

  
Statistical features calculated using DWT, Lifting DWT and 

Diffusion Wavelet are shown in Table II for benign and 
malignant ROI’s of mammograms which are classified using 
KNN based on 80-20 cross validation. Features of the Diffusion 
Wavelet are superior compared to DWT and Lifting DWT due 
to extraction of multiscale features from finer to coarser level. 
  
 A plot of ROC curve using Diffusion Wavelet, Lifting DWT 
and DWT is shown in Figure 4. Area Under the Curve(AUC) 
is 0.92 obtained by classifying the statistical features obtained 
from  coefficients of the Diffusion Wavelet, which is   higher 
compared to AUC using Lifting DWT and DWT.  
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EXPERIMENTAL RESULTS

A subset of DDSM13 database is chosen for 
experimentation. From the total number of 2620 cases 
in the DDSM database, a total of 839 mammograms 
consisting of 396 malignant and 443 benign images are 
obtained. 

The gallery of mammograms obtained from DDSM 
are shown in Figure 2. The mammograms of DDSM 
database are preprocessed to remove tape articrafts and 
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these preprocessed mammograms as shown in Figure 3.

The Diffusion coefficients are obtained for 120 
benign and 120 malignant preprocessed ROI’s obtained 
from the mammograms. Mean, Standard Deviation, 
Skewness and Kurtosis are calculated for benign and 
malignant mammograms which are shown in Table I by 
using Diffusion Wavelet. The Lifting DWT in contrast to 
the DWT divides the signal to which prediction update 
operations are applied. The ease of construction, lower 
computational complexity and flexible adaptivity are the 
advantages of Lifting DWT.
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Daubechies et. al.,11 consists of three steps, i.e. splitting, 
predicting and updating. In splitting the signal is 
divided into even and odd arrays. Even array is then 
used to predict the odd array. The difference between 
the existing array and the predicted one is redefined as 
an odd array. Coarser coefficients can be obtained by 
updating the even array by using the filtered new odd 
array. Extraction of coefficients from mammograms by 
using the Lifting DWT have been proposed , which are 
used to calculate the statistical texture features12.

Statistical features calculated using DWT, Lifting 
DWT and Diffusion Wavelet are shown in Table II for 
benign and malignant ROI’s of mammograms which are 
classified using KNN based on 80-20 cross validation. 
Features of the Diffusion Wavelet are superior compared 
to DWT and Lifting DWT due to extraction of multiscale 
features from finer to coarser level.

A plot of ROC curve using Diffusion Wavelet, 
Lifting DWT and DWT is shown in Figure 4. Area 
Under the Curve(AUC) is 0.92 obtained by classifying 
the statistical features obtained from  coefficients of the 
Diffusion Wavelet, which is   higher compared to AUC 
using Lifting DWT and DWT. 
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Fig. 2: Mammograms from DDSM database  

(a),(b),(c),(d) Normal mammograms-A_002, A_0237, A_0366, B_3669 (e),(f),(g),(h) Benign mammograms-B_3114, 
B_3357, C_0321, B_3103 (i),(j),(k),(l) Malignant mammograms-A_1114, A_1486, A_1641, A_1730 
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Fig. 3: ROIs extracted from mammograms of DDSM data base a) Normal A_1992_1.LEFT_CC.LJPEG b) Malignant 

A_1112_1.LEFT_CC.LJPEG c) Benign A_1688_1.LEFT_CC.LJPEG 
 

 
TABLE I: Statistical Features Computed for Benign and Malignant mammogram using the Coefficients of Diffusion Wavelet           
                                                           
                                                Feature                             Benign                                  Malignant  
                                                Mean                              2.89 X 10-5                            2.94 X 10-5  
                                                Standard Deviation          68 X 10-5                              71 X 10-5                          
                                                Kurtosis                               0.019                                   0.024 
                                                Skewness                             2.98                                     3.14 
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C_0321, B_3103 (i),(j),(k),(l) Malignant mammograms-A_1114, A_1486, A_1641, A_1730
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TABLE I: Statistical Features Computed for Benign and Malignant mammogram using the Coefficients of Diffusion Wavelet           
                                                           
                                                Feature                             Benign                                  Malignant  
                                                Mean                              2.89 X 10-5                            2.94 X 10-5  
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TABLE II: Statistical features obtained for a mammogram using DWT, Lifting DWT and Diffusion 
Wavelet.                                                                                               

Be-
nign Malignant

Transform Mean Standard Kurtosis Skewness Mean Standard Kurtosis Skewness

deviation deviation

DWT 2.7X10  6 84.9X10  6 0.245 3.726 2.87X10  6 0.007 0.09 3.44

Lifting DWT 0.66 0.13 0.43 2.09 0.62 0.03 0.44 3.69

Diffusion 3.29 9.26 8.33 2.64 5.55 15.67 8.36 2.64

Wavelet

                        

Algorithm 2 : An Algorithm to obtain Diffusion 
 Wavelet Coefficients  

            𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 {[∅𝑗𝑗]∅0
, [𝜓𝜓𝑗𝑗]𝜓𝜓0

}=𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊𝑇𝑇𝑊𝑊𝑇𝑇𝑊𝑊(𝑇𝑇, 𝜀𝜀, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃, 𝐽𝐽, 𝜅𝜅) 
 

               This function generates bases and operators for a  given   
               diffusion operator  
             // INPUT:  
             // T : Diffusion operator represented in the delta basis 

                
             //   ε  :   Desired precision for modified Gram-Schmidt 
             //   Fθ: Threshold for two column inner product in modified  
                         gramschmidt orthogonalization 
            //   Rθ : Threshold for R component, which is obtained from   
                         modified gramschmidt orthogonalization  
             //   J  :  Desired levels for scaling that terminates the program  
             //  𝜅𝜅   : When columns are less or equal to 𝜅𝜅 in extended    

      diffusion  scaling function 
         OUTPUT: 
                [∅𝑗𝑗]∅0  : Extended diffusion scaling functions at scale j         
              //  [𝜓𝜓𝑗𝑗]𝜓𝜓0  : Extended diffusion scaling functions at scale j 
              //    [ ∅0] = I ; where I is the unit vector 
 
                     for j=0 to J-1 do 
              ([∅𝑗𝑗+1]∅𝑗𝑗, [𝑇𝑇2𝑗𝑗

∅𝑗𝑗
∅𝑗𝑗+1])=QRgramschmidt([𝑇𝑇2𝑗𝑗]∅𝑗𝑗

∅𝑗𝑗, 𝜖𝜖, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃) 
            [∅𝑗𝑗+1]∅0= [∅𝑗𝑗+1]∅𝑗𝑗 [∅𝑗𝑗]∅0  

            [∅𝑗𝑗]∅𝑗𝑗 = QRgramschmidt(𝐼𝐼∅𝑗𝑗 − [∅𝑗𝑗+1]∅𝑗𝑗
[∅𝑗𝑗+1]∅𝑗𝑗

𝑇𝑇 , 𝜖𝜖, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃) 

              [𝛹𝛹𝑗𝑗+1]𝛹𝛹0  = [𝛹𝛹𝑗𝑗+1]𝛹𝛹𝑗𝑗 [∅𝑗𝑗]∅0  

              [𝑇𝑇2𝑗𝑗+1]∅𝑗𝑗+1

∅𝑗𝑗+1 =  [𝑇𝑇2𝑗𝑗]∅𝑗𝑗

∅𝑗𝑗+1 
                        end for  
 

Algorithm 2 : An Algorithm to obtain Diffusion 
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, [𝜓𝜓𝑗𝑗]𝜓𝜓0

}=𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊𝑇𝑇𝑊𝑊𝑇𝑇𝑊𝑊(𝑇𝑇, 𝜀𝜀, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃, 𝐽𝐽, 𝜅𝜅) 
 

               This function generates bases and operators for a  given   
               diffusion operator  
             // INPUT:  
             // T : Diffusion operator represented in the delta basis 

                
             //   ε  :   Desired precision for modified Gram-Schmidt 
             //   Fθ: Threshold for two column inner product in modified  
                         gramschmidt orthogonalization 
            //   Rθ : Threshold for R component, which is obtained from   
                         modified gramschmidt orthogonalization  
             //   J  :  Desired levels for scaling that terminates the program  
             //  𝜅𝜅   : When columns are less or equal to 𝜅𝜅 in extended    

      diffusion  scaling function 
         OUTPUT: 
                [∅𝑗𝑗]∅0  : Extended diffusion scaling functions at scale j         
              //  [𝜓𝜓𝑗𝑗]𝜓𝜓0  : Extended diffusion scaling functions at scale j 
              //    [ ∅0] = I ; where I is the unit vector 
 
                     for j=0 to J-1 do 
              ([∅𝑗𝑗+1]∅𝑗𝑗, [𝑇𝑇2𝑗𝑗

∅𝑗𝑗
∅𝑗𝑗+1])=QRgramschmidt([𝑇𝑇2𝑗𝑗]∅𝑗𝑗

∅𝑗𝑗, 𝜖𝜖, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃) 
            [∅𝑗𝑗+1]∅0= [∅𝑗𝑗+1]∅𝑗𝑗 [∅𝑗𝑗]∅0  

            [∅𝑗𝑗]∅𝑗𝑗 = QRgramschmidt(𝐼𝐼∅𝑗𝑗 − [∅𝑗𝑗+1]∅𝑗𝑗
[∅𝑗𝑗+1]∅𝑗𝑗

𝑇𝑇 , 𝜖𝜖, 𝐹𝐹𝜃𝜃, 𝑅𝑅𝜃𝜃) 

              [𝛹𝛹𝑗𝑗+1]𝛹𝛹0  = [𝛹𝛹𝑗𝑗+1]𝛹𝛹𝑗𝑗 [∅𝑗𝑗]∅0  

              [𝑇𝑇2𝑗𝑗+1]∅𝑗𝑗+1

∅𝑗𝑗+1 =  [𝑇𝑇2𝑗𝑗]∅𝑗𝑗

∅𝑗𝑗+1 
                        end for  
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Computational cost of calculating the coefficients 
by using DWT, Lifting DWT and Diffusion wavelet is 
shown in Table III which indicates that the Diffusion 
wavelets diffuse at a faster rate compared to DWT and 
Lifting DWT.

CONCLUSION

In this paper DWT, Lifting DWT and Diffusion 
Wavelet  explored on DDSM dataset. Diffusion Wavelet 
provides a fast multiscale dyadic decomposition of the 
mammograms from finer to coarser level. 

Statistical texture features are calculated by using 
the coefficients of DWT, Lifting DWT and Diffusion 
Wavelet which are classified using KNN classifier. The 
Area under the Curve(AUC) using Diffusion Wavelet 
classified by KNN is found to be 0.92 emphasizing 
that the selection of classifier also plays a key role for 
the classification of benign and malignant ROI’s of the 
mammograms.
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 Fig 4: ROC curve for classification of Benign and Malignant 
mammograms 

TABLE III: Computational cost for obtaining 
coefficients using DWT, Lifting DWT and Diffusion 
Wavelets from a mammogram

Transform Computational Cost(in seconds)

DWT 1.56

Lifting DWT 1.91

Diffusion Wavelet 1.42

Ethical Clearance: Taken from the DEAN, 
Faculty of Engineering, ANU College of Engineering 
and Technology, Acharya Nagarjuna niversity and 
Department Research Committee (DRC)  members to 
publish this work

REFERENCES

1. Mallat, Stéphane. A wavelet tour of signal 
processing. Elsevier, 1999.

2. Chung, Fan RK. “Spectral graph theory (CBMS 
regional conference series in mathematics, No. 
92).” (1996).

3. Coifman, Ronald R., and Mauro Maggioni. 
“Diffusion wavelets”. Applied and Computational 
Harmonic Analysis 21.1 (2006): 53-94.

4. Maggioni, M., and H. N. Mhaskar. “Diffusion 
polynomial frames on metric measure spaces.” 
Applied and Computational Harmonic Analysis 
24.3 (2008): 329-353.

5. Geller, Daryl, and Azita Mayeli. “Continuous 
wavelets on compact manifolds.” Mathematische 
Zeitschrift 262.4 (2009): 895.

6. Hammond, David K., Pierre Vandergheynst, and 
Rémi Gribonval. “Wavelets on graphs via spectral 
graph theory.” Applied and Compu-tational 
Harmonic Analysis 30.2 (2011): 129-150.

7. Mahadevan, Sridhar, and Mauro Maggioni. “Value 
function approxima-tion with diffusion wavelets 
and Laplacian eigenfunctions.” Advances in neural 
information processing systems. 2006.

8. Prathibha, G., et al. “Content Based Medical Image 
Retrieval Using Lifting Scheme Based Discrete 
Wavelet Transform.” International Journal of 
Computer Science and Information Technologies 
5.2 (2014).

9. Szlam, Arthur D., et al. “Diffusion-driven multiscale 
analysis on mani-folds and graphs: top-down and 
bottom-up constructions.” Wavelets XI. Vol. 5914. 
International Society for Optics and Photonics, 
2005.

10. Maggioni, Mauro, et al. “Biorthogonal diffusion 
wavelets for multiscale representations on manifolds 
and graphs.” Wavelets XI. Vol. 5914. International 
Society for Optics and Photonics, 2005.



 258       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

11.  Maggioni, Mauro, and Ronald R. Coifman. 
“Multiscale analysis of data sets with diffusion 
wavelets.” 7th SIAM International Conference on 
Data Mining, Minneapolis, MN. 2007.

12. Daubechies, Ingrid, and Wim Sweldens. “Factoring 
wavelet transforms into lifting steps.” Journal of 

Fourier analysis and applications 4.3 (1998): 247-
269.

13. Heath, Michael, et al. “The digital database for 
screening mammogra-phy.” Proceedings of the 5th 
international workshop on digital mammog-raphy. 
Medical Physics Publishing, 2000.



Two Phase Therapy for Skeletal Class II  
Malocclusion – A Case Report

Ritesh Singla1, Arun S Urala2, Nishu Singla3 
1Associate Professor, Department of Orthodontics, 2Professor and HOD, Department of Orthodontics, 3Reader, 
Dept of Public Health Dentistry, Manipal College of Dental Sciences, Manipal, Manipal Academy of Higher 

Education, Manipal, Karnataka, India

ABSTRACT

In the treatment of Class II malocclusion, treatment possessing the capability to alter patients’ facial 
growth is of particular interest, namely by means of functional appliances, extraoral traction appliances, 
or a combination of both. There are certain clinical indications where functional appliances can be used 
successfully in class II malocclusion e.g. in a growing patient. The use of these appliances is greatly 
dependent on the patient’s compliance and they simplify the fixed appliance phase. This is a case report of 
young growing male patient who had increased overjet and overbite, and an unaesthetic smile. The case was 
treated with Twin Block appliance followed by fixed appliance to detail the occlusion.
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INTRODUCTION

Cass II Division 1 malocclusions are characterized 
primarily by the mandibular canines and molars in 
distal relationships relative to the corresponding 
maxillary teeth, as well as by protrusion of the maxillary 
anterior teeth.1 The Class II malocclusion is a common 
malocclusion with a prevalence ranging between 5% and 
29%.2 Class II malocclusions can be treated by several 
means, according to the characteristics associated with 
the problem, such as anteroposterior discrepancy, age, 
and patient compliance. Methods include extraoral 
appliances, functional appliances and fixed appliances 
associated with Class II intermaxillary elastics. On 
the other hand, correction of Class II malocclusions 
in nongrowing patients usually includes orthognathic 
surgery or selective removal of permanent teeth, with 
subsequent dental camouflage to mask the skeletal 
discrepancy. 

Following is a case report of a young growing 
individual with mandibular retrognathia. Treatment was 
planned in two stages with the use of twin block during 
the first phase for correction of skeletal malocclusion 
and forward positioning of the mandible, followed by the 
second phase of fixed pre-adjusted edgewise orthodontic 
appliance for achieving a stable harmonious occlusion.

Case Report

A 13years-old male patient came to the Department 
of Orthodontics, MCODS, Manipal with the chief 
complaint of forwardly placed upper anterior teeth 
and unaesthetic smile. He was physically healthy and 
had no history of medical or dental trauma. No signs 
or symptoms of temporomandibular joint dysfunction 
or trauma were noted at the initial examination. Extra 
orally he had a mesoprosopic facial form, mesomorphic 
body type with a convex facial profile, without any gross 
asymmetry. Intra orally he had class II molar relation 
and class II canine relation on both sides, with an overjet 
of 8mm, and overbite of 7mm, caries in relation to 14, 
spacing of 3mm in the upper arch and 1.5mm in the 
lower arch. The Orthopantomograph confirmed the 
presence of all permanent teeth including the developing 
third molars. In the cephalometric assessment, the ANB 
value of 8° suggested a class II skeletal pattern. The 
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vertical proportions were within normal value. The upper 
incisors were proclined at 115° and the lower incisors 
were of average inclination at 95°. The interincisal 
angle was reduced at 120. The lower incisor to APo 
and the lower lip to E line were reduced by 1mm and 
2mm respectively. Skeletal maturation evaluation using 
Cervical vertebrae shows the acceleration stage, means 
growth acceleration begins at this stage with 65%-85% 
of adolescent growth expected (Fig.1).

Visual Treatment Objective was positive; So, a 
treatment plan involving mandibular advancement with 
a twin block was considered.

Treatment objectives

The main objectives for phase I of the treatment 
were as follows:

1. Reduce the overbite and overjet.

2. Achieve class I canine and molar relationship and 
gain anchorage.

3. Enhance facial esthetics

In phase II of the treatment, the aims were:

1. Level and align the arches.  

2. Closure of spacing in both upper and lower arches.

3. Finishing and detailing

Treatment rationale

Phase I of treatment involved the use of functional 
appliance (Clark Twin Block appliance) to reduce the 
overjet, achieve class I molar relationships and gain 
anchorage at the start of treatment to simplify the fixed 
appliance stage (Fig. 2). Furthermore, there is the 

theoretical advantage of improving the patient’s profile 
by causing a small skeletal change (O’Brien et al., 
2003b). This phase was followed with upper and lower 
fixed appliances (0.02200 slot brackets) to close spaces, 
detailing and finishing of the case.

Treatment progress

The aims of the functional treatment phase were 
achieved successfully due to good patient compliance. 
This phase of treatment was completed over 9 months. 
The upper incisors were retroclined by 2° while the 
lower incisors proclined by 4°. This resulted in reduction 
of the overjet.

The second phase of treatment with the fixed 
appliances aimed to close the remaining spaces and finish 
the case which lasted 10 months. The overall treatment 
time was 21 months i.e. 9 months functional appliance 
wear, 2 months transient phase between functional and 
fixed and 10 months fixed appliance treatment.

The case was debonded after 10 months of active 
treatment. Upper Hawley’s retainer and lower lingual 
bonded retainer from canine to canine were given.

Treatment results

The treatment objectives were achieved. The profile 
of the patient has improved after the treatment. The 
spaces of the upper and lower arches were closed during 
the fixed appliance phase of treatment. The incisor, 
canine and molar relationships were class I at the end of 
treatment (Fig.3). The overbite and overjet were reduced 
to the average values. The overall changes are tabulated 
in Table 1.

Table 1: Shows Pre & Post treatment Cephalometric findings 

Variable Normal Pre-treatment Post-treatment

SNA 82° ± 3 86° 84°

SNB 79° ± 3 78° 82°

ANB 3° ± 1 8° 2°

Upper incisor to maxillary plane angle 108° ± 5 115° 112°

Lower incisor to mandibular plane angle 92° ± 5 95° 99°

Interincisal angle 133° ± 10 120° 125°

Maxillary-mandibular plane angle 27° ± 5 29° 31°

Face height ratio 55% 54% 57%

Lower incisor to Apo line 0-2mm -1mm 1mm

Lower lip to Rickett’s E plane -2mm -4mm -2mm
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Fig.1: Pre-treatment records.

Fig.2: Treatment progress- with Twin block, trimming and 
after twin block.

Fig.3: Post-treatment records.

DISCUSSION

Twin Block functional appliance has several well 
established advantages including the fact that it is well 
tolerated by patients, robust, easy to repair and it is 
suitable to use in the permanent and mixed dentition.3,4 
There are potential disadvantages such as the proclination 
of the lower incisors and development of posterior open 
bites. In this case, the treatment objectives were achieved 
largely due to the good compliance by the patient. The 
patient’s chief complaint was the increased overjet. Thus 
by reducing the overjet with the functional appliance, the 
patient’s confidence has improved and also the risk of 

sustaining trauma to the upper incisor was minimised.5 

During treatment, the SNA value was reduced by 2° 
while the SNB value increased by 4°. As a consequence 
the ANB value decreased by 6° towards class I skeletal 
pattern. The maxillary mandibular plane angle remained 
relatively unchanged. The upper incisor inclination 
reduced to 112°. The lower incisors were proclined by 
4°. The vertical proportions increased during treatment. 
The lower incisors to the APo line and the lower lip to 
the E plane were increased by 2 mm. This has resulted 
in improvement in the patient’s profile which is largely 
attributed to the favourable growth and may be partly 
due to the functional appliance.

CONCLUSION

The use of Twin- block in Class II therapy not 
only corrects the malocclusion, but is also effective in 
improving the soft tissue profile and the intermaxillary 
relationship. Early treatment can eliminate etiologic 
factors such as sucking habits, restoring normal growth 
and reducing the severity of skeletal abnormalities. Once 
the growth period is over, treatment options become 
more limited.
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ABSTRACT

Background and Purpose: Lactobacilli are involved in the microbial homeostasis in the gastrointestinal 
tract and female genital tract. Due to the high prevalence of fungal and bacterial infections of the female 
genital tract and the emerging resistance of microbial pathogens to various antimicrobial agents, alternative 
measures to control these infections are increasingly felt by the scientific community. Lactobacillus was 
considered as probiotic used in controlling some bacterial infections because of the property of Lactobacillus 
exhibiting antimicrobial activity and thus augmenting the therapy by antimicrobial drugs. 

Material and method: Many studies were undertaken to evaluate the probiotic properties of Lactobacillus 
against germ tube positive Candida spp. namely C.albicans & C. dubliniensis. The probiotic potential 
was investigated by using the following criteria: (i) adhesion to host epithelial cells and mucus,(ii) biofilm 
formation, (iii) co-aggregation with bacterial pathogens,(iv)inhibition of pathogen adhesion to mucus and 
HeLa cells, and (v) antimicrobial activity. Documented studies reveal lactobacilli adhered to mucin, co-
aggregated with all genital microorganisms, and displayed antimicrobial activity. L. fermentum produced 
a moderate biofilm and a higher level of co-aggregation and mucin binding. The displacement assay 
demonstrated that all Lactobacillus strains inhibit C.albicans & C.dubliniensis binding to mucin (p < 0.001), 
likely due to the production of substances with antimicrobial activity.

Results: In this study Clinical isolates of C.albicans & C.dubliniensis associated with vaginal candidiasis 
were inhibited by L. fermentum. Our data suggest that L. fermentum isolated from two days fermented goat 
milk is a potential probiotic candidate, particularly to complement candidiasis treatment.  

Conclusion: Lactobacillus fermentum isolated from two days fermented Goat milk had good effect 
preventing the growth of Germ tube positive Candida species (Candida albicans and Candida dubliniensis). 

Keywords:  Candida albicans, Candida dubliniensis, Vitek-II compact system, and YST, YS02 (BIOMERIX 
IN INDIA)

INTRODUCTION

Candida albicans is an opportunistic fungal 
pathogen that is responsible for candidiasis in 
human hosts. C.albicans grow in several different 
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morphological forms, ranging from unicellular 
budding yeast to true hyphae with parallel-side wall.¹ 
Typically, C.albicans live as harmless commensal in 
the gastrointestinal and female genitourinary tract and 
are found in over 70% of the population. Overgrowth 
of these organisms, however, will lead to disease, and 
it usually occurs in immunocompromised individuals, 
such as HIV-infected victims, transplant recipients, 
chemotherapy patients, and low birth-weight babies.² 
There are three major forms of disease: oropharyngeal 
candidiasis, vulvovaginal candidiasis, and invasive 
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candidiasis. Over 75% of women will suffer from a C.
albicans infection, usually vulvovaginal candidiasis, 
in their lifetimes, and 40-50% of them will have 
additional occurrences(s). Interestingly, C.albicans is 
considered as one of the leading cause for nosocomial 
infections in patientsundergoing treatment for metabolic 
disorders, severe systemic bacterial infections, and 
immunocompromised pateients. This Candididial 
infection could result in an extremely life-threatening, 
systemic infection in hospital patients with a mortality 
rate of 30%.³ Candida dubliniensis is also  germ tube-
positive yeast which has been recovered primarily from 
the oral cavities of human immunodeficiency virus 
(HIV)-infected individuals and AIDS patients.⁴Candida 
dubliniensis was first described in 1995 from oral 
cavities of human immunodeficiency virus (HIV)-
infected individuals. The species forms only a minor 
component of normal microbiota but has a worldwide 
distribution. Despite its close relationship with C.
albicans, which is the predominant pathogenic species, 
the etiopathologic role of C.dubliniensis has mostly been 
restricted to oral candidiasis. In recent years, however, C.
dubliniensis has increasingly been reported from patients 
with candidemia. Although the species is significantly 
less than C. albicans, the reasons for its expanding role 
in invasive disease remain largely unknown.⁵ 

In women of childbearing age, the vaginal 
ecosystem is dominated by Lactobacillus spp.⁶ These 
microorganisms can prevent the colonization of the 
urogenital tract by pathogens and they are important 
for women’s reproductive tract health.⁷ Lactobacilli 
modulate the vaginal microbiota by different 
mechanisms such as: (i) auto-aggregation, (ii) production 
of lactic acid, hydrogen peroxide, bacteriocins, and 
biosurfactants, (iii) co-aggregation with pathogenic 
microorganisms, and (iv) adhesion to epithelial cells. 
Vulvovaginal candidiasis is the most prevalent vaginal 
infections worldwide. Vaginal thrush is responsible for 
up to 50% of all the cases of vaginal infections and it 
is characterized by a significant reduction in lactobacilli 
population, and increase in facultative aerobic and 
anaerobic pathogens.⁸

AIM

The aim of this research was to study the 
Invitro effect of L.fermentum, isolated from two 
days fermented goat milk, against Germ tube 
positive Candida spp. (C. albicans and C. dubliniensis) 

causing Vulvovaginal candidiasis  infection.

MATERIAL AND METHOD

1.  Isolation of C. albicans and C. dubliniensis 
from clinical specimens

A. Collection of samples

In total 135 High vaginal swabs samples were 
collected from Tertiary care Hospital, Pondicherry.  
Samples were aseptically collected and processed.

B. Culture and Identification of Germ tube 
positive Candida spp.

Vaginal swabs were collected with aseptic 
precautions and immediately inoculated onto 
Sabouraud dextrose agar & Candida chrome agar media 
(CHROMOGEN IN INDIA) and incubated at 370c for 
24hrs. After incubation, identification of Candida from 
positive cultures was done with standard microbiological 
techniques which includes AES Biomerix (Vitec-II 
Campact system)in India, Grams stain, biochemical 
reactions.¹¹

Fig-1.  Candida albicans in Candida chrome agar

C. Confirmation of Germ tube positive Candida 
species

Germ Tube Test is a screening test which is used to 
differentiate Candida albicans from other yeast. Germ 
tube (GT) formation was first reported by Reynolds 
and Braude in 1956. When Candida is grown in 
human or sheep serum at 37°C for 3 hours, they forms 
a germ tubes, which can be detected with a wet KOH 
films as filamentous outgrowth extending from yeast 
cells. It is positive for Candida albicans and Candida 
dubliniensis. Approximately 95 – 97% of Candida 
albicans isolated develop germ tubes when incubated in 
a proteinaceous media.
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D. Principle of Germ Tube Test

Formation of germ tube is associated with increased 
synthesis of protein and ribonucleic acid. Germ tube is 
one of the virulence factors of Candida albicans. This 
is a rapid test for the presumptive identification of C.
albicans.

E. Procedure of Germ Tube Test

Place 0.5 ml of sheep or human serum into a small tube. 
Note: Fetal bovine serum can also be used instead of 
human serum.

Using a Pasteur pipette, touch a colony 
of yeast and gently emulsify it in the serum. 
Note: Too large of an inoculum will inhibit germ tube 
formation.

Incubated the tube at 37°C for 2 to 4 hours.

Transfer a drop of the serum to a slide and place 
cover slip for examination.

Examine microscopically under low power and high 
power objectives.

F. Results and Interpretation of Germ Tube Test

Positive Test: A short hyphal (filamentous) 
extension arising laterally from a yeast cell, with no 
constriction at the point of origin. Germ tube is half the 
width and 3 to 4 times the length of the yeast cell and 
there is no presence of nucleus. Examples: Candida 
albicans and Candida dubliniensis

Negative Test: No hyphal (filamentous) extension 
arising from a yeast cell or a short hyphal extension 
constricted at the point of origin. Examples: C. 
tropicalis, C. glabrata and other yeasts.

G. Quality Control in Germ Tube Test

Positive Control: C. albicans (ATCC 10231)

Negative Control: C. tropicalis (ATCC 13803), C. 
glabrata (ATCC 2001)

H. Limitations of Germ Tube Test

1. C. tropicalis may form early pseudohyphae 
which may be falsely interpreted as germ tubes.

2. The yeast formerly named Candida 
stellatoidea also produces germ tubes; however, it has 

been combined with C. albicans and no longer exists as 
separate species.

3. This test is only part of the overall scheme for 
identification of yeasts. Further testing is required for 
definite identification.⁹

2.  Lactobacillus isolation from fermented Goat 
milk

A. Isolation and Identification Lactobacillus from 
2 days fermented goat milk:

Two days fermented goat milk was serially diluted 
in saline (0.85%) and 100 μl of each dilutions (10-1 to 
10-6) were spread plated onto MRS (De Man Rogosa 
and Sharpe) to isolate the Lactobacillus spp.  Plates were 
incubated at 37°C for 48 - 72 h at anaerobic conditions.¹°  
Isolates were identified on the basis of growth, cell 
morphology, gram staining and catalase activity. 
Further, identification was performed according to 
carbohydrate fermentation patterns and growth at 15°C 
and 45°C in the MRS broth based on the characteristics 
of the lactobacilli as described in Bergey’s Manual of 
Determinative Bacteriology  and also through molecular 
technique 16s rRNA sequencing.¹¹ The lactobacilli 
grown on solid MRS medium was inoculated in liquid 
MRS medium, and after 24hour liquid MRS broth was 
removed and transferred to another fresh MRS broth, in 
order to strengthen the growth of lactobacilli.¹²

B. Quality control reference of the Lactobacillus 
isolates

For QC reference, Lactobacillus strains (ATCC 
NO:9224)  was considered

C. Antimicrobial Activity Determination

Using a sterile swab, Candida albicans and Candida 
dubliniensis adjusted to 0.50 to 3.00 McFarland 
dilutions were inoculated into the surface of the 
Sabuards dextrose agar plates. On the surface of SDA 
plates, holes 5 mm in diameter and depth were created 
under sterile conditions using a Pasteur pipette. The 
MRS broth containing Lactobacillus fermentum was 
centrifuged at 6000 rpm for 10 minutes. Concentration 
of Lactobacilli adjusted to six different concentrations 
(100000 IU, 150000 IU, 200000 IU, 250000 IU, 300000 
IU, and 350000 IU). Then 100 μg of solution of each 
concentration of lactobacilli was poured into a separate 
well. Plates were kept in the refrigerator for 2 hours 
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until the liquid was absorbed, then transferred into the 
incubator and incubated for 14 to 15 hours at 37°C. 
After incubation, the diameter of the inhibition zones 
(mm) around the well was measured using a ruler.¹³ The 
antagonistic effect of lactobacillus fermentum against 
Candida spp. was interpreted on the bases of inhibitory 
growth zones as follows.¹⁴

Inhibitory growth zones were interpreted as follows: 
negative (−) at <11 mm; medium (+) at 11–16 mm; 
strong (++) at 17–22 mm;  very strong (+++) at >22 mm.

RESULTS

Among the 135 samples, a total of 66 were Candida 
positive. Out of these 38 isolates were identified as 
Candida albicans and 13 Candida dubliniensis remaining 
15 are non germ tube positive Candida species. In this 
study Lb. fermentum had shown antagonistic properties 
on germ tube positive candida species. It was observed 
that  Lactobacillus  had a significant antagonistic 
effect on Candida albicans and Candida dubliniensis. 
(Table 1) & (Table 2).

Table-1: Zone of inhibition of Candida albicans

C.albicans
turbidity in 
MaC forland

Lactobacillus fermentum 

100000IU 150000IU 200000IU 250000IU 300000IU 350000IU

0.50 20mm 28mm 33mm 40mm 42mm >45mm

1.00 18mm 23mm 29mm 32mm 36mm 39mm

1.50 15mm 21mm 26mm 28mm 30mm 36mm

2.00 13mm 19mm 21mm 23mm 27mm 31mm

2.50 08mm 13mm 15mm 18mm 22mm 27mm

3.00 R 7.5mm 11mm 13mm 17mm 20mm

Inhibitory growth zones were interpreted as follows: negative (−) at <11 mm; medium (+) at 11–16 mm; strong 
(++) at 17–22 mm;  very strong (+++) at >22 mm.

Table: 2 Zone of inhibition Candida dubliniensis

Candida 
dubliniensis 
Turbidity in 
MaC forland

Lactobacillus fermentum 

100000IU 150000IU 200000IU 2.50000IU 300000IU 350000IU

0.50 24mm 32mm 36mm 39mm 42mm >48mm

1.00 22mm 28mm 32mm 37mm 44mm 45mm

1.50 19mm 23mm 28mm 33mm 37mm 43mm

2.00 16mm 20mm 24mm 30mm 31mm 41mm

2.50 11mm 17mm 19mm 27mm 29mm 38mm

3.00 9mm 12mm 18mm 22mm 24mm 30mm

Inhibitory growth zones were interpreted as follows: negative (−) at <11 mm; medium (+) at 11–16 mm; strong 
(++) at 17–22 mm;  very strong (+++) at >22 mm.
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DISCUSSION

Literature evidence suggest the production of 
organic acids helps to keep the vaginal pH below 4.5 and 
creates a hostile environment for the growth and survival 
of pathogenic microorganisms.¹⁵ The highest amount of 
lactic acid was produced by L.fermentum. Hydrogen 
peroxide is another antagonistic compound produced 
by lactobacilli and its production is normally assessed 
by using qualitative methods, such as incorporation of 
the peroxide in agar medium and revelation by addition 
of tetramethylbenzidine.¹⁶ However, quantitative results 
may help to better understand the role of H₂O₂ in healthy 
and infected vaginal environments. ¹⁷ H₂O₂ is converted 
to reactive oxygen species (ROS) such as superoxide 
anions, hydrogen peroxide and hidroxyl free radicals 
that are highly toxic against several microorganisms.¹⁸ 
Besides that, lactobacilli keep a high oxireduction 
potential in the vaginal environment, which inhibits 
multiplication of strictly microorganisms.¹⁵ Some 
vaginal Lactobacillus species are capable of synthesizing 
antimicrobial peptides known as bacteriocins.¹⁹ Osset 
et al.²° Studied the production of bacteriocin by 
several Lactobacilli isolates against C.albicans and 
C.dubliniensis  when agar plate method was used.  
Conclusion

Lactobacillus fermentum isolated from two days 
fermented Goat milk exhibitted good effect of preventing 
the growth of Germ tube positive Candida species 
(Candida albicans and Candida dubliniensis) grown on 
Sabouraud dextrose agar. 
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ABSTRACT 

Background: Older adults exhibit poor speech perception in noise due to poor spectral, temporal and 
cognitive processing. According to “ease of language understanding model” good working memory capacity 
is required to compensate for aberration in peripheral auditory processing so that optimum level speech 
of understanding can be maintained. However, there is no consensus on the effect of enhanced working 
memory capacity through auditory training on speech perception. Hence, the effect of working memory 
training on speech perception in noise in older adults needs to be investigated.

Objective: To investigate the effect of auditory verbal working memory training on speech perception in 
noise in older adults.

Method: The present study involved a “two groups, nonrandom selection, pre-test, post-test” study design. 
Twenty-nine normal hearing older adults within the age range of 61-80 years and 14 of them formed the 
control group, and 15 of them formed an experimental group. In Phase, I of study, working memory ability 
and speech perception in noise (SNR-50) were assessed in both the groups. In Phase II the participants in 
the experimental group were trained using working memory training module. In the last phase of the study, 
working memory, and SNR-50 were reassessed. Then the pre and post-training scores were compared in 
both groups.  

Results : Wilcoxon’s signed rank test revealed that working memory training had positive effect on working 
memory ability and SNR-50. 

Conclusions: Working memory training can improve working memory capacity which can in turn improve 
speech perception in noise. 
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INTRODUCTION

One of the growing concerns among elderly 
individual is age related changes in sensory abilities. 

Age related changes in auditory processing and also 
called as “auditory aging” starts as early as the fourth 
decade onwards 1. A pervasive characteristic of aging 
is an inability to understand speech particularly in the 
presence of background noise or reverberation 2. Studies 
have shown that older adults have more difficulty in 
understanding speech compared to younger adults 
even when they are matched to hearing acuity 3 and for 
the ability to understand speech in quiet 4,5based both 
peripherally and centrally, has been an important topic 
of hearing research for several decades. In this review, 
recent investigations are classified into five problem 
areas: the prevalence and temporal progression of IAIA 
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and their relation to presbyacusic sensorineural hearing 
loss; the deficit of speech understanding in aging; other 
auditory abilities affected by age; the etiology of IAIA; 
and the rehabilitation of auditory functions in the elderly. 
The work reviewed bears witness to a vigorous current 
worldwide interest in these questions by researchers in 
various disciplines. The intense research effort, however, 
is in contrast with the low prevalence of hearing aid 
use by the elderly with auditory handicap.(C. Possible 
reasons for poor speech perception could be a decline 
in auditory temporal, spectral and cognitive processing. 
Additionally, the aging process reduces the working 
memory ability 6,7a key determinant of many higher-
order cognitive functions, declines in old age. Current 
research attempts to develop process-specific WM 
training procedures, which may lead to general cognitive 
improvement. Adaptivity of the training as well as the 
comparison of training gains to performance changes 
of an active control group are key factors in evaluating 
the effectiveness of a specific training program. In the 
present study, 55 younger adults (20-30 years of age. 
Due to poor storage capacity 8, elderly listeners may not 
be able to hold the necessary information’s required to 
understand speech resulting in poor speech perception 
abilities. Since older adults have working memory 
deficits, they are also more susceptible to the distracting 
effects of background noise resulting in poor speech 
perception in noise 9. The contribution of working 
memory to speech perception in noise can be best 
explained using Ease of Language Understanding (ELU) 
model 10. This model assumes that speech perception is 
a result of implicit and explicit information processing. 
When a clean speech signal is presented, phonological 
matching to memory representations occurs rapidly, and 
speech understanding takes place implicitly. However, 
when the target speech is corrupted by background 
noise, matching to phonological representations does 
not occur rapidly. Hence implicit processing fails, 
and explicit processing is needed. Explicit processing 
utilizes the working memory resources to repair the 
misunderstandings and loss of information’s caused by 
background noise. In older adults, implicit processing 
of speech in noise is affected because of degradation of 
target speech by noise and poor auditory processing 11. 
Hence, there is higher demand for explicit processing. 
According to this model, good working memory 
capacity is required to compensate for aberration in 
peripheral auditory processing so that optimum level 
speech of understanding can be maintained. However, 

less empirical evidence is available for supporting this 
hypothesis. Hence, effect of working memory training 
on speech perception in noise in older adults needs to be 
investigated. Few attempts have been made to study the 
effect of working memory training on speech perception 
in noise in young adults 6 and in individuals with hearing 
impairment 12. However, the assessment and training 
procedures are not available in the Kannada language 
and also the assessment and training of verbal working 
memory is mostly language dependent. Hence, it is 
essential to investigate the effect of auditory working 
memory training (in Kannada language) on speech 
perception in noise in Kannada speaking older adults.

METHOD

Participants

The present study involved “two groups, nonrandom 
selection, pre-test, post-test” study design. The study 
protocol was approved by institutional ethical committee 
of Kasturba Medical College, Mangalore. Twenty-
nine normal hearing older adults within the age range 
of 61-80 with the mean age of 66.8 years participated 
in the current study. The participants who were native 
speakers of Kannada possessing the pure tone thresholds 
≤25dBHL at audiometric octave frequency from 250Hz 
to 4 KHz and also a score ≥26 on mini mental status 
examination (MMSE) were included in the study. The 
participants were then divided into two groups using 
block random sampling method (1) Control group (2) 
Experimental group, with 15 in experimental group and 
14 in control group. An informed consent was obtained 
from all the participants prior to the conduction of the 
study. 

Procedure

In phase I, the working memory ability and speech 
perception in noise were assessed in all the participants 
of both the groups. The working memory ability was 
assessed using digit backward recall (DBR) and stroop 
task. In phase II of the study, experimental group was 
subjected to working memory training. The training 
was carried out for duration of two weeks. In phase III, 
working memory ability and speech perception in noise 
were reassessed in both the groups. 

Experimental tasks

Stroop task. 

Two speech tokens /g˄nɗ˄su/ and /heη˄su/ meaning 
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male and female respectively spoken by both male and 
female in Kannada were recorded and used. Congruent 
trials consisted of the word “/g˄nɗ˄su/” spoken by 
male speaker, and the word “/heη˄su/” spoken by the 
female speaker. In contrast, incongruent trials consisted 
of the word “/g˄nɗ˄su/” spoken by a female speaker 
and the word “/heη˄su/” spoken by the male speaker. 
Twenty congruent trials and twenty incongruent trials 
were presented to all the participants. Participants were 
asked to respond as quickly as possible by pressing the 
right arrow key whenever they heard a male voice and 
left arrow key whenever they heard a female voice. The 
reaction time for every correct response for all the four 
conditions was noted and averaged.

Digit backward recall task 

Numbers from 1-9 excluding 2 and 9 in Kannada 
spoken by the female speaker was recorded. These 
tokens were presented randomly in sequential order 
with interstimulus interval of 250 sec. Participants 
were asked to repeat the series of spoken digits in the 
backward order. The test began with a span length of 3 
digits and progressed until a particular span length was 
repeated incorrectly. With every correct response, the 
series increased in number till the participant responded 
incorrectly, following which the length decreased 
by 1 step. The procedure was terminated after four 
consecutive trials. If the reversal ended with a correct 
response, it was taken as the score, if it ended with an 
incorrect response; the final correct response was taken 
as the score.

Speech perception in noise (SNR50). 

QuickSIN protocol was used to estimate speech 
perception in noise. The target signal was kept constant 
whereas the root mean square amplitude of noise (4 
talker speech babble- 2 males and 2 females) was 
varied to form sentences with varying Signal to Noise 
Ratio (SNR), ranging from +20 to -10dB. Two lists 
of Kannada QuickSIN, containing seven sentences in 
each list were used. In each list the first sentence was 
presented at +20 dB SNR and the SNR was reduced in 
5 dB steps for the subsequent sentences. Thus, the last 
sentence was presented at -10 dB SNR. Each listener’s 
task during the test was to repeat the sentences presented. 
Each participant was instructed to listen carefully and 
repeat the word. They were told to guess, if necessary. 
Each correctly repeated word was awarded one point 

for a total possible score of 35 points per list. Further, 
using Spearman and Karber equation, total score was 
converted into SNR50. Finally, SNR-50 of both the lists 
was averaged.

Training Procedure

Participants in the experimental group underwent 
training intended to enhance verbal working memory. 
The training phase consisted of 4 levels. Level I consisted 
of three word meaningful sentences e.g., /nal̥ɛɪnd̯a ʃalɛgɛ 
rʌdʒɛ/; Level II consisted of four word meaningful 
sentences, e.g., /na:vu ɛla:rond̪ɪɛ ʌʤi mʌnɛgɛ hogut̪ɛvɛ/; 
Level III consisted of five word meaningful sentences, 
e.g.,/ɪnd̪u nʌnʌgɛ ʃalɛjʌli bʌhuma:nagʌlu d̪orʌkut̪ʌd̪ɛ/ 
Level IV consisted of six word meaningful sentences, 
e.g.,/a: d̪ɪna bʌhal̥a mʌl̥ɛja:gud̪ʌnu ba:lʌkɪju nodut̪ɪd̪ʌl̥u/. 
In the first session participants were presented 15 
sentences from the level I through the headphone. The 
instructions given included- (1) Repeat the sentence in 
the reverse order; (2) Repeat the sentence in the order of 
word length; (3) Tell the number of syllable in the given 
word and further tell the syllable in the reverse order. 
Following the response given by the participant for an 
instruction, subsequently, the next instruction would 
follow. Subsequent levels were followed in the similar 
fashion. The training was terminated at level IV which 
included six word sentences.

Participants were also trained for selective attention 
using stroop stimulus. Two speech token “/bʌlʌ kɪvɪ/” 
and “/ɛda kɪvɪ /” were used for stroop task. The token 
“/bʌlʌ kɪvɪ/”and “/ɛda kɪvɪ/” mean right ear and left 
ear respectively in Kannada language. The tokens were 
presented randomly in one of the ears. Ten congruent and 
ten incongruent trials were presented. The participants 
were instructed to press “/bʌlʌ kɪvɪ/” on the screen if the 
word was heard in the right ear, and “/ɛda kɪvɪ/” if it was 
heard in the left ear irrespective of the word presented. 
The duration for which response token was available 
on the screen was controlled, and the participants were 
trained for the response token duration within 4 seconds 
initially, the timings were further reduced to 3seconds 
once the responses in the 4 seconds were stabilized. The 
same was carried out for 2 seconds and 1second.

Instrumentation 

The stimuli for experiments were presented from 
Acer Aspire one E 15 laptop. Psychopy2 version 1.77.01 
software was used to generate and present the stimulus 
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for the stroop task. Output of the laptop was routed 
through 24-bit Creative sound blaster X Fi USB2 sound 
card. TDH-39 headphone with circum-aural PELTER 
earmuffs was used to present the stimuli for experimental 
procedures.

RESULTS

Stroop Task

Wilcoxon Signed rank test revealed a significant 
main effect of training on stroop reaction time in the 
experimental group (Z= -2.329, p=.020). Difference 
in stroop reaction time between pre-test and post-test 
session was significant even in the control group (Z= 
-2.669, p=.008). Stroop reaction time was reduced in 
post-training session when compare to pre-training 
session in experimental group. Stroop reaction time was 
reduced in post-test when compare to pre-test even in 
control group. However, the reduction in stroop reaction 
time was larger for experimental group. Median values 
for stroop reaction time for both groups is represented 
in Figure 1. 

Figure1: whiskers represent median and 10th to 90th percentile 
values of stroop reaction time. 

Digit Backward Recall Task

Wilcoxon Signed rank test was used to investigate 
the pre-post training effect on DBR. Analysis showed no 
significant difference in digit backward recall span length 
(Z= -2.828, p=.530) on pre-post-test in control group. 
However, significant main effect of training on DBR was 
seen in experimental group (Z= -1.414, p=.331). DBR 
improved following training in experimental group. 
Median values for DBR task for both experimental and 
control group is represented in Figure 2.

Figure 2: whiskers represent median and 10th to 90th percentile 
values of stroop reaction time.

SNR-50

To investigate if there is significant main effect of 
WM training on SNR-50, Wilcoxon Signed rank test was 
used. The analysis in the experimental group revealed 
that, there was significant main effect of training on 
SNR-50 (Z= -2.50, p=.012). SNR50 of individuals in 
experimental group was significantly improved following 
working memory training. However, comparison of pre-
test and post-test SNR 50 in the control group revealed 
no significant difference (Z= -.33, p=.739). Median 
values for SNR-50 for both experimental and control 
group is represented in Figure 3.

Figure 3: whiskers represent median and 10th to 90th percentile 
values of stroop reaction time. 

DISCUSSION

The positive effect of working memory training on 
DBR, stroop reaction time and SNR-50 can be explained 
using transfer effects - near and far transfer effects. In the 
present study the positive effect of training on DBR and 
Stroop task can be attributed to near transfer effect, as the 
tasks used for training was similar to DBR and Stroop 
tasks. Earlier studies also have shown the presence of 
near transfer effect but absence of far transfer effect of 
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working memory training in older adults 13–15young-old 
(65-74 years. Similarly, near transfer effect of working 
memory training on complex span task is also reported 
15. However, Schmiedek16 reported a far transfer effect 
too in older adults. Transfer effect seen in the current 
study can be probably due to plastic changes in the brain 
following training. For the Transfer effect to take to place, 
training procedure and outcome assessment procedure 
should share some common neural mechanism17. 

One important observation in the current study is 
that, working memory training had improved SNR50 
indicating a possible far-transfer. Similar far transfer 
effect of short term working memory training on SNR50 
was reported in young adults 18. Improvement in SNR50 
following working memory training can be explained 
with the help of Ease of Language Understanding 
(ELU) model 10,19. According to ELU, poorly defined 
speech sound representations leads to mismatch in 
phonologically challenging tasks and to resolve this 
mismatch, increased working memory capacity is 
essential. When the speech signal is corrupted by noise, 
automatic matching of each syllable of the input signal 
to stored representations in long-term memory fails. 
Hence, working memory plays a major role decoding 
the information from the noise corrupted signal. As 
per this framework if, an individual’s working memory 
is enhanced there can be improvement in speech 
understanding in noise. In the current study, working 
memory training has enhanced working memory 
capacity which would have led to better SNR50 in older 
adults. The training related enhancement in speech 
perception could be also because of facilitation of 
individuals’ ability to inhibit distracting information such 
as background noise. It has been observed that several 
cognitive abilities, such as attention and inhibition, are 
thought to interact with WM 20. 

CONCLUSION

Working memory training can improve working 
memory capacity which in turn improve speech 
perception in noise. 
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ABSTRACT

Background: Cognitive impairment either with presence or absence of neuromotor disability is a pertinent 
issue after neonatal encephalopathy (NE).

Aims and objectives: To assess motor and cognitive functions in survivors of NE and to correlate them with 
NE clinical scoring/staging. 

Methodology: A hospital based retrospective cohort study was conducted at a tertiary teaching medical 
college hospital. Medical records were studied and survivors of term neonates with NE that were managed 
in the neonatal intensive care unit (NICU) were considered as cases. Children born as term babies during 
the same period requiring no intensive care were taken as controls. A onetime follow up of study subjects 
at 6 – 8 years of age was carried out to assess the motor and cognitive function by standard tests. Data was 
entered and analyzed by SPSS Version 11. 

Results: As per Millers encephalopathy scores, majority (52.6%) had an encephalopathy score of one. 
Seventeen (89.5%) cases were found to be normal by Gross Motor Function Classification System (GMFCS). 
By Bender Gestalt II visual motor and visual perception tests, five (26.3%) cases and nine (47.4%) cases 
were in the 0-25 percentile for age respectively. The difference in mean IQ level between cases and controls 
was significant statistically (p<0.001). The mean values of Malins verbal and performance tests, IQ, 
Bender copy and recall tests between cases and controls with the encephalopathy scores showed statistical 
significance(p<0.05).

Conclusions: Children who had suffered NE had significant affection of IQ, visual-motor, visual perception 
and memory in comparison to controls. Greater the encephalopathy score, greater was the cognitive 
impairment.  

Keywords: Child, Cognition, Critical care, Bender Gestalt test, Visual perception.
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INTRODUCTION

Neonatal encephalopathy (NE) is a clinical syndrome 
noted in the early days of life of a term infant characterized 
with neurological impairment. Clinical manifestations 
include depression of tone/reflexes,difficulty in 
initiating and maintaining respiration, subnormal level 
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of consciousness and seizures.1  A clinical scoring by 
Miller and staging by Sarnat and Sarnat are widely used 
in identifying and grading of  NE.2,3  The incidence of 
NE is between 2-6 per 1000 term neonates.4-8  NE is 
associated with early neonatal mortality and long term 
neurodevelopmental sequel.9,10 

The etiology of NE is heterogeneous and neonates 
with birth asphyxia and hypoxic ischemic encephalopathy 
(HIE) constitute the majority. The other etiologies 
would include metabolic causes like hypoglycemia with 
persistent seizures, inborn errors of metabolism, central 
nervous system (CNS) malformations and infections. 
Role of antepartum and intrapartum factors in the 
pathogenesis of NE have been studied.6,11 However 
using magnetic resonance imaging  modality in cohorts 
of NE, it was found that most of the brain injuries usually 
occurred near or at the time of birth.12,13

Functional motor deficits can be detected early 
during infancy, however cognitive deficits appear slowly  
and may become obvious during preschool and school 
period, hence constant follow up is mandatory among 
the NE survivors. Cognitive development includes 
the ability to read, talk, learn to write, memorize, 
calculate, organize, conceptualize, paying attention and 
social interaction with appropriate behavior. Cognitive 
dysfunction manifests with scholastic backwardness, 
poor coordination, behavioral problems, and 
hyperactivity along with specific learning disabilities. 
This follow up study was conducted to determine the 
motor and cognitive functions of term neonates with 
neonatal encephalopathy, managed in our neonatal unit, 
at school age.                                

MATERIALS AND METHOD

A hospital based retrospective cohort study was 
conducted at the pediatric outpatient services of a tertiary 
teaching medical college hospital, Mangalore between 
July 2009 and June 2010. Survivors of term neonates who 
fulfilled the criteria for NE 1,2  during the first 72 hours 
of life  and  managed in the NICU between 2001 and 
2003 in the same hospital were taken as cases. Children 
born as term babies during the same period requiring 
no intensive care were taken as controls.Neonates with 
prematurity, major congenital malformations, intra 
uterine infections, sepsis, pulmonary and cardiovascular 
disorders resulting in hypoxia were excluded from the 
study. 

After obtaining the approval from the institutional 
Ethics Committee (IEC), necessary permissions were 
taken from the hospital authorities. The study subjects 
were selected using   convenient sampling technique. 
NICU admission/discharge records between 2001 and 
2003 were analyzed. Subjects and controls fulfilling the 
inclusion criteria were requested for a follow up visit at 
the OPD services of the hospital. Details of antenatal, 
natal, postnatal data and NICU course were entered in a 
semi structured pretested proforma. Clinical Scoring and 
staging of NE were documented. 

A onetime follow up at 6 – 8 years of age was carried 
out to assess the motor and cognitive function. Subject’s 
parents/guardians were approached and explained about 
the objectives of the study in a language they understood 
and a participant information letter was provided to them. 
A written informed consent was obtained from each one 
of the parent/guardian. A detailed physical examination 
with specific emphasis on development and neurological 
evaluation was carried out. 

The disability was assessed by GMFCS,a five level 
classification system designed to detect cerebral palsy.14 

Visual motor and perception functions were assessed 
by Bender Gestalt II test, which is a psychological 
assessment tool that evaluates visual maturity , visual 
motor integration skills and recall phase(for visual 
memory).15 Cognitive abilities were assessed by Malin’s 
Intelligence scale for Indian children, which generates 
a performance IQ, verbal IQ, and a total IQ score.16 In 
case of parental concerns on hearing and speech defects 
appropriate referral was done for a detailed assessment. 
All the tests that had been used in this study had been 
validated in the pediatric population. 

Analysis was done using Statistical Package for 
Social Sciences (SPSS Version 11.5, Chicago IL). 
Correlations of data between the cases and controls 
and within the risk groups were done by Kruskal Wallis 
test and Mann Whitney U test. A p value of <0.05 was 
considered significant.

RESULTS

Of the 40 cases enrolled, 19 cases were included. 
The baseline characteristics of the study are as in table 
1. Table 2 depicts the Millers encephalopathy scoring for 
the study subjects. Greater than half of the cases (52.6%) 
had an encephalopathy score of one. Functional and 
cognitive assessment tests are as in table 3.By GMFCS, 
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majority had no motor disabilities. As per the Bender 
Gestalt II tests, visual motor and visual perception was 
severely affected in five (26.3%) and 9 (47.4%) cases 
(Table 3).

Malins verbal and performance tests had affected 
cases more than controls, the difference being significant 
(Table 4). The mean IQ level between the cases and 
controls was significant statistically (p<0.001).Recall and 
recopy tests of Bender Gestalt II (table 4) revealed that 
the memory was more affected in cases than in controls 
and was found to be statistically significant (p<0.001). 
The mean values of Malins verbal / performance 
tests, IQ and Bender copy/ recall tests were studied 
individually with the encephalopathy scores (table 5). 
The mean values in the above tests with encephalopathy 
score 1 and 2 were almost equal. The mean values of 
all the above tests were of higher values in cases with 
encephalopathy score 4 than with encephalopathy score 
3.This difference was probably attributed to the early 
stimulation by the motivated and determined parents 
for their children who had encephalopathy score of 4. 
Among the behavioral problems, in our study, 6(31.6%) 
cases had temper tantrums. There were no children who 
had associated ADHD and autism.

Table 1: Basic characteristics of cases (n=19) and 
controls (n=19)

Variable Cases (N=19) n(%)
Control 
(N=19) 
n(%) 

Age in years
6
7
8

9(47.4)
6(31.6)
4(21.1)

3(15.8)
7(36.8)
9(47.4)

Gender
Males
females

12(63.2)
7(36.8)

8(42.1)
11(57.9)

Parity of mothers 
Primigravida  mothers
Multigravida mothers

16(84.2)
3(15.8)

13(68.4)
6(31.6)

Evidence of 
developmental delay
Present 
Absent

5(26.3)
14(73.7)

0
19(100)

Gross motor function 
classification system
Normal
Abnormal

17(89.5)
2(10.5)

19(100)
0

HIE stage(Sarnat and 
Sarnat)
Stage 1
Stage 2
Stage 3

11(57.9)
6(31.6)
2(10.5)

-
-
-

Table 2: Encephalopathy score distribution 
among cases and controls

 Groups

Encephalopathy 
score

Cases (N=19)
n(%)

Controls 
(N=19)
n(%)

0 0 19(100%)

1 10(52.6%) 0

2 1(5.3%) 0

3 4(21.1%) 0

4 4(21.1%) 0

5 0 0

Table 3: Functional and cognitive assessment 
tests among cases and controls

                                        Groups

Name of the tests
Cases(N=19)
n (%)

Controls(N=19)
n (%)

Gross motor function 
classification system
Normal
Abnormal

17(89.5)
2(10.5)

19(100%)
0

Bender motor 
(percentile for age)
0-25
26-50
51-75
76-100

5(26.3%)
2(10.5%)
3(15.8%)
9(47.4%)

0
1(5.3%)
4(21.1%)
14(73.7%)

Bender visual perception
(percentile for age)
0-25
26-50
51-75
76-100

9(47.4)
4(21.1)
2(10.5)
4(21.1)

4(21.1)
1(5.3)
0
14(73.7)

Cont... Table 1: Basic characteristics of cases 
(n=19) and controls (n=19)
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Table 4: Comparison of cognitive assessment tests among cases (N=19) and controls (N=19)

Group Mean ±SD P value

Malin verbal
Cases 83.93(±22.15)

p<0.001
Controls 121.53(±13.82)

Malin Performance
Cases 65.44(±28.26)

p<0.001
Controls 113.05(±11.13)

IQ
Cases 74.65(±22.24)

p<0.001
Controls 117.29(±11.96)

Bender copy
Cases 67.24(±41.77)

p<0.001
Controls 94.01(±13.39)

Bender reall
Cases 30.67(±25.43)

p<0.001
Controls 83.43(±20.63)

*Mann Whitney test

Table 5: Comparison of cognitive assessment tests with encephalopathy scores 

Test name Encephalopathy 
score Number of cases Mean values± p value

Malin verbal 1 10 96.75 (±15.04)

0.014
2 1 102.00 

3 4 56.88 (±19.41)

4 4 74.44 (±11.66)

Malin performance 1 10 80.70 (±11.09)

0.02
2 1 87.20 

3 4 39.44(± 28.67)

4 4 47.88(± 36.80)

IQ 1 10 88.66(±10.77)

0.012
2 1 94.6

3 4 48.19(±9.45)

4 4 61.13(±23.81)

Bender copy 1 10 89.55(±20.13)

0.043
2 1 99.90

3 4 21.83(±31.5)

4 4 48.70(±55.11)

Bender recall 1 10 40.40(±23.3)

0.022
2 1 76.83

3 4 8.39(±9.87)

4 4 17.07(±14.88)

*Kruskal-Wallis test
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DISCUSSION

The deficits in cognition and motor functional 
deficits are of great concern among NE survivors. 
Studies show that neonates with mild NE had no greater 
increased risk of cognitive deficits or subtle motor 
impairments.17-19 However neonates with severe NE had 
more risk of mental retardation and cerebral palsy.19-21 

Studies have documented neonates with moderate 
NE had visual motor/perceptive dysfunction, memory 
impairments and hyperactivity as cognitive deficits with 
no functional motor deficits.17,18,20-22 Most often, there 
was  delayed readiness to school with  requirement of 
appropriate age based interventions at school and was 
not restricted to mental retardation . 

Robertson et al studied HIE neonatal cohorts with 
age matched controls. Survivors without disability who 
had moderate NE had a greater risk of delayed readiness 
to school, lower scores for auditory memory, letter 
recognition, quantitative language, lower IQ and visual– 
motor integration (VMI) scores. They were similar 
to controls as in perceptual motor skills and receptive 
vocabulary, however there was significant delay in 
spelling, arithmetic and reading.19 Similarly other studies 
showed cognitive dysfunction among moderate to severe 
NE.20-22 In our study, IQ levels visual-motor, visual 
perception and memory were more lower in the cases 
than the controls with worsening as the encephalopathy 
scores increased.

Gonzalez et al in his review study documented that 
despite absence of functional motor deficits, moderate 
/severe NE survivors had risk of developing cognitive 
defects especially if Magnetic resonance imaging (MRI) 
brain showed watershed pattern of injury.23

In a review study on neonatal encephalopathy by 
van Handel M et al, children with mild NE had a near 
normal outcome while, children with severe NE had 
severe involvement of educational general intellectual 
capabilities and neuropsychological outcomes. There 
was heterogeneity with respect to outcomes in children 
with moderate NE and most of them had involvement 
of the domains such as arithmetic/mathematics, spelling 
and reading.24

Among the behavioural problems in children with 
moderate NE, hyperactivity19,21,22 and autism  with 
moderate and severe NE25 have been reported. In our 

study there was no case of ADHD observed.

NE survivors with abnormal MRI either had impaired 
neurological functions or minor difficulties in motor and 
perceptual functions when assessed at 5–6 years of age.17 

In our study MRI was not done in study period mainly due 
to the feasibility issues. Based on brain injury patterns 
associated with NE on MRI, cognitive and behavioral 
issues could arise. Striatum and hippocampus were the 
most affected areas.26-28.These areas have been related 
with cognitive functions corresponding to attention and 
memory and may attribute to the pathogenesis of autism, 
ADHD and schizophrenia.28,29   

The present study has limitations. Good Enough 
Draw a man test which was initially planned as part of 
cognition assessment was not done due to subjective 
reasons most common being losing interest during the 
course of the administration of various tests. The sample 
size was small. There was a onetime contact with the 
subject. Studies on a large scale and using more tests 
with multiple interactions with subjects would help us to 
better understand affected areas of cognition and motor 
function.

CONCLUSIONS

Thus to conclude, there was statistical significant 
difference in IQ level between the cases and controls 
(P<0.001) .Visual-motor, visual perception (P<0.001) 
and memory was affected in cases compared to controls. 
Greater the encephalopathy score the IQ, visual motor, 
visual perception and memory were more affected.  
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ABSTRACT

Introduction: Rapid differentiation of the Mycobacterium tuberculosis complex (MTBC) and Non 
tuberculosis mycobacteria (NTM) is crucial to facilitate early and effective treatment of the patients. An 
immunochemistry-based MPT64 antigen detection test (MPT64 test) has reported higher sensitivity in the 
rapid diagnosis of Mycobacterium tuberculosis and differentiation from non tuberculous mycobacterium 
compared with conventional methods. Materials and method: A total of 927 clinical specimens were 
processed for tuberculosis. All the samples were decontaminated using NALC-NaOH and re-suspended 
sediments were inoculated for culture in  Bact Alert 3D automation system, and  in LJ media with Para 
nitro benzoic acid(Hi media) at a concentration of 500 μg/ml. Results: Of the 927 specimens processed 
for acid-fast bacilli, 462 were positive on solid and liquid media. 371 of the 462 positive cultures were 
identified as Mycobacterium tuberculosis, 91 isolates were identified as Nontuberculous mycobacteria by 
PRA -hsp65, PRA-16S 23S rRNA ITS. 368 out of 371 positive results for M.tuberculosis by MPT64 TB 
rapid test. Of the 91 Non tuberculous mycobacteria 90 had exhibited growth on LJ media with para nitro 
benzoic acid. Conclusion: Proper diagnosis is the first step towards better management and prevention of 
tuberculosis transmission. The immunochromatographic assay is a simple and rapid test with high specificity 
in discriminating between Mycobacterium tuberculosis complex and Non tuberculous mycobacteria in liquid 
cultures.
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INTRODUCTION

Tuberculosis is a highly infectious disease caused 
by Mycobacterium tuberculosis complex (MTBC) a 
potentially fatal disease of human and is now recognised 
as one of the most common opportunistic infection 
among immunocompromised presenting in the form 
of pulmonary, extrapulmonary and disseminated 
opportunistic infections.1,2 

Until recently, NTMs were not considered clinically 
important because they were not found to cause 
diseases. However, lately, the prevalence of clinical 
NTMs, especially pulmonary NTMs, has been on the 
increase worldwide. NTMs are clinically important as 
they triggers disease and true infection. The signs and 
symptoms of pulmonary infection due to MTBC or NTM 
often resemble, and their differentiation through acid fast 
stain is incomprehensible. There are over 170 species 
identified to date, and unlike M. tuberculosis, NTMs 
are generally free-living, ubiquitous organisms in the 
environment. The ecology of NTMs makes it easier for 
human exposure.3, 4, 5,6 

Among NTM, rapidly growing mycobacteria 
(RGM) are those which show visible growth on solid 
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culture media within seven days.7 Mycobacterium 
tuberculosis complex (MTBC) and non-tuberculous 
mycobacteria (NTM) may or may not have same 
clinical presentations, but the treatment regimens are 
always different.1 NTM is easily misdiagnosed as 
M.tuberculosis and multidrug-resistant(MDR), XDR 
(Extreme drug resistant) TB and are inappropriately 
managed with 1st line anti tubercular drugs because of 
lack of discrimination between MTB and NTMs in small 
hospital laboratories.8

Introduction of the liquid culture automated systems 
has significantly shortened the cultivation time of 
mycobacteria.9 In 2007 WHO recommended liquid TB 
culture rapid detection and drug susceptibility test as 
standard method for TB diagnosis and case management, 
automated culture system like MGIT, BACTEC 460, 
MB Bact alert 3D automation system  have significantly 
reduced the turnaround time for culture but do not 
help in differentiating MTB and NTMs.3 Liquid 
cultures positive for acid-fast bacilli (AFB) indicate 
the presence of mycobacteria, requiring discrimination 
between Mycobacterium tuberculosis complex and 
nontuberculous mycobacteria 10

Excretory proteins such as MPB64 and MPT63 
secreted during bacterial growth have shown potential for 
differentiating Mycobacterium tuberculous complex and 
Nontuberculous mycobacteria with high accuracy.11,12 A 
new rapid Immunochromatographic test kit(SD Bioline 
MPT64TB Ag Kit) for detection of MPT 64 Antigen 
in M. tuberculosis isolates using mouse monoclonal 
MPT 64 Antibody developed by SD Bioline, South 
Korea and Growth on LJ medium containing Para nitro 
benzoic acid was evaluated for rapid identification of M. 
tuberculosis isolates.13

MATERIALS AND METHOD

The present study was conducted over a period of one 
year (February 2014- January 2015) in Department of 
Microbiology, Sri Lakshminarayana Institute of Medical 
Sciences, Pondicherry to investigate the prevalence of 
NTM strains. A total of 927 clinical specimens suspected 
of pulmonary and extra pulmonary tuberculosis were 
processed. The samples were decontaminated using 
NALC-NaOH and re-suspended sediments inoculated 
for culture in  Bact Alert 3D automation system, as 
per the manufacturer’s guidelines on routine basis.
Simultaneously in LJ media with Para nitro benzoic 

acid(Hi media) at a concentration of 500 μg/ml., then 
incubated at 37 °C for a maximum of eight weeks. 
Growth of M. tuberculosis is inhibited by p-Nitrobenzoic 
acid (PNB), whereas, NTM are resistant.11

The test uses monoclonal anti-MPT64 antibodies 
to detect MTBC in samples from positive MB Bact 
alert 3D automation system. MPT64 - ICA displays a 
strong reaction band with organisms belonging to the M. 
tuberculosis complex but not with Non tuberculosis 
mycobacteria.5 

RESULTS

A total of the  927 specimens processed for acid-
fast bacilli, 462 were positive on solid and liquid media 
concurrently with conventional phenotypic methods 
like growth on LJ media and Bact alert 3D automation 
system, molecular methods like PRA-hsp65, RFLP 16S 
23S rRNA ITS gene and hsp65 gene sequencing and the 
MPT64 assay. Of the 462 positive liquid cultures, 371 
were identified as Mycobacterium tuberculosis, 91 
isolates were identified as Non tuberculous mycobacteria 
by PRA -hsp65, RFLP 16S 23S rRNA ITS gene and 
hsp65 gene sequencing. The sensitivity of MPT64 
assay is 99.1%, 368 out of 371 positive results for 
M.tuberculosis in liquid cultures. 

Of the 91 Non tuberculous mycobacteria 90 had 
grown on LJ media with para nitro benzoic acid, one 
strain of NTM doesn’t exhibited growth, it was identified 
as M. simiae by hsp 65 gene sequencing. (Table: 1)

Table -  1: Sensitivity pattern of SD Bioline MPT 
64 Ag rapid test and selective growth inhibition 
of M.tuberculosis by para-nitrobenzoic acid in LJ 
medium.

Test method Result MTBC NTM

SD Bioline MPT 
64 Rapid test

Positive 368 0

Negative 3 91

Total 371 91

Growth on LJ 
medium with 
PNBA

Positive 0 90

Negative 371 1

Total 371 91
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DISCUSSION

To identify mycobacteria, conventional biochemical 
tests are traditionally used. Key tests can be used 
to identify species, or further preliminary grouping 
may be used. Other approaches to identifying some 
species of mycobacteria are available. They include 
the p-nitrobenzoic acid and p-nitro-α-acetylamino-β-
hydroxypropiophenone tests for discrimination of the M. 
tuberculosis complex from mycobacteria other than M. 
tuberculosis.13

The study was undertaken to evaluate the 
performance of the SD Bioline TB Ag MPT64 assay, 
some tuberculosis culture laboratories still rely on para-
nitrobenzoic acid (PNB), a traditional technique that 
requires sub-culturing of clinical isolates and two to 
three weeks to give results. Rapid identification tests 
have improved turnaround times for mycobacterial 
culture results. Considering the challenges of the PNB 
method, we assessed the performance of the SD Bioline 
TB Ag MPT64 assay by using PNB as gold standard to 
detect M. tuberculosis complex from acid-fast bacilli 
(AFB) positive cultures.

In our study we reported 99.1% sensitivity with SD 
Bioline immunochromatography kit, many researchers 
from India had evaluated SD Bioline kit similar findings 
were seen with Maurya et al from Lucknow reported 
99.1% sensitivity. Kannade et al from Mumbai had 
reported and observed sensitivity of 99.19%, in contrast 
a study from Mysore by Vijay G.S Kumar  reported 
100% sensitivity. 14, 15, 16

We reported three false negative findings because of 
small MPT64 antigen quantity, due to a small AFB count 
so it is recommended to perform repeated testing after 
further incubation with AFB-positive.

In our study, we reported 98.9% accuracy with 
PNB in LJ media almost similar results were reported 
by Sharma.B et al., from Jaipur, a study from Delhi by 
Varma – Basil.M et al., and a study by Nepali.S et al., 
from Nepal reported 100% sensitivity with PNB on LJ 
media. 11, 17, 18

CONCLUSION

Proper diagnosis is the first step towards better 
management and prevention of tuberculosis transmission. 
Conventional identification methods are laborious, 

cumbersome and time-consuming, while molecular 
identification methods are expensive and require skilled 
technical personnel and established molecular laboratory 
infrastructure. Immunochromatographic assays (ICAs) 
is found to be rapid, reliable and low cost for diagnosis 
and differentiation of M.tuberculosis complex from Non 
tuberculous mycobacteria.
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ABSTRACT

Objective: Diabetes have mild to moderate nervous system damage which includes impaired sensation, 
pain  in the feet, hands and other nerve problems. Diabetic peripheral neuropathy(DPN) is the common 
complication of diabetes in which symptoms are affecting  lower extremities  such as pain, paraesthesia, loss 
of vibratory sensation threshold, muscle weakness, balance instability. The present study aimed to evaluate 
the effect of 8-week of flexibility with resisted exercises on foot vibration perception threshold in type 2 
diabetic neuropathy patients.

Materials and Method: A pilot study was carried out in a tertiary setting. There were 15 participants 
with type 2 diabetes who were eligible for the study as they had clinical neuropathy which was defined 
by mild and moderate form based on the modified toronto clinical neuropathy score. Following which, 
biothesiometer was used to measure the foot vibration threshold and the patients were assigned to a 8 -week 
pre and post test program.  A paired t test was used for data analysis.

Results: After the 8-week flexibility with resisted exercise on diabetic peripheral neuropathy patients there 
was a significant difference in pre-post intervention in scores with a mean difference of) 0.53±0.13 mV of 
vibration threshold

Conclusion: A Flexibility exercise program with resisted exercise showing a reduction in vibration 
perception threshold in peripheral neuropathy in type 2 diabetes

Keywords: Flexibility exercises, Resisted exercises, Biothesiometer, Diabetic neuropathy, Modified Toronto 
clinical neuropathy scale.

INTRODUCTION

Diabetes have mild to moderate nervous system 
damage which includes impaired sensation, pain in 
the feet, hands and other nerve problems and they are 
biochemical and vascular factors leads to high blood 
glucose, ischemia and affecting nerve fibre mechanism. 
They are variety of neuropathy in that most common one 
is symmetric polyneuropathy, in which symptoms are 
affecting lower extremities such as pain, paraesthesia, 
loss of vibratory sensation, muscle weakness, balance 
instability. General measures are glycaemic control, 
drug management, foot care, exercises.

Diabetic Peripheral neuropathy(DPN) starts in the 
toes and gradually moves proximally. Once it is well 
established in the LE, it affects the upper limbs with 
sensory loss following a typical ‘Glove and Stocking’ 
pattern of distribution1. Nerve conduction tests are the 
objective indication of the condition which shows the 
abnormality 2.

The coordination and integration of sympathetic 
nervous system is extremely important in the maintenance 
of blood glucose at rest and exercise. Strong evidences 
support that intensity and duration of exercises are very 
important in determining the fuel usage during exercise 
3. With prolonged exercise duration, glucose would be 
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used as primary fuel source and the production of glucose 
shifts from glycogenolysis to gluconeogenesis4. Use of 
the vibration perception threshold (VPT) is a simple way 
of detecting large-fiber dysfunction, thus identifying 
individuals with diabetes at risk of ulceration5.

Hence the present study aimed to evaluate the effect 
of 8-week of flexibility exercise program along with 
resisted exercises on foot vibration perceptionthreshold 
in type 2 diabetic neuropathy patients.

METHOD

An observational pilot study was carried out in a 
tertiary setting. People with type 2 diabetes were eligible 
for the study if they had clinical neuropathy which 
was defined by Modified Toronto clinical neuropathy 
score. The exclusion criteria included the following: an 
inability to walk independently of assistance, presence 
of any lower-limb amputation, significant foot deformity 
(e.g., Charcot), open foot ulcers, history of cerebral 
injury and poor visual acuity, severe cardio pulmonary 
involvement.

Tool

Biothesiometer: This is the measure of vibration 
sensation indicating the condition of the nerves in 
diabetes, a value of more than 25 volts indicates the 
presence of significant neuropathy. As a procedure a 
probe is applied to the part of the foot on big toe and 
the probe could be made to vibrate at increased intensity 
by turning a dial. When tested indicates as soon as 
participants can feel the vibration and the reading on 
the dial at the point is recorded. The biothesiometer can 
have a reading from 0-50 volts. 

Exercise Protocol

Flexibility exercises: General flexibility exercise 
involving all major muscle groups for 15 minutes 
duration.(Upper limb, Lower limb, Trunk) 2 to 4 
repetitions, static stretching holding 15 seconds 
described by AHA statement, Mark A. Williams 6.

Resisted exercises involving major muscle group 
for 10 repetitions, 2 sets, mild intensity, described by 
Ronald J sigal MD MPH et.al 7

Statistical Analyses

All statistical analyses were performed using the 
SPSS software version 20 with 95% confidence interval 

and p value  significance kept less than 0.05. Descriptive 
statistics and paired t test was used for pre –post 
comparisons.

RESULTS

The present study included 15 DPN subjects with 
the mean age of 56.28±4.18.The descriptive statistics of 
the subjects are given in Table 1.

Table 1: Descriptive statistics of Participants

Characteristics  Group [N=15] Mean ± SD

Age (years) 56.28±4.18

Height (cm) 161.18±4.93

Weight (kg) 65.45±7.12

BMI  25.78± 0.52

HbA1c 7.43 ±0.66

A paired sample t test showed that there 
was significant difference between the point of 
measurements (pre and post intervention) for foot 
vibration threshold (Table 2 & figure1).

Table 2: Paired t test result for foot vibration 
threshold

Mean difference Standard 
error  t value P value

        0.53    0.133    4.0000    <0.05

Figure 1: Foot vibration threshold (pre and post exercises 
intervention)

DISCUSSION

The present study used 15 DPN subjects and aimed 
to evaluate the effect of 8-week Flexibility with resisted 
exercises on foot vibration threshold. The result showed 
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the statistically significant reduction in foot vibration 
threshold after the interventional exercise programme. 
The pre- test mean was 37.73, post- test mean was 37.20 
and mean difference was 0.53, which showed that there 
was reduction of VPT in the biothesiometer in response 
to exercises intervention. The result of the present 
study is also in line with the results of other studies in 
DPN subjects which used biothesiometer to assess the 
vibration perception threshold.

Similarly, In a study the percentage of diabetic 
patients who developed increased VPT (25 V) was 
significantly higher in the control than the exercise 
group (21.3% vs. 12.9%, P<.05).8 The diagnosis of 
diabetic neuropathy by biothesiometer has been reliable 
and Vibration perception threshold (VPT) is considered 
as a gold standard for diagnosis of diabetic peripheral 
neuropathy[9,10]. In the non diabetic control subjects, 
height demonstrated the best correlation with VPT 
measures, and a reference range was thus established 
with percentile charts, using mean VPT and height. 
VPTs were higher in the diabetic sample, compared 
with the non diabetic sample (P< 0.05)11. The insulin 
mediated blood glucose transport is predominant at rest 
and while exercising muscle contractions remain as the 
major factor for transport of blood glucose as a fuel 
source into the muscle. Glucose transporter 4(GLUT 4) a 
type of protein is the main factor in transporting glucose 
into the muscles with insulin as well as contractions by 
muscles during exercise 12. A randomized controlled trial 
on the effect of blood glucose in T2DM  reported of 46% 
increase in insulin action after 16-week programme of 
resistance exercises13.  A total  of 100 patients, 21 patients 
had normal (15 volts) value, 35 had grade I (16-25volts) 
and 44 had grade II (>25 volts) on the biothesiometer 
machine14.

The mean VPT in the non-diabetic group was 14.4 
whereas in the diabetic group it was 

16.19. There was statistically significant difference 
between the non-diabetic group and diabetic group 
(p˂0.05)15. 

CONCLUSION

Flexibility exercise program with resisted exercises 
showed a reduction of foot vibration threshold in diabetic 
type 2 Peripheral neuropathy.
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ABSTRACT

The most serious consequence of Periodontal disease is the loss of the periodontal supporting structures, 
which includes the periodontal ligament, alveolar bone and cementum resulting in the early loss of teeth. 
Bone replacement grafts are widely used to pro- mote new bone formation and periodontal regeneration in 
periodontal therapy especially in intrabony defects. Bone grafts are used as a filler and scaffold to facilitate 
bone formation and promote wound healing. These grafts are bioresorbable and have no antigen-antibody 
reaction. These bone grafts act as a mineral reservoir which induces new bone formation. In this original 
research, bone grafting was done to replace the lost bone due to periodontal defects and the results are 
shown in  the photographs attached. The various periodontal parameters were also recorded for the purpose 
of evaluating the success of bone grafts.
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INTRODUCTION

The goal of periodontal therapy remains to provide a 
dentition that functions in health and comfort for the life 
of the patient. Periodontal therapy involves two primary 
components. First, elimination of the periodontal 
infection, by eliminating the pathogenic periodontal 
microflora, which induces substantial favorable clinical 
changes in the periodontium. However, the anatomic 
defect resulting from active periodontitis still persists and 
is represented clinically by loss of clinical attachment, 
increased probing depths and radiographic bone loss. 
The substantial efforts made to alter this defect represent 
the second component of periodontal therapy. The 
primary approaches to correcting these defects include 
new attachment, resective and regenerative procedures1. 

Regenerative treatment has as its goal elimination of 
periodontal defects by regenerating the lost periodontium 
including bone, cementum and periodontal ligament2. 

Advances in the understanding of periodontal 
regeneration provide a basis for applying the fruits 
of molecular biology to periodontal treatment. Thus, 
factors that stimulate formation of bone, ligament and 
cementum can potentially be used to augment the normal 
healing process and stimulate periodontal regeneration3.

Alloplastic materials used recently to reconstruct 
osseous periodontal defects include ceramics, collagen 
and polymers. Although several therapeutic approaches 
have been investigated, current scientific interest in 
alloplastic replacements is focused on HTR polymer4. 

MATERIALS AND METHOD

Five patients were selected from those attending the 
Dental College  Hospital as out – patient for the treatment 
of chronic Adult Periodontitis. They were 3 male and 
2 females of the age group of 25 to 45 years. Prior to 
their admission to the study a detailed medical history 
was taken from each patient to ascertain that they had no 
systemic disease that might influence their periodontal 
condition or contraindicate periodontal surgery. 
Other exclusion criteria were allergies, pregnancy. No 
patients wearing prosthesis, orthodontic appliance, or 
endodontically treated teeth was admitted into the study, 
for admission to the study each patient was required to 
have at least two periodontal angular osseous defects. 

DOI Number: 10.5958/0976-5506.2018.01529.2
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INITIAL THERAPY

All patients completed a course of treatment 
involving root planning and plaque control. The duration 
of this preparatory phase varied depending upon the 
response of the patient to the plaque control program. 
All patients maintained an excellent standard of oral 
hygiene with consistently low levels of plaque, during 
last few assessment preceding surgery. Informed consent 
was obtained from all patients admitted to the study in 
addition to an agreement to attend regular follow up 
visits.

EXPERIMENTAL PARAMETERS

Before surgery the following indices were measured 
in a sequential manner from the involved teeth as follows. 

Plaque index source   –   (Silness 
and Loe – 1964)

Mobility index score   –   (Millers 
mobility index 1950). 

Gingival index score   –   (Loe and 
Silness – 1963) 

Sulcus bleeding index score –   (Muhlemann and 
Mazor – 1958)

A customized acrylic occlusal stent was prepared on 
the study cast for each patients. A No 559 fissure bur was 
used to groove the stent in an occluso – appical direction 
at a point were the graft materials has to be placed. The 
groove provided reproducible alignment of a endodontic 
silver point. The base of the stent served as a reference 
point to take the soft tissue measurements. 

The following soft tissue measurements could be 
recorded with the help of the acrylic occlusal stent and 
endodontic silver point. 

Height of the gingival margin – HGM (stent to 
coronal extent of the gingival margin). 

Probing clinical attachments level – PCAL (stent to 
base of periodontal pocket).

Probing pocket depth – PPD (gingival margin to 
base or periodontal pocket)

 PRE SURGICAL PROCEDURE

Intra - oral periapical radiographs of each defect 

were exposed by Bisecting Angle technique.

SURGICAL PROCEDURE

Preoperative pictures and radiographs are taken 
initially.(Figure1 and Figure 5)The patients were made to 
sit comfortably on a dental chair. Under local Anesthesia 
[lignocaine with adrenaline 1:8000] a crevicular incision 
was made from the base of the pocket to the crest of the 
bone using Bard parker knife and blade number 15.

A full thickness mucoperiosteal flap was raised 
using a periosteal elevator. The granulation tissues were 
removed from the defects and root planing was done. 
The area was then irrigated with saline.

The following hard tissue measurements were 
recorded using the customized acrylic stent and the 
endodontic silver point.

Crestal height of alveolar bone – CHAB (stent 
alveolar crest) (Figure 2)

Bone loss (stent to base of osseous defect)

Depth of the Defect – DD (Alveolar crest to the base 
of the osscous defect)

The graft materials were mixed with a drop of 
sterile saline to get putty like consistency. It was then 
packed into the defect upto the most coronal level of the 
surrounding bony wall(Figure 3). The flaps were sutured 
using vertical mattress method of suturing (with the help 
of polyvicryl 5-0 resorbable sutures) (Figure 4). This 
formed the test site.Immediate post operative radiograph 
was taken.(Figure 6).

The other defect forming control site was debrided 
of granulation tissue and left ungrafted. The flaps were 
sutured using interrupted (polyvicryl 5-0 resorbable 
suture). 

A periodontal pack was given after the surgical 
procedures in both the test and control sites respectively. 

POST SURGICAL FOLLOW UP

The dressing was removed one week after surgery 
and the surgical site was thoroughly irrigated with saline. 
Patient was asked to continue with chlorhexidine mouth 
rinse 0.12% for another one week. Recall appointments 
were made after 2 weeks, 1st month, 3rd month and 6th 
month respectively. At each visit scaling was done and 
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oral hygiene instructions were given.

At the end of the 6th month each site was reassessed 
of all clinical soft tissue parameters. The soft tissue and 
hard tissue measurements were made with the same 
acrylic stent which was fabricated six months earlier to 
avoid calculation errors. 

Radiographs were taken and it was compared to the 
radiographs taken six months earlier prior to compare 
the changes in the bone morphology. 

CLINICAL PHOTOGRAPHS

Fig: 1 Pre operative view of the site

Fig: 2 Soft tissue assessment

Fig 3 Placement of graft

Fig 4 Suturing

Fig: 5 Pre operative radiograph

Fig: 6 Post operative radiograph

DISCUSSION

The regeneration of the Periodontium destroyed by 
inflammatory periodontal diseases has been an elusive 
goal sought by all who treat periodontal problems. 
Biomaterials suitable for the suitable for the restoration 
of periodontal osseous defects continue to be a subject 
of particular interest and challenge,6; materials ranging 
from bone grafts to alloplastic implants have been used 
with varying degree of success7.

A total of 10 osseous defects in 5 patients were 
assessed to evaluate the efficacy of the bone graft 
material in the management of periodontal osseous 
defect. The patients were assigned randomly to bone 
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grafting and conventionally debrided control group.

In light of the above, the present study sought 
to comparatively assess the efficacy of bone graft 
in regenerating periodontal bone loss in contrast to 
conventional open flap debridement procedures. 

The test and control group documented a statistically 
reduction in probing pocket depth with the test group out 
performing the control group.

Probing clinical attachment levels in both the test 
and control showed a  significant reduction, when 
compared test group showed a greater significance.

None of the groups showed a  significant decrease 
in the height of the alveolar crest, although marginal 
decrease did occur in the control groups, which when 
compared, did not yield a significance.

The test group showed a significant bone again 
when compared to the control group.

CONCLUSION

Several factors such as case selection, treatment 
objects and clinical application play an influential role 
and a longitudinal study with a larger patient sample 
may yield better conclusions8. With active investigations 
directed toward understanding the biology of the healing 
site, including identifying appropriate cells to target, 
coupled with designing delivery systems that can 
control release of agents at the local site, establishing 
the required environment for regeneration of periodontal 
tissues should be feasible9,10.  
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ABSTRACT

In its activities, a Fabrication Yard can produce up to. 400,000 kg of waste within 90 days despite implementing 
maintained procedure on hazardous waste management, which based on the government regulation. The 
objective of this study is to analyze the improvement efforts of hazardous waste management implemented 
in the Fabrication Yard..This study uses primary and secondary data with qualitative approach seen from 
the characteristics of the hazardous and toxic waste produced as well as the implementation of their overall 
hazardous waste management system. The study design is descriptive and data analysis using the data 
triangulation. The hazardous waste generated came from 12 facilities out of 17 facilities with 18 different 
types of waste. The amount of waste generated is influenced by the type of activity and types of materials 
used in the yard. While management efforts undertaken in the form of waste minimization, waste collection, 
waste storage, and waste transportation, on which the process of collection, storage and transportation of the 
hazardous and toxic waste are partially align with the requirements from government regulations. Although 
aligned, there are rooms to improve the hazardous waste management like implementing strict rules on 
working on waste segregation and provide necessary training to personnel involved regarding hazardous 
waste management.

Keywords: hazardous waste, toxic waste, waste management, fabrication yard.

INTRODUCTION

Indicators of a construction project are often only 
associated with economic aspects, quality, quality, and 
time.(1) The construction industry in developing countries 
such as Indonesia has not been enough to give a deep 
concern for the links between the construction project 
and the environmental aspects. Whereas in its activities, 
also produce waste that can affect the environment.

Waste is classified as hazardous and toxic waste and 
non-hazardous waste, judging from their characters such 
as flammable, corrosive, or toxic. General hazardous 
waste generated at construction sites include asbestos, 
lead (as contained in the paint), mercury, solvents 
/ thinners, fuels, oils / lubricants, compressed gas 
cylinders, until the aerosol cans.(2) A good hazardous 
waste management can be done to avoid the hazardous 

characteristic to risk the environment. Waste management 
can be implemented by enacting government regulation 
to the applicable national or international standards. 

A Fabrication Yard in the Karimun Regency 
produces offshore construction, jacket and platform, 
topsides for the FPSO, sub-sea components with a total 
production up to 65,000 tons / year. The total number 
of production per year affects the amount of waste 
generated by the activities held in the yard. According to 
the documentation, Fabrication Yard can produce waste 
up to 400 tons within 90 days, for that the Fabrication 
Yard tried numerous efforts on their hazardous waste 
management to reduce the number of waste it generates. 
Based on these circumstances, the objective of this study 
is to analyze the improvement efforts of hazardous waste 
management implemented. 
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METHOD

For the verification of the objectives proposed by 
this work, an exploratory qualitative research will be 
made using through primary data and secondary data. 
All in order to substantiate and justify the formulation 
of an in-depth interview and participant observation in 
the primary data collection process, while the secondary 
data obtained through the literature review of public 
policies, national waste policy and Fabrication Yard’s 
documentation. The qualitative approach will also 
analyze the characteristics of hazardous waste produced 
in the yard (the source, the type and the number of waste 
generated), and the implementation of each hazardous 
waste management phase.

 Observation will collect data from the object 
of research, in this case, the steps of hazardous waste 
management implemented, while in-depth interview will 
involve informants consisted of the management (HSE 
Department) and the user (Supervisor / superintendent 
or person in charge of each facility generating hazardous 
waste). To be more accurate, the informant was chosen 
with purposive sampling, with the consideration that the 
selected informant is someone who directly involved 
with the research focus.

Another way to test the validity of this study is by 
triangulation. The triangulation performed in this study 
includes triangulation of sources, which conducted 
by cross-checking data and facts from informants to 
get reliable answers related to the research topics, and 
triangulation of methods which comparing each data 
with several methods, namely in-depth interviews, direct 
observations and literature reviews.

RESULTS AND DISCUSSION

The Fabrication Yard is located in the western part 
of Karimun Regency, Karimunbesar Island. Karimun 
Regency was chosen to be a good place for yard based 
on the consideration of its strategic location, Batam 
Island in the East and Singapore in the North. Based 
on Government Regulation No. 48 of 2007, Karimun 
Regency was also announced as the Free Ports Zone and 
Free Trade Zone (FTZ) that allows Fabrication Yard to 
have the exemption of import duties for certain goods 
and the availability of large ports with the adequate fleet 
to supply the required materials in Fabrication Yard.

With a total area approximately 1,390,000 m2, the 

Fabrication Yard is equipped with numerous facilities 
divided into two major areas: Non Industrial and 
Industrial. The hazardous waste generated inside the 
Industrial area came from 12 facilities out of 17 facilities 
namely Water Treatment Area, Power Plant Area, Gas 
Storage Area, General Warehouse, Project Store, Piping 
Workshop, Prefabrication Workshop, Painting/Blasting 
Area, NDT Bunker, Maintenance Workshop Area, 
Assembly Hall and Erection Area.

Based on observations and literature reviews, there 
are 18 types of Hazardous Waste produced in the yard 
according to Appendix 1 of Government Regulation No. 
101 of 2014 regarding Hazardous Waste Management, 
where 12 types of hazardous waste derived from Specific 
Source and other 6 types comes from Specific Sources. 
According to the Yard’s data, Maintenance Workshop 
and Painting/Blasting Area are facilities with the most 
hazardous waste produced. On the other hand, the most 
common type of hazardous waste formed is the used 
container of hazardous material since its produced by 
most facilities in Fabrication Yard.

The HSE Department who responsible for waste 
handling classify the 18 types of waste into group, which 
based on the calculation conducted by the Department, 
the Paint, Varnishes and Solvents waste is the highest 
waste generated with ± 94,467 kg in 90 days, while 
Light Tubes / Mercury Lamps waste is the lowest waste 
generated with only ± 234 kg in 90 days, and it is known 
that the average generation of Hazardous Waste as many 
as ± 207.396 kg / 90 days. 

The amount of waste generation is an indication 
of how well the implementation of waste management 
has been applied to measure the quantity of waste 
generation interval.(3) However, the Yard Environmental 
Coordinator stated that waste generation numbers 
are affected by the type of activities carried out in the 
field, as well as the type of material used so that waste 
generation numbers are not always stable therefore the 
amount of waste generated in this case cannot be used as 
an indication of how well the implementation because 
of the amount of waste is influenced by several factors.

 Several ways can be done in waste minimization 
phase. Waste minimization activities undertaken in the 
yard are waste segregation at the source, housekeeping 
practices, material substitution, environmental friendly 
technologies, and reuse. The observation found that 
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although there were four different containers for every 
waste category was provided in the yard, workers were 
still mixing the waste. This action was acknowledged 
by the Structural Supervisor that supervise the Erection 
Area, he admitted that workers sometimes too lazy to 
segregate the waste by their types and just threw into the 
closest containers without considering the characteristics 
of the waste.

The correct segregation procedure can ensure 
the waste will be treated according to their hazardous 
characteristics. Neglecting waste segregation can be 
dangerous if incompatible hazardous waste characters 
were mixed, such as the flammable to the toxic and/or 
corrosive. To segregate, the Fabrication Yard provides 
helper in the Hazardous Waste Storage to separate the 
hazardous waste according to their characteristics. In the 
similar study, it is stated that inspections in the field on 
a regular basis and review the performance of the waste 
management in this case waste segregation regularly is 
required to identify ways to minimize wastes.(4)

Good housekeeping practice has been implemented 
in all industrial facilities. This fact was supported by the 
daily briefing by the person in charge to the personnel, 
where the person in charge repeatedly reminds the 
personnel to prioritize good housekeeping by the 
principle of preventive maintenance. The personnel 
would have to regularly check the state of the materials 
and tools used, spill kits and Material Safety Data 
Sheets (MSDS) to prevent any risk. This shows good 
communication in between supervisors and personnel, 
and good communication is beneficial to later explain 
the policies of the hazardous waste management at the 
corporate level and the field level.(5)

Substitution is done through the replacement of raw 
materials or auxiliary materials originally containing 
B3 into raw materials that are more environmentally 
friendly. (6,7) Material substitution in Fabrication Yard is 
done before each project begins the fabrication process. 
Engineers will have to consider the harmful substances 
in each material before purchasing. However, according 
to HSE Systems Personnel, to substitute materials need 
big considerations since the Fabrication Yard mainly 
works under Client’s request, and so to substitute 
materials needs Client’s approval.

The use of environmental friendly technology is 
the most effective method in minimizing the amount of 

waste generation at source.(7) Environmental friendly 
technologies found on two facilities; Painting/Blasting 
Area and NDT Bunker. Painting/Blasting Area use the 
technology called Grit Recovery Systems to help them 
keep the steel grit and steel shot clean to then reusing 
them in the blasting process. The following figure 2 
shows the Grit Recovery Systems technology.

Fig. 1: Grit Recovery System

Another environmental friendly technology used in 
the yard is the computed radiography for NDT activities. 
The computed radiography used digital technology 
so that the liquid fixer and developer are no longer 
generated. Computed radiography is highly compatible 
with most conventional x-ray systems are widely used.
(8) The use of computed radiography can save costs and 
other purposes because it does not require the film, 
hazardous chemicals, dark room, and storage space.

 Waste reduction and reuse is the most effective way 
to conserve natural resources, protect the environment 
and save money on waste management.(9) Reuse carried 
out at three facilities, namely Painting / Blasting to reuse 
the steel grit and steel shot with the help of Grit Recovery 
System, General Warehouse use their inventory control 
to offer goods that have been unused to be used again 
by other vessels / yard in need, and Project Store that 
maximize the use of waste material from previous 
projects. Similar study suggests control of inventory is 
one way to control waste and minimize waste generation 
at the source.(10)

Hazardous Waste Storage is a facility dedicated 
to storing all the hazardous waste produced in yard 
temporarily before being transported for further treatment. 
In storing the hazardous waste, Fabrication Yard has not 
yet considered the characteristics of the waste as they 
store everything in the same place without separation. 
This was not aligned with the Ministry of Environment 
and Forestry Regulation No. 30 of 2009 that requires 
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a dividing line for each type and characteristics of the 
waste stored, yet seen from the location and supporting 
equipment available in the Hazardous Waste Storage has 
complied with the same regulation.

Based on waste records, the yard has been producing 
for more than 50 kg of waste accumulatively in one day. 
According to the Government Regulation No. 101 of 
2014, waste generated more than 50 kg a day has the 
storage time limit a maximum of 90 days. However, the 
duration of waste stored in the Hazardous Waste Storage 
not be known from observation, interviews, and review 
of the document since there were no records found on 
the date the waste being stored and being transported 
out.

Construction for the container that holds the 
waste in the waste collection process is aligned with 
the requirements established referring to Government 
Regulation No. 101 2014 and the documents as saying 
that a container to hold hazardous waste must be made of 
a material that can store the hazardous waste according 
to its characteristics, is able to accommodate hazardous 
waste to remain in packaging, has a strong seal to prevent 
spills, and are in good condition, no leaks, no rust or 
damaged. Correct symbols and label of hazardous waste 
must also be attached in the hazardous waste container 
as stated in the Ministry of Environment Regulation No. 
14 of 2013 regarding Symbols and Labels of Hazardous 
Waste. The labels must at least contain the name of the 
producer, waste classification, date of production, waste 
volume and waste destinations, while in the yard label 
attached was only contains the category of waste such 
as Hazardous Waste, Organic Waste, and Non Organic 
Waste.

Based on Government Regulation No. 101 2014, 
to transport hazardous waste must be done by using 
the enclosed conveyance for the category 1, and can 
be performed using the enclosed or open conveyance 
category 2. This refers to the characteristics of category 
1 hazardous waste that is acute, reactive, and can be 
harmful to the environment in a short amount of time. 
The conveyances used to transport the waste from each 
facility to the Hazardous Waste Storage is a pick-up 
truck, the same truck is also used to transport category 
1 waste which should have been transported using 
enclosed conveyance. To transport the waste from 
Hazardous Waste Storage to further treatment outside 
the Fabrication yard is also using the open conveyance 

although covered by a tarpaulin.

Subsequently, to the activity of Hazardous Waste 
Utilization, Processing and Hazardous Waste Landfill 
are not done by Fabrication Yard, but performed by 
Subcontractors who have cooperated with Fabrication 
Yard.

CONCLUSIONS

The study has described that there are 18 different 
types of waste produced in the Fabrication Yard, with 
different characteristics that need to be considered 
for each phase of the hazardous waste management. 
It also shows that the number of waste generated 
each time cannot represent to indicate how well the 
implementation of hazardous waste management. The 
study also found that each phase of hazardous waste 
management in Fabrication Yard partially aligned with 
the local regulation oversees them. Although aligned, 
there are rooms to improve the hazardous waste 
management like implementing strict rules on working 
on waste segregation and provide necessary training 
to personnel involved regarding waste management. 
Provide good records of the waste storage and treat the 
waste according to their characteristics will also help the 
sustainability of hazardous waste management.
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ABSTRACT

The aim of the current study is to investigate the physicochemical parameters of three stations S1, S2, S3 that 
were selected on the Euphrates River at Samawa City, south Iraq. In addition, the density, distribution, and 
biodiversity of Copepods were investigated from March 2017 to February 2018. The recorded temperatures 
of the water were between 11.5- 30 ᵒC. The densities of Copepods species were 1425 indv /m3. 841 indv /
m3 and 1081 indv /m3 in stations S1, S2 and S3 respectively. And the highest density was recorded in S1, S3 
during spring and autumn 2017. 

The present study demonstrated that only Macrocyclops sp., and Halicyclops sp. were noticed at station S1, 
while mesocyclops leucarti., and   Lernaea sp. were observed in S1 and S3. The most common genera were 
Cylops, three taxonomic units. Cyclops Scutifers and Cyclops Scutifers were noticed in all the study stations. 
Eucyclops, Paracyclops and Copepoda Naupli were observed in all station and the most common species 
in stations S1 and S3 were Diaptomus Franciscanus during. In contrast, only E. macrurus appeared only 
two times in the S3 station during this study. The current data found that the similarity between the three 
stations was 70%. And the lowest value of the qualitative deficit was 25% between stationS1 and station 
S3. Suggesting that both station S1andS2 environment is suitable for the availability of more species than 
stations S2. Also, this study noticed that the highest diversity of Copepods was recorded at the station n S1 
in November 2017. While low Biodiversity was seen at all stations.
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INTRODUCTION

Copepods are considering as a source of food for 
small fish in the rivers around the worlds. However, it 
could be intermediate hosts for several fish parasites 
as well as a vector for human infectious disease1. 
Copepods belong to the Cyclopoida order and this 
creature and their nauplii are crucial and valuable food 
items in aquaculture2. This multicellular animal grows 
abundantly in the bottom of the oceans and lakes, 
subterranean water, temporary ponds, small water 
bodies and even on the water surface of bromeliad leaf 3. 
Identify of the zooplankton populations and its location 

distribution deliver an important information for the 
study of water bodies, and gives a deep knowledge 
of this atmosphere, as results allowing to provide of 
management programs and adequate monitoring4. 
A study has shown that seasonal variation plays an 
important role in zooplankton distribution, for example, 
it was the maximum in the summer following an ed by 
winter and it was the minimum at the  Monsoon 5. 

It has been reported that approximately 29 species 
of calanoid, cyclopoid and harpacticoid copepods are 
found in the water of NW Arabian Gulf Khor Abdulla 
and Khor Al-Zubair 6-9. Another local study collected a 
copepod from the lower Zab and Tigris River has been 
shown that Halicycloes sp., Paracyclops fimbristus, 
and Nitoscr spare the most dominated species 10. A 
study was aimed to investigate the Distribution and 
abundance of zooplankton in Shatt Al-Basrah and Khor 
Al-Zubair Channels, Basrah, IRAQ, showed that the 
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Crustacea was the dominated group 62.9 %. Copepoda 
constituted about 44.7 % 11. A study has been detected a 
six species of Copepoda in Diyala river and the species 
were Diaptomus Reighard, Mesocyclops laukartu, C. 
dimorphus, Paracyclops affinis, C. vicious and Cyclops 
vernalis 12. Due to insufficient data about the effects 
of water quality on the biodiversity of Copepoda in 
the Euphrates River at Samawa City. Therefore, this 
study aimed to identify: firstly, the monthly changes 
in physicochemical factors. This means studying both 
diversity and similarity of Copepoda in the Euphrates 
River at Samawa City. Secondly, the correlation of 
physicochemical Characteristics and how its effects on 
the abundance and biodiversity of Copepoda. Suggesting 
that the data of this study could be a database of an 
environmental condition for Copepoda lifecycle in Iraq. 

MATERIALS AND METHOD

Description of Study Area

Three stations were selected S1, S2, and S3 which 
are located on the Euphrates River at Samawa City. 
Samawa is a town located about 270 km south of 
Baghdad, capital of Iraq. 

Sampling collections

Water samples were collected monthly from the 
three study stations S1, S2, andS3 of Euphrates River 
at Samawa City, from March 2017 to February 2018. 
A forty liters of water were collected from banks and 
sides of each station on the same river. The concentrated 
samples were identified using a light microscope, And 
the resulting individual / m3 (indv / m3).13-15. Collection 
procedure that was used in this study depending on a 
procedure that described by 16. Water samples were 
transferred to further analysis in the laboratory were 
reported by 17. Water temperature, pH ,The Dissolved 
oxygen (D.O), and Biochemical Oxygen Demand 
(BOD5) were measured using modification Winkler- 
Azide 18. Total organic carbon in sediments was measured 
as described by 19. In the terms of electrical conductivity 
values mill Siemens /cm   (mS /cm ) of water, the salinity 
values   (‰)    were   calculated according to 20 .

Statistical analysis:

Pearson correlation coefficient (r) was used to 
correlate physicochemical parameters and density of 
Copepods by using SPSS 14.0 software at 5% to compare 
the means of   physiochemical parameters measured and 

used to test the significance of differences.

Sorensen Similarity 20  was used to determine the 
similarity in stations taxa composition . S = 2J/ (a + b) 
* 100, where J=number of common species occurred 
in both station. A= number of species in (a) station. B= 
number of species in (b) station.

RESULTS AND DISCUSSION

Physical and Chemical Properties:

This study noticed that the water temperature was 
increased in the summer, starting from April until October. 
And the highest recorded temperature was observed in 
July at all the stations but it was more pronounced in 
station S2. This increase in water pH might be due to an 
increase in the level of CO2 in the water as a result of 
increases of the Zooplankton activity in this time of the 
year 16. This possibly because the increase in the ability 
of the CO2 to dissolve in a low temperature as results 
a Carbonic acid might be generated which cause this 
decrease in the pH during winter 22. The current study 
agreed with previous studies on other river water in Iraq 
because of the abundance of bicarbonate and carbonate 
ions 23 and 16 . 

The electrical conductivity (EC) depends on the 
concentration of the ionic substances that are dissolved 
in the water sample, also it depends on the temperature 
of the water. 24. The highest value was 2.67 mS /cm 
recorded in April 2017 at station S3. The concentration 
of dissolved oxygen in water can be affected by several 
factors such as daily and seasonal changes in the in 
temperature, the density of living organisms, type of 
the water and organic contamination 23. In addition, the 
increasing of organic lysis is more pronounced in this 
time of year, which might lead to an increase in oxygen 
consumption 25..  The results of the current study showed 
an increase in the B.O.D in the summertime, while lower 
values of B.O.D were noticed in winter. This increases 
in the B.O.D is maybe due to abundance in the organic 
materials in present of good ventilation, this could 
promote to increase in the oxygen level 23.

The taxonomic and quantitative study of Copepods:

A total of 5 taxa were classified as common taxa 
with 38.4% of the taxonomic units that were diagnosed 
from Copepoda during the study period. Also, this 
study recorded 12, 9 taxonomic units at station S1, S3 



 300       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

respectively, and 6 taxa were found in the station S2 
which is the lower numbers between other stations Table 
2, 3 and 3. Only Macrocyclops sp., and Halicyclops sp. 
were noticed at station S1, while mesocyclops leucarti., 
and   Lernaea sp. were observed in S1 and S3. The most 
common genera were Cyclops in the studied time and it 
was 3 taxonomic units. Cyclops Scutifers and Cyclops 
Scutifers were noticed in all the three stations.  This study 
noticed a significant difference of some species from one 
station to another, this might due to the major difference 

in temperature, salinity, dissolved oxygen, and pH. In 
addition, the Copepoda and its adult stages might enter 
into the hibernation phase which could explain their 
disappearance in some months. Figure 1 shows that the 
highest monthly densities recorded during the spring 
months of 2017 and the months of September, October, 
and November of the same year. This indicates that there 
are two peaks of density, similar to what was founded by 
16 in the Diwaniyah River.

The Similarity Index and Species Diversity:

Sorensen Similarity: For comparing the similarity 
of studied stations (taxa composition), Sorensen 
Similarity was used for this purpose18. The highest value 
was recorded 76.2 in this study was between stations S1 
and S3 using Sorensen Similarity statistic tool table 1. 

Table 1: Sorenson similarity index (%) of three 
stations

Stations Sorenson similarity index (%)

S1,S2 66.7

S1,S3 76.2

S2,S3 66.7

The frequency (F % ) : The frequency of Copepoda 
occurrence taxa were calculated by using the F index 
which described by 27 were classified in: Constant species 
(F > 50%), Common (10 < F < 49%) and Rarely species 
(F < 10%). Table 2. The highest number of species in 
the stationS1 was recorded during March, September, 
October, and November in 2017, with the number of 
12 species. The current study showing that the lowest 
species recorded during the summer months in all study 
stations. Table 2,3and 4.



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        301      

(+ ) = detected

Table 2: Monthly Abandons and (The frequency F %) of Copepoda species in Station S1.

Taxa
2017 2018 (  F%  )

INDEXM A M J J A S O N D J F
Copepoda
Calanoida
Diaptomus fraciscanus          + + + + + + + + + + + 100 %
Cyclopaedia
CyclopsScutifers               + + + + + + + + + 100%
C.venstus + + + + + + 100%
C.vicinus                         + + + + + + + 8%
Eucyclops agalis        + + + + + + + + 15%
E. macrurus                   8%
Halicyclops sp.             + + + + + + + + 8%
Macrocyclops sp.               + + + + + + + 8%
Mesocyclops leuckarti       + + + + + + + + + 15%
Paracyclops affinis + + + + + + 15%

Table 3: Monthly Abandens and (The frequency F %) of Copepoda species in Station S2.

Taxa 2017 2018 (  F%  )
INDEXM A M J J A S O N D J F

Copepoda
Calanoida

Diaptomus fraciscanus          
+ + + + + + + + + + 100%

Cyclopaedia
CyclopsScutifers               + + + + + + + + + 100%

C.venstus + + + + + + + 100%

C.vicinus                         8%

Eucyclops agalis        + + + + + + + + 15%

E. macrurus                   8%

Halicyclops sp.             8%

Macrocyclops sp.               8%

Mesocyclops leuckarti       
15%

Paracyclops affinis 15%

Paracyclops fimberiatus
+ + + + + + + + + 100%

Parasitic copepods
Lernaea sp.                        15%

Copepoda nauplii               + + + + + + + + + + + 100%

Total  Taxa 6 6 6 3 2 1 6 6 6 6 3 3
(+ ) = detected
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Table 4: Monthly Abandens and (The frequency F %) of Copepoda species in Station S3.

Taxa 2017 2018 (  F%  )
INDEXM A M J J A S O N D J F

Copepoda
Calanoida
Diaptomus fraciscanus          + + + + + + + + 100%
Cyclopaedia
CyclopsScutifers               + + + + + + + + + 100%
C.venstus + + + + + + 100%
C.vicinus                         8%
Eucyclops ages        15%
E. macrurus                   + + + + 8%
Halicyclops sp.             8%%
Macrocyclops sp.               8%%
Mesocyclops leuckarti       + + + + + + + 15%
Paracyclops affinis + + + + + + + + 15 %
Paracyclops fimberiatus + + + + + + + + + 100%
Parasiticcopepoda
Lernaea sp.                        + + + + + + + + + + 15 %
Copepoda nauplii               + + + + + + + + + + + 100%
Total  Taxa 8 8 6 5 4 4 8 8 9 4 4 3

(+ ) = detected

Species deficit: The species deficits among the three 
stations were applied during the study time, and it was 
between (S1, S2), (S1, S2) and (S3, S2) as in (table 5). 

Table 5: Specific deficit among the stations:

Stations Species deficit %      

S1,S2 50%

S1,S3 25%

S3,S2 33%

Species Diversity: This study evaluated the 
biodiversity of all three stations, and the results showed 
a decrease in the species diversity of Copepods during 
the study period. 

It has been reported that the biodiversity of some 
species of plankton can be affected by physical and 
chemical changes and pollution 16. The diversity and 
density of zooplankton are negatively affected by the 
presence of contaminants that reach the rivers of the 
Euphrates River at the city of Samawah directly without 
treatment or refining 28. 

CONCLUSION

In the current study was observed a significant 

increase in the density of the species during the studied 
period. A significant correlation also noticed between the 
number of individual and Water Temperature, Dissolved 
Oxygen, pH, Salinity and the organic content of bottom 
sediments. In conclusion, this study provides a decent 
data about the prevalence and density of different species 
of Copepods   in the study area during the different time 
of the months of study. 
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 ABSTRACT

Reverse Transcription Polymerase Chain Reaction (RT-PCR) Is a process that takes place in the presence 
of an additional cycle namely the change of RNA to cDNA (complementary DNA) using the Reverse 
Transcriptase enzyme .. EF-Tu is a prokaryotic prolongation factor that plays a key role in genetic translation 
by connecting with aminoacylated tRNAs that carry amino acids to the ribosome. The purpose of this study 
was to identify the EF-Tu Bacteria Escherchia coli gene in refill drinking water. The research design was 
observational with quasy experiment method. As for the sample, there were 5 depots in the Mario district 
(slum are) and in Panakkukang district (urban area) with a total sample of 30 samples measured on inlets, 
processes and outlets. Boom DNA extract method, DNA amplification by RT-PCR, PCR product detection, 
the results obtained in the form of RNA black band pattern (RNA band) where the electrophoresis results 
obtained RNA band (RNA band) at 470 bp. The result show that sifgnificant relationship between customer 
behavior and depot on quality measurement of refill drinking water. RT-PCR on EF-Tu gene can be used to 
detect bactery Escherchia coli quickly and more accurately the results obtained. 
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INTRODUCTION

The fulfillment of drinking water and sanitation 
facilities according to WHO in Indonesia is still low 
compared to other countries in Southeast Asia. It is 
estimated that Indonesia’s population in 2015 is 218 
million, of which 103 million or 47% do not have access 
to sanitation and 47 million people or 22% do not have 
access to clean water. Larger numbers are seen in rural 
populations, where an estimated 62% or 73 million 
people do not have access to sanitation and 31% or 36 
million people who do not have access to clean water.1

The fulfillment of the quality of healthy drinking 
water needs to get great attention because it concerns the 

lives of many people. if this problem does not receive 
serious attention, it will certainly cause more problems 
later in life such as diarrhea2. In the process of packaging 
or refilling drinking water refill, re-pollution can occur 
if the officers do not pay attention to sanitation of the 
equipment and place even individual hygiene of each 
depot officer. Usually there are bacteria that contaminate 
refill drinking water because the tank is not clean.3

Escherichia coli is a bacteria that normally lives in 
human digestion and warm-blooded animals are even 
permanent residents. This coli class of bacteria is used as 
an indicator of water pollution, because it is easy to find 
in a simple, harmless way, has a short survival compared 
to other pathogenic bacteria. The types of E. coli bacteria 
found in drinking water include: EIEC EHEC EAggEC 
EPEC ETEC5. The presence of bacteria is not related to 
sanitation hygiene and personal hygiene.6
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Polymerase Chain Reaction (PCR) is one technique 
that is able to multiply a sequence of 105-106-times 
the number of nanogram template DNA in a large 
background on irrelevant sequences (for example from 
total genomic DNA Reverse Transcriptase is an enzyme 
that can synthesize DNA molecules in vitro use the RNA 
template.7 EF-Tu is one of the prokaryotic elongation 
factors.The elongation factor is part of the mechanism 
that synthesizes new proteins by translation in the 
ribosome.8 In this mechanism, individual amino acids 
are linked to proteins that develop by transferring RNA 
which also fits the messenger RNA chain.The ribosome 
makes the protein follow the codon sequence the mRNA 
presents and facilitates the subsequent binding of the 
tRNA with the bound amino acid.9 EF-Tu participates in 
the polypeptide elongation process of protein synthesis.
In prokaryotes, the main function of the EF-Tu is to 
transport aa-tRNA is correct to A-site ribo som. As a 
G-protein, it uses GTP to facilitate its function10.

EF-Tu prokaryotic factors help aminoacyl tRNA 
move to free sites in the ribosome. In the cytoplasm, 
the EF-Tu binds to a charged (aminoacillation) tRNA 
molecule; and this complex then enters the ribosome. EF-
Tu is a prokaryotic elongation factor that plays a key role 
in genetic translation by connecting with aminoacylated 
tRNAs that carry amino acids to the ribosome. EF-Tu 
is GTPase whose hydrolysis activity is paired with the 
codon step in mRNA.9

The business of drinking water depots that is 
growing rapidly today has an important meaning in the 
provision of drinking water that is affordable by the 
community. From various studies it is known that there 
are several factors that can cause a decrease in the quality 

of drinking water depots, among others, the ignorance of 
the drinking water depot owners / operators regarding 
the handling of raw water quality, improper management 
and use of filters and disinfection equipment. To be 
directly consumed, drinking water produced by drinking 
water depots must meet health requirements.11

Based on a preliminary survey conducted that several 
refill drinking water depots (DAMIU) in Panakkukang 
Subdistrict and mariso District of Makassar City were 
seen from a physical perspective, they did not meet the 
standards and DAMIU had not done the processing 
correctly and correctly. In addition to handling processed 
water, the type of equipment used, as well as the absence 
of routine checks on the quality of drinking water 
produced 12.

Based on this description the purpose of this study 
was to determine the Sociodemographic Characteristics 
“slum and urban area” customer behavior depot and 
Identification of bactery Escherchia coli With RT-PCR 
By Gen EF-Tu

METHOD

Design research is observational mixed quasy 
experiment method to identify the presence of 
pathogenic Escherichia coli bacteria as an indicator of 
the quality determination of refill drinking water with 
Reverse Transcriptase – PCR (RT-PCR) technique with 
EF-Tu target gene. The population in this study were 
10 refill drinking water in the Mariso and Panakukang 
sub-districts. Examination of the sample was carried out 
in the Laboratory of immunology and microbiology of 
UNHAS medical faculty.

Table 1 Sequences and Positions of Primary Nucleotides

Gen Forward Reverse Size (bp) Acsess 
nuMBERwe 

EF-II
5’CGCTGGAAGGCGACGCAGAG 3’
 (From 1253)

5’CGGAAGTAGAACTGCGGAACGGTAG3 
(From 1698) 470 X57091

Tools and materials

The tools used in this study were sample bottles, 
cool boxes, incubators, safety cabinets, vortex shakers, 
gyrotary shakers, Eppendorf tubes and shelves, 
centrifugation devices, dispossibel gloves, micropipets, 
thermocyclers (Hybaid, Ashford, UK), freezer -20 ºC, 

4ºC refrigerator, electrophoresis machine, UV light.13 

Materials 

for sampling are 70% alcohol, cotton and materials 
for DNA extraction, namely Diatom suspension, L6 
(Lysis buffer) solution, L2 (Washing buffer) solution, 
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70% ethanol, acetone and TE (Tris-EDTA) solution 
elution buffer. The ingredients used for PCR were DNA 
extract, PCR mix (100 mM Tris-HCl, Ph 8.3, 1.5 mM 
MgCl, 50 mM KCl, 0.1% gelatin), deoxynucleotide 
triphosphate (dNTP), dATP, Materials for electrophoresis 
are 1.5% agarose gel containing 0.5 mg / Lethidium 
bromide, Tris acetic acid-EDTA electrophoresis buffer 
(242 g Tris Base, 57 mL acetic acid, and 100 mL of 0.5 
mol / L EDTA, pH 8.0) .14

DATA ANALYSIS

The results of PCR detection by electrophoresis 

were analyzed based on whether or not the pieces on the 
DNA band (DNA band) were formed and the data were 
presented descriptively using tables and images.

RESULT

According to table 2 from 30 depot customer 
respondents in Kec Panakukang generally were 15 
women (100%), education of depot customers in Mariso 
Subdistrict and most Panakukang sub-districts were 9 
(46.7%) and 10 (66, respectively) 7%).

Table 2: The Characteristics of Respondents Customers Refill Drinking Water Depots

Location 
 Type of variable 
N

Total 

%

Slum area 

Sex 
Men 1 6,7

Women 14 93.3

Education  

Yunior high school 6 33,3

Senior high school 9 46,7

Schoolar 0 20,0

Urban area 

Sex 
Men 0 0

Women 15 100

Education 

Yunior High School 2 13,3

Senior High School 10 66,7

Schoolar 3 20

 Based on table 3, AMIU’s storage time is at the highest number of houses, namely the old category (≥ 4 days) 
in Mariso (slum area) and Panakukang (urban area), respectively 8 (53.3%) and 7 (46.7%).

Table 3: Characteristics of the Length of Storage of Drinking Water at Home

Location Variable N %

Slum area 

long (≥4 days) 8 53,3

medium (3 days) 4 26,7

Enough  (≥2days) 3 20

Urban area 

Long  (≥4 days) 7 46,7

Medium (3 days) 5 33,3

Enough (≥2 days) 3 20

Based on table 4 shows that the behavior of depot customers is based on the level of knowledge about 
bactericoliform whole which does not meet the requirements 18 (100%), negative customer behavior of depots and 
does not meet the requirements of 13 (87,7%). and depot customer actions and did not meet the requirements of 
bacteri coliform presence as much as 21 (84,0%)
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Table 4: Relationship Between Behavior Of Depot customer depot With Identification Of Bacteri coliform

Type variable Bacteri coliform (Ouput)
p

Not Eligible Eligible
N %

N % n %

Knowledge 
Less 18 100 0 0 18 100 0,002

Enough 6 50 6 50 12 100

Actitude
Negatif 13 87,7 2 13,3 15 100 0,651 

Positif 11 73,3 4 26,7 15 100

Behavior 
less 21 84,0 4 40 25 100 0,254

Good  3 60 2 40 5 100

Analysis RT-PCR in the gene EF-Tu  found in the samples A. 13 (positive Escherichia Coli) while the other 
samples undetected, as shown in table 5

Table 5: Results of RT-PCR Escherichiacoli 16S RNA-gene on DWRS in district Mariso

Slot Sample Code RT-PCR Results NOTE

1 Marker -  

2 A. 1.1 (-) Not detected  

3 A. 1.2 (-) Not detected  

4 A. 1.3 (+) Detected 

5 A. 2.1 (-) Not detected  

6 A. 2.2 (-) Not detected  

7 A. 2.3 (-) Not detected  

8 A. 3.1 (-) Not detected  

9 A. 3.2 (-) Not detected  

10 A. 3.3 (-) Not detected  

11 A. 4.1 (-) Not detected  

12 A. 4.2 (-) Not detected  

13 A. 4.3 (-) Not detected  

14 A. 5.1 (-) Not detected  

15 A. 5.2 (-) Not detected  

16 A.5.3 (-) Not detected  

17 Negative Control (-) Not detected  

Analysis RT-PCR in the gene EF-Tu found in the samples b. 2.1, b. 2.2 and b.3.3 (Positive Escherichia Coli) 
while the other samples undetected as shown in table 6 
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 Table 6: Results of RT-PCR Escherichia coli EF-Tu RNA-gene on DWRS in district Panakukkang

Slot Sample Code RT-PCR Results NOTE

1 Marker -  

2 B. 1.1 (-) Not detected  

3 B. 1.2 (-) Not detected  

4 B. 1.3 (-) Not detected  

5 B. 2.1 (+) Detected

6 B. 2.2 (+) Detected

7 B. 2.3 (+) Detected

8 B. 3.1 (-) Not detected  

9 B. 3.2 (-) Not detected  

10 B. 3.3 (-) Not detected  

11 B. 4.1 (-) Not detected  

12 B. 4.2 (-) Not detected  

13 B. 4.3 (-) Not detected  

14 B. 5.1 (-) Not detected  

15 B. 5.2 (-) Not detected  

16 B. 5.3 (-) Not detected  

17 Positive Control (-) Not detected  

DISCUSSION 

EF-Tu is part of the mechanism that synthesizes 
new proteins through translation in the ribosome. RNA 
transfer (tRNAs) carries individual amino acids that are 
integrated into protein sequences, and have anticodons 
for the specific amino acids they fill. Messenger RNA 
(mRNA) carries genetic information that encodes 
the main structure of proteins, and contains code that 
encodes each amino acid. The ribosome creates a chain 
of proteins by following the mRNA code and integrating 
the aminoacyl-tRNA amino acid (also known as charged 
tRNA) into the growing polypeptide chain.

Together with ribosomes, EF-Tu is one of the most 
important targets for inhibition of antibiotic translation. 
Antibiotics that target EF-Tu can be categorized into 
one of two groups, depending on the mechanism of 
action, and one in four structural families. The first 
group included antibiotics pulvomycin and GE2270A, 
and inhibited the formation of ternary complexes. The 
second group included the antibiotics chirromycin and 
enacyloxin, and prevented the release of EF-Tu from the 
ribosome after hydrolysis of GTP. 15

With the contamination of E. coli bacteria in raw 
water in Panakukkang, due to the non-functioning of one 
of the processing equipment at the depot, the quality of 
the drinking water produced will not be different from 
the raw water that has not been processed, especially 
the content of E. coli bacteria. The ineffectiveness 
of ozonation at the time of processing can affect the 
quality of treated drinking water. Drinking water that 
is processed without ozonation can cause Coliform16 
bacteria to grow rapidly, so that drinking water at the 
depot can be contaminated with Coliform16 bacteria. 
Especially if the processed drinking water has been 
stored for more than three days, the bacteria will continue 
to multiply in processed water. that. This is because the 
growth of bacteria in the water is very fast. Within 2 to 3 
days Coliform bacteria can contaminate drinking water 
because during the ozonation process when processing 
is not effective.17

Handling of containers carried by consumers also 
plays an important role in influencing water quality. 
Even if the quality of the water produced is good but the 
handling of containers is not considered, it will reduce 
water quality because contamination can occur from 
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outside the production process. Good handling is done by 
washing using various types of special detergents which 
we call food grade and clean water with temperatures 
ranging from 60-85 ° C, then rinsed with enough product 
water to remove detergent residues used for washing.18

 All depots that were sampled in Mariso Subdistrict 
did not handle the containers carried by the buyer in 
accordance with the regulation. The most common 
method used by most depots now is to brush and rinse 
with product water afterwards, then fill it immediately. 
In Mariso sub-district, 38.46% of the samples were 
brushing and rinsing and 60% of them produced drinking 
water with quality according to the regulations while the 
rest showed positive results. While the depot only rinsed, 
which was 46.15%, all the drinking water produced 
contained coliform bacteria. The rest of the depots who 
do not brushing and rinsing the container of the buyer 
are found to have total bactericoliform content.

CONCLUTION

There is a sifgnificant relationship between 
customer depot behavior and quality measurement of 
refill drinking water. RT-PCR genome in EF-Tu gene 
was found to be positive for Bacteria Esherchia coli both 
in slum and urban area in 470 bp.
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ABSTRACT

Introduction: Maternal Mortality Rate (MMR) is among health indicators in Indonesia. According to 
IDHS, in 2012 MMR increased to 359 maternal deaths per 100,000 live births but according to SUPAS in 
2015, MMR decreased to 305 maternal deaths per 100,000 live births. Maternal Mortality Rate (MMR) in 
Semarang city is mostly (77%) caused by puerperium. The purpose of this study is to investigate factors 
affecting maternal mortality in pregnancy, labor and high risk particularly in Semarang City.

Material and Method: This study was conducted in Semarang City of 37 Puskesmas , conducted surveys 
and observations by using screening for pregnancy women, labor, postpartum and analyzed bivariate and 
multivariate with logistic regression.

Findings: The factors correlations with premarital screening were maternal secondary infertility risk p-value 
0.013 and postpartum haemorrhage with placental retention with p-value of 0.04. The most influential factors 
with premarital screening that were only partially weakly affected were pregnant with chronic hypertension 
(OR = 0.39), delivery with history of SC (OR = 0.14), postpartum with placental retention (OR = 0.09) and 
secondary infertility (OR = 0.05)

Conclusion: Factors influencing high risk for women an effect on morbidity and mortality, in this case 
are infections in postpartum women with a frequency of 92.4 %. So it is very necessary promotion and 
preventive efforts with appropriate health care for women preconception. As well as the existence of a 
comprehensive program premarital with attention to patient privacy and approval of both patients.
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INTRODUCTION

According to WHO data, 99 percent of maternal 
deaths due to labor or birth problems occur in 
developing countries. The maternal mortality ratio in 
developing countries is the highest with 450 maternal 
deaths per 100,000 live births compared to the maternal 

mortality ratio in nine developed countries and 51 
commonwealth countries. However, data from WHO, 
UNICEF, UNFPA and the World Bank show maternal 
mortality to date is still less than one percent per year. 
In 2005, 536,000 women died due to labor problems, 
lower than the number of 576,000 deaths in 19901. Death 
during pregnancy or within a period of 42 days after the 
end of pregnancy, due to all causes associated with or 
aggravated by pregnancy or handling, but not caused by 
an accident/injury. The success of the health effort of 
one sensitive indicator in a country’s people is maternal 
mortality. According to the data of the 2012 SDKI that 
increased MMR to 359 maternal deaths per 100,000 
live births but according to SUPAS 2015 results, MMR 
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decreased to 305 maternal deaths per 100,000 live births.

In addition from the data of Maternal Mortality 
Rate (MMR) in Semarang City many causes are pre-
eclampsia, bleeding and others, 77% of bleeding in the 
puerperium where the city of Semarang ranked second 
after the city of Brebes in terms of 1. In the health service 
close to the community is Puskesmas which is a health 
facility that serves primary services in public health 
in a preventive and promotive and affordable for all 
community groups. 

Puskesmas is a health service facility that organizes 
public health efforts and individual health efforts of 
the first level, by prioritizing promotive and preventive 
efforts, to achieve the highest degree of public health 
in its working area26.The number of Puskesmas in 
Semarang city are 37 puskesmas can have potential in 
conducting survey on women with high-risk pregnancy, 
mothers with high-risk pregnancy and restrictive mother 
1. So it is necessary once the study of the picture for 
the causes of factors that influence maternal, labor and 
postpartum become high risk. 

MATERIAL AND METHOD

The research method used survey. Survey is one of 
the research approaches that are generally used for large 
and multiple data collection. This study was conducted 
on large populations. Survey research is used to gather 
information form opinions from a large number of people 
on a particular topic. There are three characteristics of 
survey : information is gathered from a large group of 
people to describe some aspect or certain characteristics, 
the submission  collect of either written or oral questions 
of a population, information obtained from the sample, 
not from the population. Survey research is not only 
intended to determine the status of symptoms, but also 
to determine the similarity of status by comparing it 
with the standard that has been selected or determined. 
In addition, also to prove or justify a hypothesis 2. The 
sample in this study were patients who performed the 
examination of pregnancy, labor, and postpartum at 37 
Puskesmas Kota Semarang, Central Java, Indonesia in 
2017.

Data will be input using SPSS version 17.00. The 
frequency of distribution is based on the category of 
screening in pregnant women with high-risk. Survey 
results are presented with tables and frequencies. 
The most influential factor by using factor analysis is 

multiple regression. The data analysis used bivariate and 
multivariate with logistic regression.

FINDINGS

Total of 37 Puskesmas surveys in 1 year showed that 
the highest risk pregnant women secondary infertility 
pregnant 2nd> 5 years as many as 5543 (25.54), seen from 
pregnant mother or  suffering high risk most pregnant 
women with history of chronic hypertension equal to 714 
(36.2), birth history the greatest complication of 3647 
(88.1) of birth reports was SC, the biggest complication 
of delivery was severe Preeclampsia of 22 (33.8), 
postpartum haemorrhage in the puerperium most with 
retained placenta of 13 (50) and puerperal infections 
with the highest number of cases sepsis of 5 (71.4). 

Tabel 1 Premarital Screening In Puskesmas 
Semarang City were:

Premarital Screening Test N(%)

Comprehensive Test 15 (40.5)

Partial Test 22 (59.5)

Total 37(100)

Table 2 showed that from the total 37 Puskesmas, 
15 (40.5%) carried comprehensive screening test, 
and 22 (59.5%) carried partial screening test. In 
the comprehensive test, there were laboratory test, 
comprehensive physical and psychical test proved by 
anamnesis, TT immunization and in the partial test, the 
health center provided PP test, HIV rapid test, Hb rapid 
test, HBsAg rapid test and TT immunization.

Table 2: Bivariate With Premarital Screening in 
Public Health Center Semarang :

Variable Coefficient p-value

Secondary Infertility 6.182 0.013

Pregnant history chronic 
hypertension .778 0.378

History SC 2.754 0.097

Labor Severe Preeclampsia .028 0.867

Postpartum haemorrhage with 
retained placenta 4.185 0.041

Postpartum infection .334 0.563
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Table 2 shows the correlation premarital screening at the Puskesmas Kota Semarang with p-value <0.5 is with 
the mother secondary infertility 2nd>5th risk factor with p-value 0.013 and postpartum haemorrhage bleeding with 
retained placenta of p-value 0.041. 

Table 3 Results of Multivariate Logistic Regression Analysis

Variable Koefisien P OR (IK 95%)

Step 1 Secondary Infertility -.019 0.048 0.98(0.96-1)

Partial Test Pregnant history chronic 
hypertension .026 0.391 1.03(0,97-1)

History SC .011 0.138 1.01(0.99-1)

Labor Severe 
Preeclamsia -.088 0.867 0.92(0.33-2.56)

Postpartum 
haemorrhage with 
retained placenta

1.314 0.083 3.72(0.84-16.5)

Postpartum infection -.897 0.562 0.41(0.02-8.5)

Step 2 Secondary Infertility -.028 0.046 0.98(0.88-0.98)

Partial Test Pregnant history 
hipertension cronic .029 0.388 1.01(0,95-1,22)

History SC .013 0.135 1.01(0.99-1)

Postpartum 
haemorrhage with 
retained placenta

1.311 0.086 3.69(0.82-15.3)

The result according Table 3 that the variables 
affecting premarital screening are secondary infertility 
2nd>5th, pregnancy with chronic hypertension, delivery 
with history of SC and postpartum with retained 
placenta. The strength of the relationship from the largest 
to the smallest was pregnant with chronic hypertension 
(OR = 0.39), delivery with history of SC (OR = 0.14), 
postpartum with placental retention (OR = 0.09) and 
secondary infertility (OR = 0.05). With very weak links 
with the partial test.

The variables were linked bivariately with premarital 
screening at the Puskesmas Semarang City, the results 
showed a premarital screening relationship with maternal 
secondary infertility risk and postpartum haemorrhage 
with retained placenta. So we can know the risk factors 
that need to be prepared in the premarital is about 
secondary infertility and postpartum haemorrhage with 
retained placenta. So with knowing the results need to be 
done prevention and preparation for premarital women 
to prepare the design of pregnant planning in healthy 

reproductive age (20-30 years) 5. The cases mainly 
related to the mother age which was considered into post 
healthy reproductive period, so that there were more risk 
factors during the pregnancy and delivery which may 
lead to baby defect, baby stuck, and bleeding 20. The 
preparation of nutrients that can improve a woman’s 
fertility later. And also sometimes there is the impact of 
infertility in women if there is a history of abortion with 
induction and postpartum infections so it is expected 
when premarital screening can be informed so that it 
can be planned better conditions 21. According to another 
research secondary infertility can occur because of a lot 
of parity and the causes of infertility that interfere with 
female reproduction 22.

Prevention of postpartum haemorrhage with retained 
placenta by taking into account the nutrients that can 
increase hemoglobin and vitamin Fe consumption in 
the prevention of blood deficiency in women before 
marriage 7. Also, the need for vitamin C can help prepare 
the needs during pregnancy and breastfeeding by 95 mg/



 314       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

day6.  In addition, in preventing cases for premarital it 
is also advisable to consume folic acid, vitamin B12 
in the decrease of anemia, as many premarital women 
have anemia and hypermenorrhoea supported by the 
lack of vitamin consumption, dietary patterns and 
decreased meat consumption8. In addition, anemia can 
be prevented by a combination of iron fortification of 
the appropriate food combined with iron supplements in 
certain population groups has proven to be efficient 24. 
So it can be used as a premarital screening program in 
the prevention of postpartum haemorrhage with retained 
placenta. The preparation given to the premarital can 
help premarital women begin to pay attention to his 
health later life during pregnancy, maternity labor and 
postpartum. The preparation to prevent that women with 
multiparity will be at risk of postpartum haemorrhage 
with retained placenta 23.

The expected that experts also play a role in helping 
the promotion of health with these important messages 
with media that are interesting and easy to understand 
every woman who reads can be through premarital 
classes, attractive leaflets, banners that can make women 
have a habit of continuing with the health of reproduction 
10. In addition, there is also a program of knowledge 
of premarital women in reducing the expectation of 
idealistic marriage is the most important health between 
couples, and it is very effective to inculcate teenagers 
in looking for a good and healthy partner 13.  Premarital 
health education can helpful for women to always care 
about health besides the above risks also need health 
education about healthy sex, HIV / AIDS, and hepatitis 
because it is a contagious disease and at risk later when 
married14.

In addition to these findings after multivariate data 
processing, it was found that with premarital screening, 
the most significant effect of this study was the most 
influential sequence of pregnant chronic hypertension 
(OR = 0.39), delivery with history of SC (OR = 0.14), 
postpartum with retained placenta (OR = 0.09) and 
secondary infertility (OR = 0.05). The results show that 
the risks that can be answered by screening are in part 
only 4 of the 6 biggest risks in a mother and have not 
responded to the influence of all risk.

The incidence of the risk that causes the death 
of the mother can be prevented and the standard of 
service in providing premarital counseling in preparing 
healthy reproduction and healthy family planning. 

As well as in the premarital screening program, the 
human rights should be kept secret for health data, but 
apart of screening premarital screening is concerned 
with the agreement of both patient, but it is worth 
noting that premarital screening has a good purpose 
that is effectively used in the prevention of spreading 
disease and survival of individuals and communities11. 
In other countries, the premarital screening program is 
very successful and has significantly improved which 
is better seen from the interpersonal skills and overall 
relationship quality12. Premarital programs are needed 
knowledge and attitude toward voluntary screening 
of marriage because all require awareness of each 
individual so it is necessary once health promotion 
about it if the premarital screening program is successful 
and has a very good impact15. This premarital education 
program is also very effective in improving the quality 
of couples before marriage and can become a reference 
partner later in forming a healthy family16. Premarital 
counseling can be done with the cooperation of religious 
clerics in will marry couples by providing advice that 
can strengthen into a better family17. The couples will 
be better prepared in the deal of marriage later so that 
the need for experienced providers to be effective 
in providing premarital counseling18. In addition, 
premarital screening program is very effective in 
detecting hemoglobinopathies that impacted later when 
pregnant, but many couples continue their marriage 
and always check up the disease so it becomes the 
preventive breakthrough for couples for the importance 
of premarital screening 19. The relevancy of premarital 
screening in mental health for the improvement of health 
services with expert resources in mental psychology 25.

CONCLUSION

The factors correlations with premarital screening 
were maternal secondary infertility risk p-value 0.013 
and postpartum haemorrhage with retained placenta 
with p-value of 0.04. The most influential factors with 
premarital screening that were only partially weakly 
affected were pregnant with chronic hypertension 
(OR = 0.39), delivery with history of SC (OR = 0.14), 
postpartum with retained placenta (OR = 0.09) and 
secondary infertility (OR = 0.05). 
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INTRODUCTION

Malnutrition in school-aged children in the coastal area of Indonesia, increased every year. This can be 
caused by improper nutrition intake. Such as in Bulak Banteng Village, East Java, presumably, it was 
mothers’ behaviour in providing children’s nutritional needs that caused the malnutrition. This research aimed 

to evaluate factors which influenced mothers’ behaviour in the coastal area of Indonesia in the fulfilment 
of school-aged children’s nutrition based on health promotion model. Method: This was an observational 
analysis study with a cross-sectional approach. Samples were 100 mothers of school-age children who lived 
at Bulak Banteng Village, East Java, Indonesia. Samples were taken by using a stratified random sampling 
technique. Independent variables were mother’s prior related behaviour, self-motivation, perceived benefits, 
perceived barriers, perceived self-efficacy, activity-related affect, and commitment in fulfilling nutrition. 
The dependent variable was the mother’s behaviour in fulfilling nutrition. The data were collected by using 
questionnaire, then analysed by using linear regression. Result and Analysis: Linear regression analysis 
indicated that motivation (p=0.020), perceived barriers (p=0.000), self-efficacy (p=0.003), and activity-
related affect (p=0.000) were influenced mother’s behaviour in fulfilling school-aged children nutrition by 
p<0.05. Discussion: Mother’s motivation, self-efficacy, and activity-related affect have a role in mother’s 
behaviour in fulfilling school-aged children nutrition. Nurses should create health promotion which can 
increase mother’s motivation, efficacy, and affect in fulfilling school-aged children nutrition.
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INTRODUCTION

Indonesia is facing a double burden of malnutrition 
on school-age children with the prevalence of 
underweight and obesity increasing. Malnutrition has 
negative effects on health and quality of life(1). Data from 
Basic Health Research (Riskesdas) in 2007 shows that 
malnutrition exists in children less than 6-14 years old: 
13.3% male and 10.9% female (2). This increased in 2013 
for both men and women by 11.2%.

Health Survey Result of Basic Elementary 
Students in Surabaya city by 2015 showed that from 
52,865 elementary school children, there were 2,057 
children with malnutrition. The prevalence of hunger 
malnutrition in the work area of Puskesmas Bulak 
Banteng is the second highest in Surabaya City, that is 
equal to 33.26%(3).

Bulak Banteng Village was located on the coastal 
area of Surabaya, near Madura Strait. People in 
this village were living in a slum area with a poor 
economic condition and a low level of education(4). 
The previous study using an interview on ten mothers 
who live at Bulak Banteng Village find that eight 
mothers said their only take 1-2 meals per day (missed 
breakfast), mother cooks as their children request, 
although it is less nutritious. The kind of food which 
is often consumed was rice with fried egg only. There 
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were 7 out of 10 mothers said that their child didn’t 
like vegetables and fruits(5).

Malnutrition directly caused by inadequate 
dietary intake and disease, indirectly caused by 
parenting style, food availability, social-economy, 
culture, and politic(6). Malnutrition reflects imbalanced 
nutrition between intake and needs(7). If it’s not 
treated immediately, it can cause physical growth and 
intellectual development failure, reduce productivity, 
reduce endurance, increase child morbidity, and death.

Many factors can influence mothers’ behaviours in 
meeting the nutritional requirement of their children. 
Factors that affect the mother in the fulfilment of nutrition 
can be associated with a behavioural model, one of it 
was the Health Promotion Model. The Health Promotion 
Model (HPM) is a theory that explores factors related 
to health promotion behaviours aimed at improving 
health and quality of life(8). In HPM, health behaviour 
can appear if there is a commitment to do, not because of 
the perception of threat. Commitment can be influenced 
by behaviour specific cognition and affect (perceived 
benefit, perceived barrier, perceived self-efficacy, and 
activity-related affect). Behaviour specific cognition and 
affect can be influenced by prior related behaviour and 
personal factors (such as motivation)(9).

Although previous research has identified factors 
contributing to mothers’ behaviours in feeding their 
children, little is known about these factors within the 
context of HPM. It is important for nurses to know the 
factors that influence mother’s behaviour in nutrition 
fulfilment of school-aged children so that nurses can 
plan appropriate health promotion strategies for mothers. 
Therefore, the authors are interested in examining the 

factors that influence mother’s behaviour in nutrition 
fulfilment of school-age children with HPM approach.

METHOD

This was an observational analytic study with 
a cross sectional approach. The population were 
mothers with school-age children, who take care their 
children without household assistance, who lived at 
Bulak Banteng Village, East Java, Indonesia. One 
hundred respondents were involved by using stratified 
random sampling technique. 

Independent variables in this research were 
mother’s prior related behaviour, self-motivation, 
perceived benefits, perceived barriers, perceived 
self-efficacy, activity-related affect, and commitment 
in fulfilling nutrition, which is collected by using 
questionnaire. The dependent variable was the 
mother’s behaviour in fulfilling nutrition, which is 
collected by using food frequency questionnaire. The 
data were then analysed by using linear regression. 
Statistical testing was performed at the 0.05 
significance level. 

RESULTS

Most of the respondents were middle adult 
mothers, with age range 35-45 years old (87%). Mostly 
were only elementary school graduates (49%). More 
than a half was a housewife (55%), with a monthly 
salary less than local minimum wages (64%). Most of 
the children who participate in this research were 2nd 
years elementary school’s students, mostly nine years 
old (29%). More than a half were female (55%). Most 
of them were malnourished (73%). 

Table 1 The relationship between independent and dependent variables (n = 100)

Variables
Mother’s behaviour in fulfilling nutrition Total
Good Poor
n % n % n %

Prior related behaviour
Good 35 35 23 23 58 58
Poor 25 25 17 17 42 42
Self-motivation
Strong 36 36 29 29 29 29
Weak 24 24 11 11 11 11
Perceived benefit
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Positive 22 22 22 22 44 44
Negative 38 38 18 18 56 56
Perceived barrier
Barrier 27 27 30 30 57 57
None 33 33 10 10 43 43
Perceived self-efficacy
Strong 29 29 24 24 53 53
Weak 31 31 16 16 47 47
Activity related effect
Positive 21 21 10 10 31 31
Negative 39 39 30 30 69 69
Commitment
Strong 25 25 20 20 45 45
Weak 35 35 20 20 55 55

Table 1 had shown that respondents mostly have good prior behaviour and good behaviour in fulfilling 
children’s nutrition (35%). Mostly have strong self-motivation and good behavior (36%). Mostly have negatively 
perceived benefit, but have good behaviour (38%). Mostly perceived no barrier and had good behaviour (33%). 
Mostly have a weak perceived self-efficacy, but still, have good behaviour (31%). Mostly have negative affect 
regarding nutritional fulfilment, but have good behaviour (39%). And, mostly have weak commitment, but have 
good behavior (35%).

Table 2 The Summary of linear regression analysis

Coefficients

Model
B

Unstandardized Coefficients Standardized 
Coefficients

T Sig.
Note

Std. Error Beta

(Constant) 4.708 15.980 .295 .769

Prior related 
behaviour .113 .138 .071 .822 .414 Non significance

Motivation .494 .151 .342 3.275 .002 Significance

Perceived benefit .302 .171 .155 1.770 .081 Non significance

Perceived barrier -1.128 .176 -.775 -6.424 .000 Significance

Perceived self-
efficacy .318 .104 .266 3.051 .003 Significance

Activity-related 
affect .663 .093 .667 7.134 .000 Significance

Commitment .032 .089 .033 .362 .718 Non-significance

Table 2 showed that self-motivation, perceived barrier, perceived self-efficacy, and activity-related affect 
significantly influence mother’s behaviour in nutritional fulfilment of school-aged children. Positive T-value indicates 
direct influences, whereas negative means indirect.

Cont.... Table 1 The relationship between independent and dependent variables (n = 100)
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DISCUSSION

The results showed that most of the respondents 
had a good prior related behaviour and behaviour in 
fulfilling the school-aged children nutrition. Prior 
related behaviour can define as one’s habit(10). According 
to HPM, prior related behaviour had influenced health 
promotion behaviour. The benefit which derived from 
past behaviour mentioned as the expected outcomes. 
When an individual satisfies with the result of certain 
behaviour, this behaviour will be repeated in the future(8). 

Mother’s behaviour in fulfilling school-aged children 
nutrition was evaluated from the mother’s ability to 
serve nutritious and diverse foods. Most of the school-
aged children were eat as mentioned on recommended 
dietary allowances and food diversity. Their diet was 
likely fewer vegetables and fruits (only 1-3x/week), but 
more on rice, fish, eggs, and unhealthy snacks. This is 
possible because school-aged children already have an 
appetite and they’re more likely to consume snacks(11). 
It can also because Bulak Banteng Village was located 
on the coastal area of Surabaya city(4), so fish were easily 
available at low prices.

Linear regression analysis had shown that prior 
related behaviour didn’t significantly influence mother’s 
behaviour in fulfilling nutrition for school-aged children. 
Prior related behaviour stay on the memory of each 
person, which consider to be accepted or rejected as 
a present behaviour(12). So, the prior related behaviour 
may be indirectly contributing to mother’s nutritional 
behaviour. The others factors also needed to shape one’s 
positive behaviour.

Most of the respondents have a strong self-motivation 
and a good behaviour to the fulfilment of school-aged 
children nutrition. Pender’s on HPM said that personal 
factors (biological, psychological, socio-cultural) were 
one’s general characteristics that influence their health 
behaviour(8). In this research, the psychological factor 
which is self-motivation were evaluated regarding its 
influence on mother’s behaviour in the fulfilment of 
nutrition. Most were motivated to provide nutritious 
and diverse foods to their children because they believe 
that this was their responsibility. They want to keep the 
quality of food prepared. And they didn’t feel tired to 
do that. 

Linear regression analysis had shown self-
motivation has a significant influence on mother’s 

behaviour in the fulfilment of nutrition. As their self-
motivation is stronger, their behaviour will be better. It 
is similar to the previous research which stated that self-
motivation is an essential factor for the successfulness 
of positive behaviour(13). It can be concluded that self-
motivation can foster the self-willingness to encounter 
all barrier to bring up the positive behavior.

Both of respondents with positive and negative 
perceived benefit of nutrition have good behaviour 
in the fulfilment of school-aged children nutrition. 
Perceived benefit define as one’s understanding of the 
advantages or benefits that were positively related to 
health behaviour(8). Based on questionnaire analysis, it is 
found that most of the respondents agree, nutritious and 
diverse food will make their child healthy and immune to 
the disease, provide energy, and make their body weight 
stay normal. Most of the respondents with a negatively 
perceived benefit of nutrition stated that nutritious and 
diverse food can lead to obesity and unhealthy snacks 
don’t influence children’s weight. The result of linear 
regression analysis also shows that perceived benefit 
didn’t influence the mother’s behaviour in the fulfilment 
of school-aged children. One’s will perform a healthy 
behaviour when they recognise that the benefit of new 
behaviour is higher than the consequence of continuing 
their old behaviour. 

Most respondents perceived no barrier and had 
good behaviour in fulfilling their school-aged children 
nutrition. Perceived barrier is a perception of obstacles 
to perform current healthy behaviour(12). By analysing 
the respondent’s answer, it can be concluded that the 
most impinging barrier was children’s appetite. Mostly 
agree with the negative statement such as children were 
prefer to eat out, mothers cannot refuse children’s want 
to consume snacks, and children prefer snacks rather 
than vegetables and fruits. Previous research also found 
that the barrier to fulfilling nutrition was taste, challenges 
in getting ingredients, cooking, plating, and less 
knowledgeable about nutritious and diverse food with 
low prices(14). Perceived barrier significantly influence 
the mother’s behaviour in the fulfilment of school-aged 
children nutrition, based on linear regression analysis. 
As the mother perceived many barriers, they tend to 
delay the healthy behaviour.
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Perceived self-efficacy is a personal ability to 
manage and perform certain health behaviours(8). It is 
encouraging people to change their behaviour. Most of 
the respondents in this research have a strongly perceived 
self-efficacy and good behaviour in the fulfilment of 
nutrition for school-aged children. Bandura said that 
self-efficacy is not related to one’s skill but refers to self-
evaluation about their ability to perform something by 
considering their skills(15). In this research, mothers try 
to emphasise and improve their self-efficacy, so they can 
compete against all barrier to fulfilling their school-aged 
children nutrition. Linear regression analysis had shown 
that perceived self-efficacy has a significant impact 
on mother’s behaviour in the fulfilment of school-
aged children nutrition. As perceived self-efficacy 
goes stronger, behaviour in nutritional fulfilment also 
increasing. 

Most of the respondents have a negative activity-
related affect, but still, have good behaviour in the 
fulfilment of school-aged nutrition. Pender stated that 
activity-related affects have an impact on one’s health-
promoting behaviour. Activity-related affect refers to 
positive or negative feelings on current activity. This 
feeling will drive an individual to change or maintain 
their past behaviour(12). Most of the respondents have 
a positive activity-related affect by providing fish or 
meat with rice and vegetables, buying high-quality 
ingredients, and preparing lunch box to bring to school. 
But, some of them have a negative activity-related affect 
which is shown by letting their children consume snack, 
serving instant or fast foods, and have no limitation on 
children’s intake. Based on linear regression analysis, 
can be concluded that activity-related affect has a 
significant influence on mother’s behaviour in the 
fulfilment of school-aged children nutrition. It’s similar 
to the previous research’s result which is found that 
positive feelings can lead to the repetition of behaviour, 
whereas negative feeling can decrease the possibility to 
repeat behaviour in the future.

The result had shown that most of the respondents 
have a weak commitment, but still have good behaviour 
in the fulfilment of school-aged children nutrition. Pender 
through HPM said that commitment could be defined as 
one’s desire to engage in particular health behaviour, 
including strategies identification to perform a positive 
behavior (8). Linear regression analysis had found that 
commitment has no significant impact on mother’s 
behaviour in the fulfilment of school-aged children 

nutrition. It is similar to the previous research result 
which is found that commitment does not necessarily 
end in expected health behaviour if other behaviours 
were more interesting to do. Another factor such as self-
regulation is required for a strong commitment to ending 
in positive behaviour(14).

CONCLUSIONS

Mother’s self-motivation, perceived self-efficacy, 
and activity-related affect have a significant role in 
mother’s behaviour in fulfilling school-aged children 
nutrition. Therefore, efforts can be made to reduce the 
incidence of malnutrition in school-age children by 
improving mother’s self-motivation, perceived self-
efficacy, and affect. So that, school-age children can be 
met his nutritional needs well.

Nurses should create health promotion which 
can increase mother’s self-motivation, perceived self-
efficacy, and affect in fulfilling school-aged children 
nutrition. For example, how to make nutritious food 
which is cheap, how to make a healthy snack to reduce 
street food snacking on children, and the danger of an 
unhealthy snack. Further research should examine the 
other factors on the health promotion model, such as 
interpersonal and situational factor to complete this 
research finding.
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ABSTRACT

Cancer is an abnormal growth of the cells of the body, and may move from one place to another and lead to 
the growth and proliferation of irregular cells to form tumors are on the two types of tumor and benign tumor 
malignant, and there is no specific reason for the emergence of tumors and factors Environmental, genetic, 
economic, social, dietary habits such as smoking, drinking alcohol and drugs. The research aims to study 
cancer in the province of Babylon, one of the Iraqi provinces, the results showed a clear spatial disparity 
between the administrative units of the province, the rate of cases of cancer in all the province of Babylon 
in 2010 (43) Of the population, which is more than the rate of cases of infection across Iraq, amounting to 
(38) injuries per 100 thousand people. The study also showed a difference in the rates of infection according 
to the ten common types of cancer in Babil province comes on the list of these types is breast cancer, where 
the rate of infection (9.35) per 100000 population, which is one of the most dangerous types of cancer 
threat to the population, especially females. Lung cancer and bronchitis come in second place with a rate of 
(8.45) infections per 100000 population. Then leukemia comes in third place (5.47) per 100000 population. 
Pancreatic, gastric, and laryngeal cancers are among the lowest-risk cancers for the above-mentioned species 
(1.97-1.86-1.69), respectively. The level of administrative units, Hala recorded the highest rate of cases 
infected with the disease (56.18) per 100000 population. Followed by Musayyib (43.51), Mahawil (31.89), 
and Al-Hashimiah (27. 80).
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INTRODUCTION

Cancer is the most important cause of mortality in 
the world. Breast cancer is the second most common 
cause of cancer death in women. Many cancers initially 
respond to chemotherapy, but later develop resistance 
(1)regional, and national health policies. In the Global 
Burden of Disease Study 2013 (GBD 2013. Represents 
most cancers some of the essential challenges cutting-
edge then after challenges dealing with researchers every 
over the world, health institutions, partial or global into 
typical and the Iraqi presidency among particular, along 
with the increasing fall of annual disease. Given the 
respect regarding this topic has gone according to the 

middle on the discipline of most cancers of the kingdom 
about Babylon and in accordance with articulate the 
trade about its spatial decoding is a primary purpose 
of the country (2)the technology and capabilities of CT 
scanners have changed tremendously (helical and spiral 
CT are equivalent technologies; for consistency, the 
term “helical” will be used throughout.

The boundaries of the sea of the region regarding 
Babylon who is certain over the governorates on Iraq, 
located graceful of the headquarters (Baghdad) road, 
bordered with the aid of regarding upper about Baghdad 
and just northern of the western Anbar state or in 
conformity with the west the state of Karbala then in 
accordance with the Antarctic the provinces on Najaf, 
Qadisiyah or after the East the county on Waist. It is 
that willpower concerning the spatial certain about the 
provinces concerning the Middle Euphrates, as into the 
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chart (3). Located among latitudes (32° -15 33°) north 
or longitudes (44°- 15 45°) in imitation of the past 
about the figure (1) yet a bourgeois (5119 km2) region 
consists of the education 16-node administration at the 
level concerning the arm the centers consume the 12 of  
hand (4)

Figure.1 Map of Babylon Governorate (3)

Figure..2 Administrative divisions of Babil Governorate Map 
(3)

Cancer can be defined as a disease in which a group 
of abnormal cells grow uncontrollably by disregarding 
the normal rules of cell division. Normal cells are 
constantly subject to signals that dictate whether the cell 
should divide differentiate into another cell or die (5). 
Cancer cells develop a degree of autonomy to continue 
and spread it can be fat. In fact, almost 90% of cancer- 

related deaths are due to tumor spreading –a process 
called metastasis. Now define cancers a disease that 
involves change or mutations in the cell genome .these 
change (DNA mutations) produce proteins that disrupt 
the delicate cellular balance between cell division and 
quiescence, resulting in cells that keep dividing to form 
cancers one. The second – largest common disease cause 
the death in the world is cancer – malignant tumors (6)
and their morphology is governed by the delicate balance 
between frequent fusion and fission events, as well as 
by interactions with the cytoskeleton. Alterations in 
mitochondrial morphology are associated with changes 
in metabolism, cell development and cell death, whilst 
several human pathologies have been associated with 
perturbations in the cellular machinery that coordinate 
these processes. Mitochondrial fission also contributes 
to ensuring the proper distribution of mitochondria in 
response to the energetic requirements of the cell. The 
master mediator of fission is Dynamin related protein 1 
(Drp1.

Other causes in the increase of cancer diseases in the 
Musayyib district is the missile strikes by the occupation 
forces in the first Gulf War and the second addition to 
the large number of former military manufacturing sites 
and their remnants and the rest of them currently in the 
region as a source of danger and impact on human health 
due to the nature of materials used in the manufacture of 
weapons and ammunition (7), and the non-compliance 
of these institutions with the rules of health safety of 
former employees and neglect of the health authorities 
of these sites and now isolate them from the population 
and prevent them from approaching (26), which caused 
a significant increase in the number of cases of cancer. 
Mahaweel is ranked third in the number of casualties 
(31.89) per 100000 inhabitants (8)its dynamic patterns 
have not been analysed at the genome scale in human pre-
implantation embryos due to technical difficulties and 
the scarcity of required materials. Here we systematically 
profile the methylome of human early embryos from the 
zygotic stage through to post-implantation by reduced 
representation bisulphite sequencing and whole-genome 
bisulphite sequencing. We show that the major wave 
of genome-wide demethylation is complete at the 
2-cell stage, contrary to previous observations in mice. 
Moreover, the demethylation of the paternal genome is 
much faster than that of the maternal genome, and by the 
end of the zygotic stage the genome-wide methylation 
level in male pronuclei is already lower than that in female 
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pronuclei. The inverse correlation between promoter 
methylation and gene expression gradually strengthens 
during early embryonic development, reaching its peak 
at the post-implantation stage. Furthermore, we show 
that active genes, with the trimethylation of histone H3 
at lysine 4 (H3K4me3, The lowest rate of infection (27, 
80) per 100000 inhabitants was recorded in Al Hashimi 
district because the two cases are characterized by the 
agricultural nature of the arable land and the economy 
in general on agriculture, which means the reduction 
of the proportion of manufacturing and the resulting 
environmental pollutants compared to what is in the 
areas of Hala and Musayyib (9).

MATERIAL AND METHOD

Spatial variation of cancer at the level of Babil 
province

The degree of cancer is different not only globally 
but also at the level Regional and local levels where 
the factors of the geographical environment share the 
variation in infection at previous levels. Data from Table 
1. shown the calculated rate of infection per 100000 
population. There is a difference in the incidence of 
cancer at the level of the administrative units of Babil 
state in 2010, (56, 18) per 100000 population (9). This 
is due to the large size of the judiciary as well as the fact 
that the city’s environment has high levels of pollution. 
The industrial district, which includes most of the 
establishment’s industries such as construction industries, 
a chemical, textile, and soft drinks (10)”ISBN”:”0165-
9936”,”ISSN”:”18793142”,”abstract”:”Two of the main 
topics of growing concern in analytical chemistry are 
the development of green analytical methods and the 
determination of emerging pollutants. One of the well-
established green extraction techniques is microwave-
assisted extraction (MAE. In addition, factories produce 
hundreds of tons of solid waste, as well as large amounts 
of polluting gases such as CO2, H2SO4, and CO. 
(cadmium, cobalt, chromium, lead, manganese, nickel, 
sulfide). Some studies conducted in the al-Hela river 
indicate that cadmium ranged from 1.9-2.58 μg/g this 
amount is close to the high global concentrations (11)
terrestrial ecosystems hold the potential to capture and 
store substantially increased volumes of C in soil organic 
matter (SOM.

Table. 1 Geographical distribution of the rate of 
cases of cancer in Babil province in 2010

Administrative unit Infection rate per 100000 
population

Spend the solution 56،18

Mahaweel district 31،89

Hashemite district 27،80

Musayyib district 43،51

Total Governorate 43،00

Role of genetic

Many studies have been conducted to determine 
changes in gene expression of DNA polymerases in 
human cancer (12).

Role of environment

The development of cancer in a species is influenced 
by a wide variety of changes in the internal and external 
environments of the host. The aspects of the internal 
environment that have been studied most thoroughly 
are hormonal status and nutrition. Hormonal imbalance 
in mice leads to the appearance of at least five types 
of tumors in tissues especially dependent on hormonal 
secretions in their physiology. Hormonal and nutritional 
also are associated with some tumors in humans. 
Iodine deficiency may be a factor in the genesis of 
thyroid cancer. Deficiency development of pharyngeal 
cancer (13)we conducted a genome-scale analysis of 
276 samples, analysing exome sequence, DNA copy 
number, promoter methylation and messenger RNA and 
microRNA expression. A subset of these samples (97.

Spread of cancer

One of the biggest problems with cancer is its spread 
in different parts of the body .This spread through any or 
all of the three following routes. Any other disease, in 
cancer also, both the environmental as well as the genetic 
factors, played in the causation of the disease. Over the 
last few decades, it has been found the environment 
plays a prominent role in the causation of most cancer 
80 to 90 per cent of all cancers are said to be dependent 
directly or indirectly on environmental factors (14).
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Chemical and physical carcinogens 

Induced neoplasms are tumors that can be evoked 
at will in human exposed to chemical and physical 
substances. Some of the environmental agents that 
have been related to cancer in humans are listed in 
table (2)

Chemical and physical carcinogens 

Induced neoplasms are tumors that can be evoked 
at will in human exposed to chemical and physical 
substances. Some of the environmental agents that have 
been related to cancer in humans are listed in table (2)

Table 2: Environmental agents related to cancer 
in man

Site Agent

Liver Aflatoxin

Marrow Alkylating agents

Urinary bladder Aromatic amines

Skin, lung Arsenic

Lung , serosa Asbestos

Marrow Benzene

Urinary bladder Benzidine

Lung Chloromethyl  ether

Lung Chromium

Uterus ,Vagina Estrogens

Lymphatic Immunosuppressants

Nasal sinus Isopropyl   oil

Lung Mustard gas

Skin Radiation, ultraviolet

Lymphatic Viruses

Some factors can also cause cancer, changes in life 
– style including drinking alcohol, smoking and working 
under the sun and the sun itself cause the cancer (15)

RESULT AND DISCUSSION 

The results of laboratory tests of water from the Hilla 
textile factory and soft drinks showed an increase in the 
values of (Cl So4-T.D.S.T.H) and high concentrations 
of phosphates, all of which are outside the permissible 
limit of 4.1 milligrams per liter in the al-Hala water due 
to industrial waste and wastewater. The existence of 
large agricultural areas on both sides of the river, which 
use many types of fertilizers containing phosphate 
compounds, and contains the elimination of gas station 

to generate electricity. 

Treatment of cancer

Newer approaches in cancer treatment:

1. Gene therapy.

2. Cancer immunotherapy. 

3. Focused ultrasound.

4. RNA inhibition.

5. Charged particle therapy.

6. Robotic surgery.

7. Nanotechnology

Spatial variation of cancer cases in Babil province

Table (3) shows the increase in the number of people 
suffering from cancer diseases in Babil governorate. The 
number of infected cases in 2003 was 449 cases and 
the number increased to 1045 in 2005, an increase of 
596 cases. The number has been increasing at a high 
rate of (1162) cases in 2011, an increase of (713) cases 
compared to 2003, which is about double the number.

Table. 3 Number of cases of cancer diseases in 
Babil state in the years (2003-2011)

Years Number of injured

2003 449

2004 775

2005 1045

2006 1064

2007 922

2008 1007

2009 1098

2010 1095

2011 1162

Comparison of infection rates in the province with 
the total rates of infection in Iraq, we find that the rate 
of cancer calculated for each (100000 population) of the 
population in general babil province for 2010 adjusted to 
(43) injuries per (100000 population) of the population 
and more than the rate of infection of all of Iraq, (100000 
population) of the total population of Iraq. The rates of 
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infection vary according to the ten common types of 
cancer in the province of Babylon, as shown in Table (4) 
and that breast cancer is at the top of the list of cancer in 
the study area where the rate of infection (9.35) injuries 
per (100000 population). Breast cancer is one of the 
most common cancers in the world, and its causes are 
genetic factors. Some studies suggest that breast cancer 
patients may have a previous history of the sease in this 
family. On the other hand, Fat, grease, dairy products, 
and cancer. 

The incidence of lung cancer and airway in the 
second place with an injury rate of (8.45) per 100000 
population of the population. This is due to the rise 
of urban, where the majority of the population in the 
cities of the center of the province and the rest of the 
districts and districts do not move far from the center 
of the province and take a lot, it was observed that air 
pollution, especially with car exhaust, is especially 
important after ascertaining the presence of carbon 
atoms in patients’ ulcer during cellular microscopy. 
Smoking also causes cancer tumors and increases their 
complications. The performer to death. Leukemia was 
the third most common type of cancer (5.47). While the 
lowest incidence was pancreatic, stomach, and laryngeal 
(1.97-1.86 – 1.69) per 100000 population of each 
population, respectively.

Table. 4 The commonest ten cancers in Babil 
number of new cases primary site, percentage of total 
/ 100000 population

primary site No .of cases Registered 
cases /105 pop

Preast 166 9.35

Pronchus& lung 150 8.45

Leukemia 97 5.47

Bladder 79 4.45

Non- Hodgkin lymphoma 61 3.44

Brain & other CNS 60 3.38

Colorectal 52 2.93

Pancreas 35 1.97

Stomach 33 1.86

Larynx 30 1.69

Total ten 763 43.00

CONCLUSION 

Normal cells are constantly subject to signals that 
dictate whether the cell should divide differentiate into 
another cell or die. Cancer cells develop a degree of 
autonomy to continue and spread it can be fat. In fact, 
almost 90% of cancer- related deaths are due to tumor 
spreading –a process called metastasis. The research 
aims to study cancer in the province of Babylon, one 
of the Iraqi provinces, the results showed a clear 
spatial disparity between the administrative units of the 
province, the rate of cases of cancer in all the province 
of Babylon in 2010. The level of administrative units, 
Hala recorded the highest rate of cases infected with 
the disease. Followed by Musayyib, Mahawil, and Al-
Hashimiah. Cancer- related deaths are due to tumor 
spreading –a process called metastasis. Now define 
cancers a disease that involves change or mutations 
in the cell genome. These change (DNA mutations) 
produce proteins that disrupt the delicate cellular balance 
between cell division and quiescence, resulting in cells 
that keep dividing to form cancers one.
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their professional role in the university and departments.
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ABSTRACT

Overall world,  the community is undergoing a rapid epidemiological and nutritional transition characterized 
by persistent nutritional deficiencies or increasing overweight and obesity rate which is one of important 
challenge that needs to change in food habit and lifestyle toward healthy diet and regular physical exercise. 
In Iraq, this problem is not fixed, but according to Stepwise Surveillance of  Chronic NCD Risk Factor 2006 
the overweight and obesity rate was 67%( 34.8%fe male, 32.1% female). This study aimed to estimate the 
describe BMI status and characteristics factor that associated with overweight and obesity.    

A file base descriptive cross-sectional study was conducted in 2016. files of adults aged >18 years attended 
the Nutritional clinic during 2014 were reviewed. demographics characteristics and BMI status were 
considered and presented as a percentage. mean of age was computed and some variables were crosstab 
with BMI classification recommended by WHO. statistical significant considered when p-value ≤ 0.05.   

A total study sample was 722, Male to female ratio was 1:6, the mean of age was  32.8 ± 9.9. About  20.5% 
was normal BMI while the overweight and obesity was 79.5%. The study showed that the overweight and 
obesity rate was higher in female than male(88.2 % vs 21.8%, p-value >  0.001).it is also higher in married 
status than single(81.7% vs 18.3%, p >  0.001). The basic educational level had high overweight and obesity 
rate which was 46.1% with the statistically significant association (p-value = 0.05). We conclude that the 
overweight and obesity rate was high among female, married and persons have a basic educational level in 
the Iraqi community.  

Keywords: Overweight, BMI, Obesity, Nutrition.

INTRODUCTION

Obesity is a disease in which excess fat has 
accumulated in the body  that health may be negatively 
affected(1)The World Health Organization (WHO) 
recognizes obesity as a global health issue with one 
billion adults worldwide identified as overweight and an 
additional 300 million obese (2). it has affected developed 
and developing countries (3) a lot of studies were found 
that a combination of excessive calorie intake  and a 
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sedentary lifestyle are the main causes of obesity and 
overweight (4). This considered as a global health problem 
and is steadily affecting many of countries, particularly 
in the urban area. The obesity prevalence has increased at 
an alarming rate (5). Many countries of  low- and middle-
income are now facing a “double burden” of disease: as 
infectious diseases and under-nutrition; at the same time 
they are experiencing a rapid increase in risk factors of 
NCDs such as obesity and overweight, particularly in 
urban settings (6). The reasons behind this “epidemic” 
could be attributed, on the one hand, to modern lifestyles 
demonstrated by consumption of a diet rich in fatty foods 
and energy-dense foods, snacking and declining overall 
levels of physical activity (7,8). On the other hand, familial 
and genetic predisposition, psychological factors, 
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diseases (hypothyroidism, Cushing syndrome) and 
drugs (steroids, tricyclic antidepressants, sulfonylureas, 
valproate, and contraceptives) may play a role in the 
etiology of obesity (7). Overweight and obesity are known 
risk factors for diabetes, coronary heart disease, stroke, 
hypertension, gallbladder disease, osteoarthritis, sleep 
apnoea, some forms of cancer and infertility. Obesity 
is also associated with hyperlipidemia, pregnancy 
complications, hirsutism, stress incontinence, and 
increased surgical risk(7) . 

In Iraq, this problem is not fixed, and the data on 
overweight and obesity in Iraq is anecdotal, scarce and 
not representative of the community (9). but according 
to Stepwise Surveillance of Chronic NCD Risk 
Factor 2006 the overweight and obesity rate was 67%  
(34.8%fe male, 32.1% female). so the aim of our study 
is to estimate the describe BMI status and characteristics 
factor that associated with overweight and obesity 
among the studied sample.

PATIENT AND METHOD 

A file base descriptive cross-sectional study was 
conducted in Aldewaniyh city-south of Iraq during 2016. 
files of 722  adults aged more than 18 years who attended 
the Nutritional clinic during 2014 were reviewed. the 
study included all adult of more than  18 years and 
excluded anyone with the acute or chronic disease 
associated with or related to nutritional or metabolic 
disorder and any pregnant women. Demographics 
characteristics and BMI status were considered and 
presented as number and percentage. mean of age was 
computed and some variables were crosstab with BMI 

classification recommended by WHO. data analysis was 
carried out by using  SPSS software (SPSS version 18. 
0) The suitable statistical test was used for testing the 
significance of the association between variable under 
study.  Statistical significance will be considered when 
the P-value was equal or less than 0.05.

RESULT 

A total study sample was 722, the mean of age all 
sample was 32.8 ± 9.94 yr( 26.34 ± 6.358 yr for the 
normal person while 34.48 ± 10.018yr for the obese and 
overweight person) with the significant association of 
mean age. As shown in table 1. 

Table 1: Mean ± SD of age for the study sample.  

Nutrition 
status N Mean Std. 

Deviation P value 

age

normal 148 26.34 6.358

0.001Obesity and 
overweight 574 34.48 10.018

total 722 32.82 9.940 0.001

Our study was found that about  79.5% (574 persons) 
of the study sample was overweight and obesity while 
normal BMI was 20.5% ( 148 persons ). 

The study showed that the male to female ratio was 
1:6, female represented 85% of the study sample while 
the male was 15%. the overweight and obesity rate was 
higher in female than male(88.2 % vs. 11.8%) with 
significant association( p-value >  0.001). as in table 2.  

Table 2: Distribution of nutritional status according to the gender of the study sample.

Nutrition status

normal Overweight and 
obesity Total

P value

N % N % N %

gender
male 40 27 68 11.8 108 15

0.0001female 108 73 506 88.2 614 85

total 148 100 574 100 722 100

Also, the study found that overweight and obesity rate was higher in married status than single(81.7% vs. 18.3%) 
with a significant association between them ( p >  0.001) as shown in table 3. 
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Table 3: Distribution of nutritional status according to the Marital status of the study sample.

Nutrition status

normal Overweight and 
obesity Total

P value
N % N % N %

Marital 
status

single 81 54.7 105 18.3 186 25.8
0.0001

married 67 45.3 469 81.7 536 74.2

total 148 100 574 100 722 100

The basic educational level had high overweight and obesity rate which was 46.1% with the statistically 
significant association (p-value = 0.05)as in table 4. 

Table 4: Distribution of nutritional status according to the Education level of the study sample.

Nutrition status

normal Overweight and 
obesity Total

P value

N % N % N %

Education level

illiteracy 30 20.3 118 20.6 148 20.5

0.05basic 54 36.5 265 46.1 319 44.2

higher 64 43.2 191 33.3 255 35.3

total 148 100 574 100 722 100

finally, our study showed that the overweight and obesity rate was higher  in not working  person than in working 
one ( 62.7% vs. 37.3%) with no statistically significant association between them( p-value = 0.5) as in table 5

Table 5: Distribution of nutritional status according to the occupation of the study sample.

Nutrition status

normal Overweight and 
obesity Total

P value

N % N % N %

occupation

working 59 39.9 214 37.3 273 37.8

0.5not working 89 60.1 360 62.7 449 62.2

total 148 100 574 100 722 100

DISCUSSION

Obesity and overweight considered as one of the 
most serious public health problem and challenges of 
world wild. The prevalence of childhood obesity has 
been noted in developed and developing countries but its 
prevalence is more increasing in developing countries. 
(10)

Our study revealed that more than 3/4 of the sample 
were female with a mean ± SD of age was 32.8 ± 9.94 
yr with statistical significant ( p-value < 0.001).the 
overweight and obesity prevalence was high (79.2%) 
among study sample which was higher in   female  than  
male (88.2% vs. 11.8%)  this result in agreement with 
results of other studies that conducted in Iraq and in 
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USA countries (11,12) this may explain by most of attended 
clients  to nutrition clinic were females also due to 
change in believes, culture and lifestyle of Iraqi woman.

The present study found that overweight and 
obesity rate was higher in married persons than a single 
person(81.7% vs. 18.3%) with the significant association 
between them. This result was similar to others study 
results that carry out in Iraq and Jordan (13,14)  the causes 
behind this result may be due to that after married the 
persons have more responsibilities( including children 
caring) and not interested to change their life.

Regarding educational level,  persons with  basic 
educational level and less had higher overweight and 
obesity rate(46.1%) than other types of education level 
which was inconsistent with the findings of previous 
study (13), it may be explained  that most of the people 
with low education had less information about healthy 
diet and  risky of obesity. 

There was a high  overweight and obesity rate  
among  not working  person than in working one ( 62.7% 
vs. 37.3%) with no statistically significant association 
between them this result similar to result of another 
study that conducted in Jordan and USA(13,15) and it may 
be due to that  most not working person was less activity 
and lack of exercise  with low income. 

CONCLUSION 

The overweight and obesity prevalence was high 
among the population of AL-Qadisia city especially 
among female, married persons have a basic educational 
level. 
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ABSTRACT

Background: Indonesia known as the most populous Moslem country in the world, where Padang 
Municipality, the capital city of West Sumatera Province is recognized as one of the most religious societies 
in the country. The law strictly prohibits prostitution and adultery, which is supported by all religious 
communities. However, the Province HIV/AIDS Prevention Commission recorded that there has been a 
substantial number of femle sex workers (FSWs) in the city. At the same time, the number of HIV/AIDS 
cases also significantly increased. This study aims to explore existence of prostitution practice and the risk 
of HIV transmission.

Method: A qualitative study has been conducted to answer the research question by interviewing 31 women 
sex workers using grounded theory approach and as well as two health workers and three HIV/AIDS 
prevention commissioners. The data was analyzed using thematic framework analysis.

Result:  The poverty is the main reason of FSWs falling into prostitution practice, adding by lack social 
support from their family and relatives, weak personality and environment influence. Majority of them 
(58,1%) have low level of education and little knowledge of HIV/AIDS, in which they perceive that they are 
safe from getting infected when they see the client is physically healthy. Additionally, due to their economic 
dependant on their sexual transaction, they have low bargaining power to their clients, which leads to 
unprotected sex. 

Conclusion: Economic factor and lack of social control contribute to prostitution practice in Padang 
Municipality. The sexual contact is mostly unprotected, which becomes a potential risk of HIV transmission. 

Keywords: Prostitution, poverty, HIV/AIDS
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BACKGROUND

Human Immunodeficiency Virus/ Acquired Immune 
Deficiency Syndrome (HIV/AIDS) has become a global 
health problem. United Nations Programme on HIV/
AIDS (UNAIDS) reported that up to the end of 2015 
36.7 million people infected HIV, and 3.3% among of 

them died due to AIDS. The cases have also increased 
in Asia Pacific within the last decade, which was about 
5.1 million people infected HIV, and 300.000 of them 
were the new cases.1 The HIV/AIDS has also threated 
Indonesia, where the cases has increased over the 
years. Ministry of Health of Indonesia reported that 
accumulative cases up to early 2016 were 191.073 of 
HIV and 77.940 AIDS, which significantly increased 
since 2014.2

Province of West Sumatera also faces HIV/
AIDS epidemic especially in the capital city, Padang 
Municipality. Despite well-known as a religious society, 
the cases founded also increased in the last five years. 
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Department of Health of West Sumatera Province 
reported that the case rate of HIV/AIDS in the province 
was 24.04/100.000 inhabitants in 2015. The rate is 
even higher than the national average (19.1/100.000 
inhabitants), and placed the Province of West Sumatera 
in rank 8th nationally.3 Among all districts and 
municipalities in the province, Padang has the highest 
number of the cases. Department of Health of West 
Sumatera Province reported that the cases rate was 
56.96/100.000 inhabitants in the city, which was higher 
than the provincial and national rates, and estimated that 
nearly 600 cases of HIV/AIDS cases in the city.3

There are high risk population groups, which the 
prevalence of HIV/AIDS is higher in those population, 
such as injected drug users, female sex workers (FSWS), 
and man ho have sex with man (MSM). The prevalence 
of HIV positive has been found constantly 5% or more in 
these high-risk population group since 2015. Indonesian 
Commission of HIV/AIDS prevention also reported 
that that HIV cases distributed predominantly among 
those groups, namely 10.4% direct FSWs, 4.6% indirect 
FSWS, 24.4% transgender, 0.8%-FSWS client, 5.2% 
MSM, and 52.4% drug users.4 In Padang Municipality 
especially, despite it is illegal and forbidden by all ethnic 
and religious societies, there are hidden or floating 
prostitution practice in the city.5,6 Floating prostitution 
is even worse in spreading of HIV/AIDS because health 
promotion program cannot reach those community. This 
study aims to explore the floating prostitution practice in 
the city and the potential risk of HIV transmission.

METHOD

The study used a qualitative inquiry to address 
the research objectives by using population case study 
approach. The participants of the study were 31 women 
sex workers, which were obtained by snowball principle 
from the informants, and as well as three commissioners 
of HI/AIDS prevention of West Sumatera Province and 
two health workers. 

The data was gathered by conducting semi structural 
interview with the informants, and it is analyzed 
thematically using behavioral and social relation 
theories, and later presented narratively.

RESULT

Overview of FSWs

The age of FSWS in Padang range between 20 and 
56 years, which majority of them (54.9%) more than 35 
years old, and more than half (58.1%) have low level 
of education. Interestingly, in the marital status, most of 
them are widow (74.2%). See table 1.

Table 1. Characteristic of female sex workers in 
Padang

Variable f %

Age (years)

< 25 4 12,9

25-30 6 19,4

31-35 4 12,9

36-40 6 19,4

>40 11 35,5

Level of education

Low (up to grade 9th) 18 58,1

High School 11 35,5

University Level 2 6,5

Marital status

Single 1 3,2

Married 7 22,6

Widow 23 74,2

Ethnic

Minangkabau 25 80,6

Java 2 6,5

Acehnese 1 3,2

Malay 3 9,7

Starting age as sex 
workers (yo)

<20 3 9,7

20-30 15 48,4

>30 13 41,9

Length as sex 
workers (year)

< 1 8 25,8

> 1-5 11 35,5

> 5 12 38,7

Poverty

The sex workers have various reasons fall into 
prostitution practice, including poverty, environment 
influence and family displaced. However, most of them 
blame that their economic condition influences their 
decision working as sex workers. As mentioned by the 
informants:
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“My reason is… forcing by condition. Ya, I have a 
husband, but the income is not enough” [R3].

“…for living, I am a single mother, to fulfill my basic 
need and my four children” [R5].

 “I work like this because of economic need. My 
husband unemployed, then I work like this, he doesn’t 
know” [R15].

 “I am divorced with my husband. I don’t have 
income, I don’t have money but I have to take care my 
children so I do this” [R31].

Life style

Some of them fell enjoy for what they are doing, 
who has been as sex workers for more than 10 years. 
For this woman, she perceives that sexual transaction 
is as easy way to earn much money, to provide a high-
profile life style, such as having expensive gadgets and 
luxurious holiday. As mentioned by informant:

 “Honestly, yes, I do this because my family is poor, 
but I want to have what people have…” [R18].

 “…I don’t ‘know… ya.. I want to out from this job, 
but not now.  Now… just enjoy it, I am fine…” [R21].

Personality

Weak personality and lack of family atention 
added the economic reasons, which make them easily 
influenced by the friends and the environtment. Some of 
them used to works as shop keepers or helper in beauty 
salon, but they earned small amount of money. When 
they saw a friend work as a sex worker earned much 
money and had a luxurious life style make them tempted 
to do the same.  As in mentioned by informant: 

“Iniatially… I worked as a helper in beauty salon, 
I didn’t know the sexual job.. I didn’t know the job like 
this, I just knew hair cut and creambath, but… yeah I saw 
‘plus service’ what other do… you know, sex. Then…. 
Finally, I also do the same” [R18].

 “I divorced… stress, I used to have much money 
from my husband. Then, I worked in beauty salon… 
initially, I just do hair cut and little massage, but at the 
end… you know I do ‘this’ sex” [R21].

“Initially I only did real salon, then, follow the 
stream… just like that” [R23].

Lack of internalizing of religious values

From the religious perspectives, all sex workers 
believe in the God and having a religion. They perceive 
that the prostitution is very forbidden and a sin. However, 
they have to work as sex workers to fulfill ther economic 
need.

“I am Moslem, I know this is a sin, but I don’t know 
what to do, this is my life no, otherwise I don’t have a 
food. If I have another job, I quit” [R1].

“I am Moslem… this is a sin, but due to my 
condition, so I don’t know, but in ‘selling a sex’ I have a 
boundary…” [R16].

They perceive that earning money is far more 
important for them and their family. They see that 
working as a sex worker is an easy way to do, as 
mentiond by informant: 

“My religion is Islam, I know this is forbidden, it 
says ‘haram’ (strickly forbidden), but only by doing this 
I can earn money for my children. If I work in another 
place, I know I can only earn very small amount” [R25].

“I am a Moslem, in my religion this is very forbidden, 
I don’t have a job…, this is the only way that I can do to 
earn money” [R21].

Risk of HIV transmission

Risk of HIV transmission are related to their 
knowledge, attitude sexual practice. In this study 
we found that most sex workers having low level of 
knowledge and lack understanding of risk of HIV/AIDS. 
Most of them perceive that don’t have to worry about 
HIV/AIDS if they do not feel any symptoms. They also 
believe that the clients are perfectly healthy if they do 
not see any signs of any diseases in their body or genital 
organs.  As mentioned by informant:

“HIV/AIDS as many people say, bad smell, itchy, 
that’s I see when people got the disease. I am not sure, 
coz I never get it” [R15].

 “I never do a checkup, but I know my body, I don’t 
have any kind of symptom” [R16].

Lack of knowledge of HIV/AIDS risk is added by 
their economic dependant on the sexual transaction. 
Most of FSWS cannot force or persuade their clients to 
have a condom because they feel it may create unpleasant 
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situation and even insulting them. They fear that they 
may loss the client, which means loss of income. Out of 
31 FSWS, only 12,9% of them use condom consistently, 
and even 29% of them explained that they never use 
(table 2). Most of them said they have done HIV test 
(77%), and willing to do so. However, they never do 
check up voluntarily. They have done a test is only relied 
on HIV/AIDS outreach program from Commission of 
HIV/AIDS Prevention of Padang Municipality or West 
Sumatera Province. 

Tabel 2. Sexual Activity of FSWs

Sexual Activity f (n=31) %

Condom Use

Never 9 29,0

Sometimes 18 58,1

Always 4 12,9

Sexual Transaction 
Frequency (Weekly)

< 7 11 35,5

7-14 12 38,7

> 14 8 25,8

DISCUSSION 

This qualitative study on FSWs in Padang 
Municipality reveals that the city is not free from 
prostitution practice despite it is recognized as one of the 
most religious society in the country. Also, in contrass by 
public assumption that the FSWs in the area come from 
outside of West Sumatera Province, the study shows that 
majority (80.6%) of them are West Sumateran origins 
of Minangkabau ethnics. This means that the FSWs 
comes from the inner society. The study indicates that 
the society norms and values are not apply for their 
principles. This is supported by our finding that, most of 
FSWs do not really understanding their religious values 
and social norm. despite they believe in God and have 
a religion, they do not practice it. As Roem6 mentioned 
that prostitution in the city is really exist. Some of them 
may used illegal street taxy in night time, which called 
‘dark taxy’. They use this kind of service to approach 
client and as well as to escape easyly from city police if 
any incidental patrol.

Despite living in a society with strong religious 
norm, this cannot prohibit them to be FSWs, in which 
they have lack of understanding of their religios and 
social norm. They have personal justification, with the 
reasons of poverty and feeling displaced from their 
family and relatives. As the study found, that most 

of them are widow, in which they are responsible for 
economic burden of their family and their children.  
With low level of education and lack of skills, its is 
difficult to find proper job for them, then a prostitution is 
an easy way that they see to earn money. This study also 
similar to Destriani and Harnani7 research in Pekanbaru, 
other city in Indonesia, which explained that most of 
floating FSWs were women who were failure in their 
marriage and have low level of education. Rokhmah8 
also mentioned that sexual transaction is an alternative 
way of women to survive in urban area. Women with 
low level education and limited job vacancy, may see 
protitution is an open opportunity, which also relatively 
give satisfactory income for survive. 

Knowledge and understanding of FSWS in Padang 
are very weak, despite all of them know HIV/AIDS 
threat.  They never do check up voluntarily, and some 
of them did a test is only relied on HIV/AIDS outreach 
program from Commission of HIV/AIDS Prevention of 
Padang Municipality. Lack of understanding of HIV/
AIDS, in which they believe that the clients are perfectly 
healthy if they do not see any signs of any diseases, is 
also seen by their way in serving their client. Among 
all of participants, only 12,9% of them use condom 
consistently, and more than a quarter (29.5%) never 
use it.  More over, floating FSWs has low bargaining 
position to their client due to economic dependant on the 
sexual transaction. For them, loss of client means loss 
of income. As a result, they cannot force or persuade 
the clients to have protected sex, which lead to risk of 
HIV transmission. Similar study by Januraga9 in Bali, 
that FSWs also compete economically with their peers, 
which likely to accept unprotected sex from their clients 
to win the competition and get a customer. The sex 
workres may know their vulnerability to HIV/AIDS 
but they cannot ask the clients to use condom due to 
fear of client rejection and anger.11 It means that safe 
and protected sex in prostitution is not only influenced 
by FSWs knowledge on risk of the diseases but alo by 
economic and gender relation issues.10 Health promotion 
through comprehensive primary health care should be 
done to address this problem.12

CONCLUSION

This study examined that the society with strong 
religious and social values may not free from prostitution 
practice, when other social factors, such as poverty and 
lack of social support make women more vulnerable. 
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Women who become FSWs too dependent economically 
on their prostitution practice likely to accept unprotected 
sex, which become a potential of HIV transmission. 
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ABSTRACT  

This study aimed to determine the effect of training on efforts to reduce maternal mortality risk to behavior 
of community-based Safe Motherhood Promoters (SMPs) in Jeneponto District, using “Pretest-Posttest with 
control Group Design”. Data collected through observation and interview to 46 respondents. Data were 
analyzed by Mann Whitney-U, Wilcoxon, McNemar  and Spearman correlation test. The results were: 1) 
There was no difference in knowledge, attitude and skill between Safe Motherhood Promoters (SMPs) 
group and control group before the training, 2) There was a difference in knowledge, attitude, and skill 
between SMPs group and control group after the training, 3) There was difference in knowledge, attitude, 
and skill of SMPs group between before and after the training, 4) There was no difference in control group 
knowledge, attitude, and skill between before and after training. It could be concluded that there is an effect 
of training on reducing maternal mortality risk to knowledge, attitude, and skill of community based SMPs.
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INTRODUCTION 

Maternal Mortality is one of the major global health 
problems, and generally occurs mainly in developing 
countries. The global agreement called the Millennium 
Development Goal (MDGs) in particular the fifth 
objective aims to reduce three-quarters of Maternal 
Mortality Rate (MMR) by 2015 - on the basic of 1990(1). 
Several countries have successfully achieved MMR 
targets, and some other countries, including Indonesia, 
despite the decline, the MDGs 2015 target is not 
reached(2).

Indonesian Demographic and Health Surveys 
(IDHS) in 2012 showed a very poor result of maternal 
mortality rate increased from 228 / 100.000 live birth in 
2007 reached 359 per 100 thousand live births. In South 

Sulawesi, in 2012 there was an increasing in MMR 
comparing to the previous three years with the number 
of maternal deaths of 160 people or 110.26 per 100,000 
live births. In2013 again a sharp decline with the number 
of deaths 115 people or 78.38 per 100,000 live births. 
It consist of maternal death 15.65%, maternal deaths 
51.30% postpartum maternal mortality 33.04%(3,4). In 
Jeneponto district increased from 2011 to three peoples 
(46 per 100,000 live births) to 11 people (170 per 100,000 
live births) in 2012. Then there was a decrease in 2013 
by 5 people (82 per 100,000 live births), and increased 
in 2014 (13 people of maternal death), while in 2015 = 
8 people death(5).

A substantial increase in MMR out of estimates, quite 
a lot of interventions implemented by the Indonesian 
government. However, it did not produce maximum 
results as an ideal condition if the community trained to 
be “Safe Motherhood Promoters (SMPs)”. In an effort 
to reduce the risk of maternal death with the aim, the 
community can affect mothers and families about risk 
factors of maternal mortality, services during pregnancy, 
safe pregnancy and childbirth planning, and postnatal 
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care, to reduce maternal mortality.

MATERIALS AND METHOD

This research used “Pretest-Posttest with Control Group Design”. The intervention was training by using role-
play and counseling skills, as well as reference aids, training manuals, and reporting logging forms(6,7). Data collection 
used observation, and interview using questionnaire. The respondents are 46 people of Bululoe PHC. Methods of 
data analysis using Mann Whitney test and Spearman correlation test.

FINDINGS

This research conducted in the working area of Bululoe PHC Jeneponto district. Based on the results of data 
analysis, obtained information as follows:

Table 1. Characteristics of Respondents

No Characteristics
Sample Groups Total 

Experiments Control

n=23 100% n=23 100% N=46 100%

1 The Origin of the Village

Jombe 5 10.9 5 10.9 10 21.7

Tanjonga 6 13.0 6 13.0 12 26.1

Mangepong 6 13.0 6 13.0 12 26.1

Bululoe 6 13.0 6 13.0 12 26.1

2 Age (Year)

20-30 8 34.8 8 34.8 16 34.8

31-40 10 43.5 10 43.5 20 43.5

41-50 5 21.7 5 21.7 10 21.7

3 Education

Elementary School 1 4.3 1 4.3 2 4.3

Junior High School 8 34.8 8 34.8 16 34.8

Senior High School 6 26.2 6 26.2 12 26.2

Diploma II 1 4.3 1 4.3 2 4.3

Diploma III 4 17.4 4 17.4 8 17.4

College 3 13.0 3 13.0 6 13.0

4 Work

Housewife 16 69.7 16 69.7 32 69.7

Farmers 1 4.3 1 4.3 2 4.3

Internships 2 8.7 2 8.7 4 8.7

Honorary 3 13.0 3 13.0 6 13.0

Enterpreneur 1 4.3 1 4.3 2 4.3
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Table 2. Knowledge,  Actitude and Skill before Provision of Training

No Variable
(Pre-Test)

Groups
Total 

p valueExperiments Control

n=23 100% n=23 100% N=46 100%

1 Knowledge

Less 16 69.6 18 78.3 34 73.9 0.507

Enough 7 30.4 5 21.7 12 26.1

2 Actitude

Negative 8 34.8 10 43.5 18 39.1 0.550

Positive 15 65.2 13 56.5 28 60.9

3 Skill

Not-Good 21 91.3 22 95.7 43 93.5 0.555

Good 2 8.7 1 4.3 3 6.5

Mann Whitney-U

Table 3. Knowledge, Actitude and Skill after Provision of Training 

No 
Variable
(Pre Test)

Sample Groups
Total 

p value
Experiments Control

n=23 100% n=23 100% N=46 100%

1 Knowledge

Less 0 0 17 73.9 17 37.0 0.000

Enough 23 100 6 26.1 29 63.0

2 Actitude

Negative 0 0 13 56.5 13 28.3 0.000

Positive 23 100 10 43.5 33 71.7

3 Skill

Not Good 0 0 23 100 23 50.0 0.000

Good 23 100 0 0 23 50.0

Mann Whitney
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Table 4. Effect of Training on Changes in Knowledge, Actitude and Skills

No
Variable

Sample Groups

p valueExperiments Experiments

Mean Median Min-Max Mean Median Min-Max

1 Knowledge 16.3 18 3-21 1 1 (-10)-15 0.000

2 Actitude 43.5 42 5-75 -4.2 -3 (-28)-29 0.000

3 Skill 7.8 8 3-10 0.17 0.0 (-3)-3 0.000

Spearman Correlation

DISCUSSION

Knowledge

The majority of people had less knowledge before 
the intervention given in the group of SMPs (69.6%) 
and the control group (78.3%). There were 30.4% SMPs 
and 21.7% controls have sufficient knowledge, because 
there are those who go to junior high school, senior high 
school and college.

There was no difference of knowledge between 
SMPs group and control group before giving training. 
After giving intervention, 100% SMPs had enough 
knowledge, and control group only 26.1%. The 
knowledge according to Azwar could them aware, know, 
understand, willing and able to conduct a suggestion that 
there is a relationship with health(8,9).

There was difference of knowledge between 
SMPs group and control group after giving training 
intervention. This stated training transfer knowledge, 
skills, behavior, and attitude in working on a specific 
ability(10,11).

The results of this study is available with August’s 
research (2016) that community-based interventions that 
employ public health workers as teachers in delivering 
Home Based Life Saving Skills programs to pregnant 
women and their families increased their knowledge 
of alarms during pregnancy, labor and postpartum. 
Preparation for childbirth and increased delivery at 
health facilities employing skilled health workers in 
rural communities(12).

There was influence of giving training about effort 
to decrease maternal mortality risk to knowledge change 

of Safe Motherhood Promoters. This is in line with the 
results of research states that increased knowledge and 
attitude of mothers after gave treatment is the result of 
providing health education with audiovisual media(13).

According to WHO that the change in health behavior 
that originated from the provision of information is a 
form of behavior change through education or health 
promotion, using Participation Discussion method, 
which is one good way in order to provide information 
and Health messages(14).

Attitude

The majority of people had positive attitude before 
giving of intervention that is on SMPs group (65.2%) 
and control group (56.5%). The forming factors that 
occur because of the social interaction experienced by 
individual, so that individuals interact to form patterns of 
attitude(9). This also fit to Aghoja, et al. (2010) statement 
that for the realization of the attitude in order to become 
a real action, necessary supporting factors or a condition 
that allows, among others, facilities(15). This study 
reinforced by the theory that states that one’s attitude is 
a very important component in health behavior, which 
then assumed that there is a direct relationship between 
attitudes and behavior of a person(9).

There were 34.8% of SMPs and 43.5% of controls 
with negative attitude. This is due to a lack of knowledge 
about efforts to reduce the risk of maternal death. Other 
factors that influence the formation of attitudes include 
personal experience, culture, others who considered 
important and the mass media.

There was no difference of attitude between 
SMPs group and control group before giving training 
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intervention about effort to decrease maternal mortality 
risk. After giving intervention, 100% SMPs had a 
positive attitude, and the control group was only 43.5%. 
This is because one of the components that make up an 
important attitude is the cognitive component, because a 
good attitude occurs after knowledge is also good.

There was difference of attitude between 
SMPs group and control group after giving training 
intervention about effort to decrease maternal mortality 
risk. Referring to the statement attitude cannot separated 
from the socialization of the family, school or outside 
school education and knowledge in the community. The 
role of education cannot ignored, because education 
done almost for life, either through formal or informal 
education(16).

There was influence of giving training about effort 
to decrease maternal mortality risk to change attitude of 
SMPs. This fit to the results of Okour et al. (2012) on the 
effect of education on the attitude of pregnant women. 
She stated that the increase of respondent information 
has an impact on the improvement of knowledge, where 
after they understand it they will evaluate their behavior 
when they feel inappropriate behavior then they will 
choose better behavior to improve their attitude(17).

Skill

Skill is the result of repetitive exercise, which can 
called an increasing or progressive change by the person 
who studies the skill as result of a particular activity(18,19). 

In this study, the skill assessment done directly in the 
simulation. The majority of the community had bad 
skills before giving intervention in SPMs group (91.3%) 
and control group (95.7%). Behavior change or adopting 
new behaviors follows the stages of change: knowledge, 
attitude, practice(20).

There were 8.7% of SMPs and 4.3% controls 
with good skill. This is due to good knowledge and 
positive attitude toward reducing the risk of maternal 
death. The results fit to the theory of Green (2000), 
that the knowledge possessed by a person is one of the 
predisposing factors to facilitate a person to behave and 
behave specifically(9). 

There was no difference of skill between SMPs group 
and control group before giving training intervention 
about effort to decrease maternal mortality risk. This 
aspect, according to Notoatmodjo (2007) if it requires 

an institutional or sustainable behavior then treated the 
positive knowledge and belief/attitude about what will 
done.

After giving 100% intervention, SMPs have good 
skill, and control group 0%. This result fit to the Green 
theory(9). He stated a change in a person’s behavior 
influenced by predisposing factors that facilitated a 
person or society behave. In this case, the mother’s 
knowledge about efforts to reduce the risk of maternal 
death. Reinforcing factors are factors that strengthen and 
support a person or society behaves (in this case is the 
support provided by the husband, family, community 
and health workers).

There was a difference of skill between SMPs group 
and control group after giving training intervention 
about effort to decrease maternal mortality risk. This 
is in line with the research of Rifkin (1987) states that 
a community-based antenatal education program can 
increase women’s chances of adopting health-beneficial 
behavior in the post-natal period(21).

This study supports the theory of Thaddeus, Maine 
(1994) that the health behavior of a person or society 
determined through the intention of the person towards 
the object of health, the presence or absence of support 
from the surrounding community. Whether or not 
information about health, freedom from individuals to 
take decisions or actions and situations that enable him 
to behave or not behave(22).

There was influence of giving training about effort 
to decrease maternal mortality risk to change of skill of 
SMPs. This is in line with Lankester (2000) that training 
improves knowledge, and knowledge plays an important 
role in the determination of attitudes and behaviors(23,24,25). 
In line with the results of research which informs that 
skills improvement after training in intervention groups 
is higher than In the control group(26,27,28,29,30).

CONCLUSION

The results of this study expect to improve the 
health condition of mothers. The results of community 
empowerment in the form of Safe Motherhood Promoters 
(SMPs) can be a meaningful investment and sustainable. 
It is a local resident and is less likely to move or stop 
being SMPs Groups of mothers, husbands, families 
and communities generally become easier in accessing 
messages of the mother’s health aspects through Safe 
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Motherhood Promoters (SMPs), while the number of 
health workers in the village is still relatively limited.
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ABSTRACT

Objective: detect the preoperative surgical complications in posterior fossa Medulloblastoma in children

Method: A prospective study was conducted from 2003 to 2012 on 35 patients with histopathologically 
verified Medulloblastoma. Their ages ranged from 3 – 16 years in both sexes, the gender difference found 
to some extent. 

Results: the most common intraoperative complication was hemodynamic instability which seen in 4 
patients (11.4%), and haemorrhage (subdural hematoma) which seen in 2 patients (5.7%). The most common 
postoperative complication was cerebellar dysfunction which seen in 6 patients (17.1%) and cerebellar 
mutism which seen in 4 patients (11.4%). Surgical mortality was 11.4%. The causes of death distributed 
between air embolism, brain stem injury and meningitis. 

Conclusion: proper and gentle anaesthesia techniques, well trained surgical team, total removal and 
achievement of proper postoperative care would decrease the morbidity and mortality.
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INTRODUCTION 

Medulloblastoma (MB) is the most common 
malignant brain tumour in children. While there are 
emerging biologic data that help predict prognosis, 
there are still conflicting conclusions about the effect 
of many basic clinical factors, such as gender, on the 
outcome (1). The tumour is almost invariably solid is 
usually reddishly friable often has a pseudo-capsule. 
Some tumours are vascular others necrotic. In 15% of 
cases, there is evidence of recent or old haemorrhage in 
the tumour (2-4).

Clinicopathologic and biologic studies 
have increasingly supported the hypothesis that 
Medulloblastoma is a heterogeneous disease with 
diverse phenotypes and contrasting therapeutic 
outcomes. Perioperative surgical complications mean 
all complications that occur intraoperatively and 

postoperatively which result from anaesthesia technique, 
patient position, surgical technique and postoperative 
care (5). 

Endocranial hypertension & the cerebellar 
syndrome were the predominant clinical findings in 
Medulloblastoma (6). Presenting symptoms may be 
different according to the age of the patient. Older 
children who can express their symptoms complain of 
headaches that tend to occur in the early morning & 
become more frequent & awake them from sleep; an 
initial headache are usually frontal, but later they are 
suboccipital, perhaps because of tonsillar herniation. 
Vomiting is frequent because of increased intracranial 
pressure (ICP), but also because of direct pressure on 
the medullary emetic centre, and it is often projectile (2).

Intraoperative complications include air embolism, 
hemodynamic instability, skull perforation with fracture, 
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spinal cord injury, subdural hematoma, and extradural 
hematoma (7). While postoperative complications include 
persistent unresponsiveness, hematoma, cranial nerve 
deficits and long tract signs (hemiparesis), cerebellar 
dysfunction, CSF leak or pseudomeningocele, cerebellar 
mutism, tension pneumocephalus, infections, seizure, 
dural sinus infection and thrombosis, and cervical spine 
deformity following upper cervical laminectomy (8-11).

Overall survival rates after a combination of 
surgical resection and radiation therapy range from 
50-60% at five years and 33-53% at ten years (12). Total 
surgical mortality of children treated for posterior fossa 
Medulloblastoma was 13% (12). The recurrence rate was 
21% of patients with medulloblastoma after four years 
of follow up. Chemotherapy seemed to contribute to a 
lower recurrence rate (13).

In the current work, we aimed to detect the 
preoperative surgical complications in posterior fossa 
Medulloblastoma in children and to measure the 
frequency the perioperative surgical complications 
in posterior fossa Medulloblastoma in children and to 
correlate the complications with some factors like the 
extent of a tumour and patient positioning of the patients 
during surgery.

Patients and method

A prospective study conducted at the Neurosurgical 
Hospital in Baghdad from 2003 to 2012, written informed 
written consent obtained from all the participants in the 
study, and the study and all its procedure were done by 
the Helsinki Declaration of 1975, as revised in 2000. 
The study was approved by Neurosurgical Hospital in 
Baghdad.

It conducted on 35 patients with histopathologically 
proven to have Medulloblastoma. The patients had 
different ages, ranging from 3-16 years of both sexes 
and different geographical regions of Iraq. Clinical 
data collected; chief complaint and its duration, other 
symptoms were found including a headache, nausea, 
vomiting, unsteadiness of gait, and visual impairment, 
double vision, squint, and gaze abnormality, difficulty in 
swallowing, disturbed consciousness, and lethargy. The 
signs found including papilledema, nystagmus, visual 
acuity, cranial nerves palsy or paresis, cerebellar signs 
including ataxia, dysmetria, and signs of meningeal 
irritation. Signs and symptoms were analysed before 
the shunt operation and after it and after the tumour 

resection.

We classified the location of a tumour into midline, 
midline/cerebellar hemisphere or cerebellar hemisphere 
locations. The density of a tumour either isodense 
or hyperdense or mixed densities. Cystic changes or 
necrosis, calcification, the presence of ventriculomegaly 
either mild dilatation, moderate or markedly dilated 
ventricle, and the degree of enhancement on contrast 
C.T scan either homogeneously enhanced tumour, 
irregularly enhanced, or faint enhancement. The size of 
the tumour estimated from C.T scans with contrast.

All patients received dexamethasone in a dose of 
4 – 8 mg three to four times daily, which was tapered 
postoperatively. Antibiotic therapy started with induction 
of anaesthesia third-generation cephalosporin, ampiclox 
and gentamycin according to the availability of the item. 
An anticonvulsant used only for few patients having 
convulsion presentation. 

The initial surgery was V.P shunt or direct post. 
Fossa craniectomy with external drainage or just burr 
hole ventricular tap. Post. Fossa surgery was done 
under general anaesthesia in all patients, usually in 
sitting position (28 patients, 80%) and in the prone 
position (7 patients, 20%) with Mayfield or Sugita head 
holder. The tumours were approached either by vermian 
incision with diathermy and suction in case of midline 
or midlinehemispheric lesions or cerebellar cortical 
incision in hemispheric tumours. Tumour resection was 
usually done by suction and cautery or to less extent 
by biopsy forceps (piecemeal). The extent of tumour 
resection always based on the surgeon estimate.

Brain stem violation indicated by bradycardia 
encountered during the operation, and air embolism 
detected by resistant hypotension, precordial Doppler 
used. All patients admitted to the intensive care unit after 
operation for variable periods.

The postoperative C.T scan done for 21 patients 
for follow up purposes and because of deterioration 
in the level of consciousness or persistent CSF leak. 
Patients followed up for variable periods till they were 
discharged, died or returned because of late deterioration 
and some of them followed for six months. Surgical 
mortality was defined as death within the postoperative 
period (one month) including the period while the 
patient was in the hospital. Follow up of survival was 
difficult after they were discharged from the hospitals, 
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although some patients came back due to deterioration 
or symptoms of recurrence.

RESULTS

In this study, it found that the age of the patients 
ranged from 3-16 years. The peak incidence of the tumour 
was between 5-11 years of age. Regarding the gender, 
there were 16 female and 19 males; Shunt operation 
was conducted before tumour resection in thirty-two 
patients with Medulloblastoma. All patients showed 
improvement in their clinical condition following shunt 
operation except three patients who were not improved 
postoperatively. Malfunction of the shunt reported in 
five patients. Shunt infection also reported in 4 patients. 
All the five patients who developed malfunction were 
treated successfully by shunt revision. The four patients 
who developed shunt infection treated by shunt removal 
as illustrated in table 1.

Table 1: Site of shunt application, CSF pressure 
and complications

Shunt Number of patients 

Site
Post parietal 23

Frontal 9

CSF pressure

Severe 27

Moderate 4

Mild 1

Complications
Malfunction 5

Infection 4

Tumour resection and tumour features are illustrated 
in table 2. Generally, the vascularity of a tumour 
in Medulloblastoma was high. The intraventricular 
extension reported in 30 patients (85.7%). Brain stem 
was violation reported in 18 patients (51.4%). 

Table 2: Extents of tumour removal done for the 
patients enrolled in the study

Tumour removal Number of patients (%)

Total 17 (48.5%)

Subtotal 15 (42.8%)

Partial 3 (8.5%)

Intraoperative and postoperative complications are 
illustrated in tables 3 to 5.

Table 3: Intraoperative surgical complications 
seen in patients enrolled in the study

Intraoperative complications Patients Number 
(%)

Air embolism 1 (2.8%)

Hemodynamic instability (bradycardia, 
arrhythmia) 4 (11.4%)

Skull perforation with fracture 1 (2.8%)

Extradural hematoma (EDH) 1 (2.8%)

Subdural hematoma (SDH) 2 (5.7%)

Spinal cord injury (contusion) 1 (2.8%)

      Table 4: Postoperative surgical complications 
seen in patients enrolled in the study

Postoperative complications Patients 
Number (%)

Persistent unresponsiveness 2 (5.7%)

Hematoma 1 (2.8 %)

Cerebellar dysfunction 6 (17.1%)

Cranial nerves deficit 2 (5.7%)

Long tract signs (hemiparesis) 1 (2.8 %)

CSF leak 1 (2.8 %)

Pseudomeningocele 2 (5.7%)

Cerebellar mutism 4 (11.4%)

The absence of a gag reflex 2 (5.7%)

Tension pneumocephalus 1 (2.8 %)

Infection 
Wound infection 1 (2.8 %)

Meningitis 2 (5.7%)

Seizure 1 (2.8 %)

Table 5: Postoperative surgical complications 
according to the time of occurrences 

Immediate (< 6 hr) Early (< 72 hr) Late (> 72 
hr)

Persistent 
unresponsiveness
Hematoma

Cerebellar dysfunction
CSF leak
Cranial nerves deficit
The absence of a gag 
reflex
Tension 
pneumocephalus
Pseudomeningocele
Cerebellar mutism
Long tract signs 
(hemiparesis)

Wound 
infection
Meningitis
Seizure

Surgical mortality illustrated in table 6. 
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Table 6: Surgical mortality among the patients 
enrolled in the study

Number of the 
patient (%)

Age 
(yr) Cause of death

1 (2.8%) 4 Air embolism

1 (2.8%) 9 The absence of a gag reflex

1 (2.8%) 5 Unknown (postoperative 
mutism)

1 (2.8%) 4 Post meningitis 

DISCUSSION

Medulloblastoma represents one of the main bulk 
of the posterior fossa tumour in children. As agreed 
in the literature, Medulloblastoma exhibited a peak of 
incidence between 5-10 years (4).

Because of its availability and easier application in 
children, C.T scan was the main diagnostic tool used in 
this study. It confirmed the universally accepted midline 
location of Medulloblastoma in 93.3% of cases. It was 
evident radiologically that Medulloblastoma was solid 
lesion (2, 14).

Obstructive hydrocephalus demonstrated in all 
patients with Medulloblastoma which was significantly 
higher than Karoly et al. (15) report which showed 
hydrocephalus in 80-90% of posterior fossa tumours. 
As assessed by C.T, hydrocephalus was more severe in 
patients with Medulloblastoma, because these tumours 
showed a high percentage of midline location and solid 
lesion causing mechanical obstruction of the fourth 
ventricle outflow. MRI studies in Medulloblastoma, as 
Larry et al. (16) considered, showed hypointense lesion 
on T1 W. image and hyperintense lesion on T2 W image.

CSF pressure during the taping of the ventricle, was 
high in the majority of patients underwent shunt operation 
(67.1%) indicating the severity of hydrocephalus 
and late presentation of children. The risk of upward 
transtentorial herniation and the potential dissemination 
of malignant tumour cells through the shunt proved in 
the literature, were not reported in this study. 

Malfunctions & infections were the main 
disadvantages reported in 15.3% & 14% of patients 
underwent shunt operations respectively. A nearby result 
was shown by Griwan et al. (17) who observed shunt 

block & / or infection in 32.8% of patients.     

Total removal achieved in 54.2% of patients & the 
most important parameter that affects the extent of tumour 
removal was brain stem violation during the surgeon’s 
attempt to remove a tumour from the fourth ventricle 
floor. These preoperative warning signs occurred in 10% 
of cases. Furthermore, the high vascularity of a tumour 
in Medulloblastoma was also adversely affecting the 
extent of tumour resection. It was strongly evident that 
total gross removal of a tumour in medulloblastoma will 
improve prognosis intimately (15). 

Postoperative check CT scan was performed for 
21 patients, evaluating the extent of tumour removal & 
searching for postoperative complications. Postoperative 
CT scan, in agreement with Morreal et al. (18) in which 
CT scene was more reliable than the surgeon’s estimate 
of the extent of tumour removal during surgery. Among 
ten patients presumed by the surgeon to get total 
removal, only two patients showed a residual tumour on 
postoperative check CT scan, & among seven patients 
judged to sub-totally removed, surprising one patient 
showed no residual tumour ( small rim of tumour tissue 
could not be visible on CT scan). So generally, CT scan 
confirmed surgeon’s estimation of tumour removal in 
83% of cases. Karoly et al. (15) reported 79% confirmation 
between the surgeon’s judgment of tumour removal & 
CT scan finding.

The commonest postoperative complication 
reported in this study, as well as in the literature, was 
cerebellar dysfunction 6 (17.1%). Pseudemeningocele 
was directly related to the presence of hydrocephalus 
postoperatively.  It developed in 2 (5.7%) of patients. 
These patients either not had shunt operation or had 
malfunctioning shunt. Karoly et al. (15) reported a 7.1% 
incidence of pseudomeningocele in medulloblastoma 
patients postoperatively. 

Cerebellar mutism was a described complication 
of posterior fossa surgery, characterised by transient 
mutism after a brief interval of few days of relatively 
normal speech postoperatively, which recovered 
completely in 1-4 months, frequently associated with 
other neurological manifestations such as long tract signs  
& neurobehavioral abnormalities. The pathophysiology 
of this syndrome remains unknown, but is usually seen 
in big vermian tumour & may be related to the dissection 
in the region of dentate nucleus. The incidence in the 
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literature was 16% for patients with medulloblastoma. 
In this study, cerebellar mutism encountered in 11.4% of 
patients with medulloblastoma. Midline tumour location, 
brain stem violation & the use of vermian incision to 
approach the tumour reported in all children developed 
this syndrome. 

Postoperative meningitis developed in two patients 
(5.7%).  It carried a bad prognosis. One of these patients 
did not respond to treatment & died. The absence of gag 
reflex documented in 5.7% of patients. Most of  These 
patients had brainstem violation by the tumour. In spite 
of patients’ recovery in most of these cases, is considered 
a serious complication as it was the leading cause 
of death in one patient. Postoperatively, hemiparesis 
occurred in 2.8 % of patients. Also, such a patient had 
brain stem invasion & showed variable improvement 
after physiotherapy.

Mortality rate was (11.4%). Helseth et al.(12) showed 
a higher mortality rate of children with Medulloblastoma 
(13%). Lack of antibiotics & inappropriate management 
of external drain rendered meningitis, the main cause of 
death in Medulloblastoma. 

CONCLUSIONS

The peak incidence of Medulloblastoma was 
between 5-10 years with gender difference to some 
extent. Gross total removal of the tumour should be 
the goal standard of a neurosurgeon, but every effort 
should be given to avoid brain stem injury. The more 
solid malignant, midline, vascular and brain stem 
violated tumours associated with more perioperative 
complications. The most common intraoperative 
surgical complications are hemodynamic instability, and 
haemorrhage (SDH) and the most common postoperative 
complication are cerebellar dysfunctions and cerebellar 
mutism. Cerebellar mutism associated with midline 
Medulloblastoma especially tumours with brain stem 
invasion. Brain stem violation was the main factor that 
affects the outcome.
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ABSTRACT

Silver nanoparticles (AgNPs) have gained giant pastime of nanoscience due to the fact of its wide 
thoroughness over biomedical applications. Current research labor has been discontinued in imitation of 
look at anticancer endeavor concerning visible SNPs in opposition to ethnic most cancers cell lines. The 
photosynthesis of SNPs was done the usage of cloud extracts out of Salacia Chinensis (SC) as much a 
green supply in imitation of limit silver nitrate in imitation of nanoparticles. Nanoparticles are instituted 
above about quite a number techniques, particularly UV spectroscopy, infrared spectroscopy because of 
Fourier transform, X-ray diffraction, and scanning electron microscopy. The ultraviolet-visible spectrum 
regarding the made nanoparticles indicates the maximum peak at 420 nm. The results regarding infrared 
spectroscopy from Fourier exhibit the arrival regarding alcohols, fragrant compounds, or amines as point 
out the appearance or stabilization on proteins together with nanoparticles. The analysis on the energetic 
electron microscope suggests as the spherical silver nanoparticles are spherical along sizes ranging beside 
11 according to 27 nm depending over the pH conditions. The effects on X-ray alteration analysis exhibit 
the emergence concerning silver nanoparticles then theirs lucid nature. The outcomes on it lesson furnish 
experimental evidence so SC-mixed SNPs be able object as like an anticancer agent and are promising to 
overcome the boundaries concerning traditional cancer chemotherapy.

Keywords: Silver nanoparticles; Chemical synthesis; anticancer activity; biocompatibility; Nanotechnology
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INTRODUCTION

Nanotechnology is a more promising location because 
of generating instant capabilities within biotechnology 
and nanoscience1. Silver nanoparticles (AgNPs) are 
turning into more and more frequent so antibiotic 
retailers of textiles, bandages, scientific units or family 
appliances, such as refrigerators or brimming machines 
2. Among the deep nanoscale products, the close well-

known nanoparticle merchandise is nanosilver. AgNPs 
hold been old because antimicrobials, antioxidants, 
antioxidants, then anti-inflammatory consequences 3. 
Nanotechnology is an altogether pregnant field because of 
generating new sorts over nanomaterials for biomedical 
functions 4. Cancer is certain over a range regarding 
lethal then various problems along extraordinary organic 
characteristics induced by means of a sequence about 
mutations as are thoroughly elect within the predominant 
jowl then tumour genes. It is defined as the increase 
concerning cells and odd tissues to that amount are 
subdivided asleep yet have the potential after infiltrate 
or wreck the body’s herbal tissues. Cancer suggests a 
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greater mortality quantity than coronary bravery ailment 
and strokes 5. Global demographic yet epidemiological 
shifts continue in imitation of factor to the growing 
encumbrance of most cancers over the coming a 
long time 6. The affected person left characteristic 
functionally then psychologically last ensuing among 
social isolation. In chemotherapy because of cancer, 
multidrug arrest (MDR) has grown to be an important 
threat in imitation of people fitness outweigh through 
negatively affecting the success dimension about 
treatment. MDR is resisting according to out of danger 
chemotherapy drugs, as much well as much cross-
resistance in conformity with anticancer capsules to 
that amount hold specific structures then mechanisms 7. 
Because concerning the complicated arrest mechanisms 
concerning cancer, boundaries on biological recreation 
then toxicity regarding MDR cogitation agents, modern-
day chemotherapy marketers failed to associate the 
ideal requirements because cancer therapy 8. Thus, 
to overcome it problem yet fight including near life-
threatening illnesses as put down momentous deaths 
round the world, at that place is a pressing necessity after 
boost a new and non-invasive therapeutic method after 
deal with debilitating cancer patients 9. 

Nanoscale cancer is certain of the branches of 
advanced biotechnology then has a solution function 
between most cancers administration together with 
advanced standards yet drug methods 10. Recently, 
nanoparticles specifically nanoparticles (SNPs / SNP) 
have been broadly chronic because their drug capabilities 
among most cancers treatment due to the fact regarding 
their special physical, physical or chemical properties, 
easement concerning installation, characterization and 
floor modification of the nanoscale 11. Moreover, silver 
has won a full-size deal about interest between the 
scientific disciplines because of a vast length over houses 
certain namely antifungal, antibacterial, antimicrobial, 
and antiviral 12. 

Nanoparticles are constructed using various methods 
such as much chemical method, fervent decomposition, 
the electrochemical method, microwave irradiation, laser 
etching 13. Although the chemical method is the easiest 
path in accordance with synthesize silver nanoparticles 
that is known in conformity with outturn an extensive 
range regarding dangerous by-products then in the 
end administration to environmental incompatibility 
14. These defects of the chemical method, name for an 
instant and environmentally pleasant path according to 
synthesize nanoparticles 15.

Fig. 1: Schematic representation of green synthesis, characterization, and biocompatibility of SC mediated biosynthesis of SNP 
and their potential anticancer activity 11.
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Ag-NPs gained an industrial preference mostly used 
in surgical instruments, contraceptives, wear wounds, 
and orthopedic prostheses 16. On the other hand, silver 
has been used as a potent antimicrobial agent for many 
years. The surface plasmon resonance and antibacterial 
activity of Ag-NPs were superior to other organic or 
inorganic chromosomes17. Many researchers reported 
that Ag-NPs were synthesized by different techniques 
for potential applications as biological parameters 
for single molecule detection, bactericidal action 18. 
Cytoprotection of HIV-1 infected cells and sense of 
hazardous substances19. After interaction with bacteria, 
AG-NPs synthesize the envelope protein precursors, the 
plasma membrane by its nature and reduce the levels 
of adenosine intracellular (ATP) that led to cell death 
(bactericidal action) 20.

The stability of nanoparticles is usually discussed 
in terms of two general categories of static, static and 
static stabilization. Electrical stability is achieved by 
the coordination of anionic species, such as halides, 
carboxylates or polysaccharides, into metal particles. 
This results in the formation of a double electric layer 
(in fact, a diffuse electrical layer), which causes the 
Colombian antagonism between the nanoparticles. 
Static stability is achieved by the presence of large-scale 
organic materials, which often hinder nanoparticles 
from spreading due to their mass. Polymers and large 
cations such as alkylammonium are examples of static 
stabilizers. The choice of the installer also allows for the 
determination of melting of nanoparticles 21.

MATERIAL AND METHOD 

In recent years, the bio-synthesis of metallic 
nanoparticles, especially nanoparticles of silver 
and gold, using plant extracts as nano plants, has 
become an important subject of research in the field 
of nanotechnology22. In general, the biomechanical 
reduction mechanism for mineral nanoparticles in plants 
and plant extracts includes three major phases. The 
activation stage in which the reduction of the metal ions 
and the nucleus of the reduced metal atoms. Plants have 
many cellular structures and physiological processes to 
combat metal toxicity and maintain balance. It also has 
dynamic solutions for detoxification of minerals, and 
scientists are now turning to plant therapy 23.

Chemical Synthesis

Among the cutting-edge methods, chemical 

administration is most usually used according to 
synthesize nanoparticles among solutions. The 
technique consists of limiting chemical substances after 
inorganic yet natural discount dealers. In aqueous then 
non-aquatic solutions, Ag1 silver ions are reduced with 
the aid of a variety of elements certain as like sodium 
citrate, ascorbic acid, tulynate, polyol process, dimethyl, 
polyethylene glycol polymers, etc. These interactions 
propulsion according to steel forming silver, who is 
accompanied through a conglomerate of oligometric 
companies and ultimately, silver colloid metal particles 
are obtained. In rule according to avoid aggregation, 
protection marketers are chronic in the course of the 
preparation of nanoparticles in conformity with provide 
stability or protection. Micro-decomposition approach 
is every other chemical technique aged after synthesize 
nanoparticles including equal and controllable sizes. 
This instruction method includes silver nanoparticles 
between twin’s phases: humor precursors and the 
decreased viceregent 24. Interactions within this couple 
phases (mineral precursors or the decreased agent) are 
affected by means of theirs surface yet the strong transit 
up to expectation occurs in them. On the façade, stable 
metal companies are formed because theirs surface is 
coated with established particles. The hazards on that 
technique are massive amounts over organic and floor 
solvents used yet which have to lie eliminated beyond 
the last sample. An essential potential is the non-
appearance on quantity when colloidal nanoparticles are 
organized into a waterless medium then nanoparticles 
are definitely dispersed among an organic solvent in 
imitation of a moist polymer substrate.

Fig. 2: Spherical silver nanoparticles with different sizes in 

solution 24.

RESULT AND DISCUSSION  

Ultra violet-visible analysis 

The biosynthesis of silver nanoparticles was 
monitored using a GENESYS 10S (Thermo Fisher 
Scientific, UK) UV spectrometer at the wavelength of 
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200 to 800 nm at different times of installation (1, 12, 24 and 48 hours). The survey was repeated using silver 
nanoparticles mounted on different pH (4, 7, 9, 11) and nanoparticles composed at different leaf concentrations (1 L, 
2, 3, 4 ml). Distilled water was used in an empty image.

Fig. 3: The ultraviolet-visible spectra of silver nanoparticles (AgNPs). The absorption spectra of AgNPs exhibited a strong broad 
peak at 420 nm, and observation of this band was attributed to surface plasmon resonance of the particles 10.

Fourier transform infrared analysis 

The FTIR analysis was performed to determine 
the various functional groups in the biochemistry 
responsible for the bio-reduction of Ag + ions and the 
coverage/fixation of nanoparticles. The analysis was 
done using the NIOLET iS5 FTIR spectrometer. About 
20 ml of a leaf extract of C. and 20 ml of nanoparticles 
were synthesized at room temperature. The dried powder 
samples of the leaf extract and the silver nanoparticles 
were analyzed in a range of 400 to 4000 cm -1 at 4 cm 
-1.

Surface Morphology of the Nanocomposite Films

Surface morphology of optimized CSN films 
(Figure 5) was examined with a scanning electron 
microscopy (SEM) at 50 μm, 20 μm, 5 μm, and 2 μm. 
According to SEM, the dispersion of nanoparticles in 
chitosan resulted in nanotubes homogeneous, revealing 
that chitosan acts as an effective stabilizer and promotes 
the regular dispersion of silver nanoparticles within 
the chitosan matrix. Microscopic images of CSN films 
at 5 μm and 2 μm showed small particles clustered in 
spherical or pseudo-spherical groups.

Fig. 4: SEM micrographs of the CSN film (CS2) at 50μm (A), 20 μm (B), 5 μm (C) and 2 μm (D) resolution 22.
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X-ray diffraction analysis 

The sample was prepared by grinding nanoparticle particles into a fine powder and placed on a sample holder. 
The test was performed using a 40-kV X’PERT-PRO Goniomete with a current of 40 mA with Cu kα radiation. The 
scanning mode used was continuous with the survey range 2 from about 4 degrees to about 90 degrees. The obtained 
images were compared with the Joint Commission on the Library of Powder Buffer Standards (JCPDS) to calculate 
the crystal structure.

Fig. 5: X-ray diffraction pattern of the silver nanoparticles (AgNPs) derived from Ganoderma neo-japonicum mycelial 
extract. The diffractions at 38.28° and 44.38° 2θ can be indexed to the (111) and (200) planes of the face-centered cubic AgNPs, 
respectively 12.

CONCLUSION

In this study, active, stable, and biochemically 
energetic nanoparticles had been evolved using the 
inexperienced chemistry method with the Salasia 
Chinensis coat as an intense bioreactor. The current 
approach over synthesis is greater resource environment 
friendly then leads in conformity with the safer layout 
on nanoparticles then can keep traced of an extensive 
measure about contexts. This inexperienced chemistry 
technique has born in conformity with the technology 
of SNPs together with particle greatness properties 
yet required stability. The biocompatible behavior 
over inexperienced SNPs is synthesized appropriate in 
imitation of the lack over cellular toxicity in opposition 
to human fibroblasts and erythrocytes into the blood. 
The phytochemicals present within the drive into fabric 
now not only result of the wonderful reduction about 
silver nitrate in conformity with the SNPs however 
also employment as like a bank factor building the 
makeup biocompatible according to the nanoparticles. 
The between vitro anti-cancer assay of SNPs confirmed 
a dose-dependent anti-cancer effect in the awareness 
range over 2-78 μg / ml against ethnic cancer cellphone 
lines, hence confirming its intensive anti-cancer activity.
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Background: Noise is defined as an unwanted noise that can cause auditory and non-auditory disorders, 
such as physiological, psychological, and communication conditions. One of possible physiological effects 
of noise exposure is can increased secretion of catecholamines and cortisol, which affects the nervous 
system which then affects the heart rate, and increases blood pressure. According to WHO, hypertension 
is estimated to cause 7.5 million deaths, about 12.8% of all deaths. Hypertension is a health problem with 
a high prevalence of 25.8%, in accordance with Basic Health Research Republic of Indonesia’s 2013 data. 

Objective: The objective in this study to analyze relationship between noise > 85 dB to hypertension.

Methods: The research method used is a combination of quantitative and qualitative methods, with cross 
sectional study design. The sampling technique used in this research is proportionate stratified random 
sampling with inclusion and exclusion criteria. Data processing was done by univariate, bivariate, and 
multivariate analysis with 95% confidence interval. In this experiment also conducted laboratory tests to 
validate and get the biological stress condition data on workers through testing the hormone cortisol by its 
saliva.

Results: There were significant results by statistical testing for independent variables, which are noise, 
working period, age, hereditary factors, physical activity, use of PPE, BMI, and cortisol salivary value to 
hypertension. Meanwhile, for the variable smoking behaviour has p value> 0.05. Noise as the main variable 
has OR 19.067 through multivariate test, after controlled by confounding variables.

Conclusions: Workers exposed to noise are at risk for hypertension. The risk for having hypertension will 
be greater in workers who have worked longer than five years, do no physical activity, do not use PPE, and 
have an abnormal BMI.
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INTRODUCTION 

Noise is defined as an unwanted noise, derived 
from the conduction of vibration of solids, liquids, and 
gases[1]. Noise can come from a variety of sources, which 
are divided into movable and immovable sources. On 
mobile sources, for example is transportation, while non-

moving sources, one of which is industry[2]. Occupational 
noise is classified as an undesirable sound that can cause 
auditory and non-audory disturbance to workers. If 
exposure to high noise and exposure for a long term, 
it can cause hearing loss and non-hearing impairment, 
which is divided into psychological, physiological and 
communication[3]. For the physiological effects that 
may occur from noise exposure are muscle cramps, 
dizziness, nausea, vomiting and increased secretion of 
catecholamines and cortisol, which affects the nervous 
system which then affects the heart rate, and will increase 
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blood pressure[4]. 

According to WHO, hypertension is estimated to 
cause 7.5 million deaths, about 12.8% of all deaths. 
Globally, the overall prevalence of high blood pressure 
in adults aged 25 and over was about 40% in 2008 [5]. For 
Indonesia, hypertension is a health problem with a high 
prevalence of 25.8%, in accordance with Indonesia’s 
Basic Health Research 2013 data. Hypertension in Depok 
City occupies the first position in 2013 in the description 
of the distribution of non-communicable diseases, with 
the number 19275 (53.9%) sufferers[6]. 

There are older researches showing that noise is risky 
for hypertension. Noise is responded by the brain as a 
threat or stress which is then associated with the release 
of stress hormones such as epinephrine, norepinephrine 
and cortisol. Cortisol hormone is a vasoconstrictor, 
where decrease blood flow to the kidneys and stimulates 
the release of renin that stimulates the formation of 
angiotensin I and converted to angiotensin II as a strong 
vasoconstrictor, which stimulate aldosterone secretion 
which functions as sodium and water retention. The 
retention will increase intravascular volume which will 
trigger an increase in blood pressure[2,7]. Stimulation 
noisy through the mechanism of sympathetic nerves 
can lead to higher blood pressure through an increase 
in total peripheral resistance and cardiac output, with 
exposure repeatedly and continuously to accelerate the 
development of changes in vascular structure peripheral 
vessels resulting in increased blood pressure which 
persists until towards the level of hypertension[8]. Another 
opinion expressed by Tomei, noise is a biological 
stressor that can cause sympathetic stimulation in the 
nervous system[9].

METHOD

The study design used in this study is cross-
sectional. Blood pressure measurements were performed 

with the aid of a calibrated digital sphygmomanometer 
brand of A&D UA-651. Anthropometric measurements 
to obtain Body Mass Index (BMI) were performed after 
checking blood pressure. For noise measurement, area 
and personal noise measurements are using Sound Level 
Meter type Quest Technologies production dosimeters 
that have been calibrated with Quest Technologies 
QC-10 / QC-20 quenchers by 2017. Furthermore, for 
the age factor, smoking behavior, physical activity, 
duration of work, and hereditary history were obtained 
through the research questionnaire. As for the cortisol 
hormone levels, the researcher will test the saliva of the 
respondent, and then the results will be analyzed using 
ELISA Kit DRG-SLV4651. Measurement of cortisol 
hormone levels is a biological indicator (biomarker) of 
stress, where stress is also a risk factor for hypertension. 
With inclusion criteria exposed to noise during work 
at Factory X; working for ≥ 3 years at Factory X; has 
no history of hypertension at admission Factory X; 
and willing to be a respondent. While for the research 
exclusion criteria is working for ≥ 3 years at Factory X, 
but not exposed to noise continuously, and workers in 
the administrative area. For the number of samples used 
Lemeshow formula (1990) on a different test of two 
populations and found as many as 58 samples[10].

RESULTS 

Measurement of noise levels using Sound Level 
Meter were made at 85 point measurement areas, 
divided by five units and showed minimum – maximum 
Lequivalent noise level is 65 dB (A) - 97,58 dB (A). For 
the calculation of exposure noise levels per individual 
is performed using the same machine as the noise area, 
but using a different catcher holder and called as Similar 
Exposure Group or SEG. There are 5 SEGs in this 
measurement. This measurement is done for 8 hours, 
without any break to rest (Table 1).

Table 1. Personal Noise Measurement Results at Factory X in 2018

Re Measurement 
Location Time

TLV Leq NRR PPE
PPE Use

NRR Leq effective

(dB) (dB) (dB) (dB) (dB)

I Engineering Department

1
Utility Area
(SEG 1)

21/05/2018
09:34 AM – 
5:34 PM

≤ 85 87.8 25
Only 15 
minutes using 
earmuff*

- 87.8

II QA Department
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1
Chemical 
Laboratories
(SEG 2)

22/05/2018
08:07 AM – 
4:07 PM

≤ 85 81.8 - No - 81.8

III Warehouse Department

1
Warehouse II 
(Forklift Driver)
(SEG 3)

24/05/2018
08:36 AM – 
5:36 PM

≤ 85 78.4 - No - 78.4

IV Production Department

1
Mixing Room
(SEG 4)

25/05/2018
08:15 AM- 4:15 
PM

≤ 85 90.3 25 Using earmuff 9 81.3

2
Granulation Filling 
Room
(SEG 5)

30/05/2018
08:49 AM – 
4:49 PM

≤ 85 89.2 25 Doesn’t use 
PPE - 89.2

*invalid for count, the usage must be in 8 hours during work

Cont... Table 1. Personal Noise Measurement Results at Factory X in 2018

After performing an effective Leq calculation, SEG 
1 and SEG 5 still have a higher value than the threshold 
value.

Based on the result of blood pressure measurement, 
30 patients of hypertension from 58 respondents. Seven 
people had systolic hypertension, 12 had diastolic 
hypertension, and 11 had hypertension. To validate 
the stress condition of the worker, a test of cortisol 
hormone levels in the worker saliva, if it exceeds the 
normal limit of cortisol hormone, then the worker can be 
expressed to be in a biological stress condition. Of the 34 
respondents, workers who are in stress condition are 21 
people (61,8%), while those in normal condition are 13 
people (38,2%) (Table 2).

Table 2. Distribution Worker’s Health Condition 
at Factory X in 2018

Variable Frequency Percentage 
(%)

Blood Pressure 
Classification

Normal 28 48,3

Systolic Hypertension 7 12,1

Diastolic Hypertension 12 20,7

Systolid and Diastolic 
Hypertension 11 18,9

Total 58 100

Cortisol Salivary Value

More than range 21 61,8

Normal 13 38,2

Total 34 100

Table 3. Bivariate Analysis Between Noise, Working Period, Age, Hereditary Factors, Smoking Behaviour, 
Physical Activity, PPE Usage, and Body Mass Index to Hypertension on Workers at Factory X in 2018

Variable

Hypertension

Total
OR
(95% CI)

P valueYes No

n % n %

Noise

≥85 dB(A) 18 81.8 4 18.2 22 9.0
(2.487 – 32.567)

0.001
<85 dB(A) 12 33.3 24 66.7 36

Working Period
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>5 years 23 88.5 3 11.5 26 27.381
(6.319 – 118.643)

0.0001
3-5 years 7 21.9 25 78.1 32

Age

≥40 year 13 81.2 3 18.8 16 6.373
(1.574 – 25.801)

0.013
<40 years 17 40.5 25 59.5 42

Hereditary Factors

Yes 22 81.5 5 18.5 27 12.65
(3.585 – 44.641)

0.0001

No 8 25.8 23 74.2 31

Smoking Behaviour

Yes 11 61.1 7 38.9 18 1.737
(0.56 – 5.391)

0.499

No 19 47.5 21 52.5 40

Physical Activity

No 16 76.2 5 23.8 21 9.0
(1.577 – 17.526)

0.011

Yes 14 37.8 23 62.2 37

PPE Usage

No 13 92.9 1 7.1 14 20.647
(2.472 – 172.452)

0.001
Yes 17 38.6 27 61.4 44

BMI

Obese 22 78.6 6 21.4 28 10.083
(3.000 – 33.892)

0.0001
Normal 8 26.7 22 73.3 30

Cont... Table 3. Bivariate Analysis Between Noise, Working Period, Age, Hereditary Factors, Smoking 
Behaviour, Physical Activity, PPE Usage, and Body Mass Index to Hypertension on Workers at Factory X in 
2018

The results showed that there was a statistically 
significant relationship between the noise level ≥85 dB 
(A) and the incidence of hypertension in the workers of 
Factory X. The OR value showed that workers exposed 
to noise level ≥85 dB (A) 9.0 times greater risk of 
hypertension compared to workers not exposed to noise 
level ≥85 dB (A) (Table 3). Based on the theory[2,7,9], 
noise can effect hypertension, and the objective in this 
study, that noise ≥ 85 dB can effect hypertension are 
in line with the result at Factory X. In other research, 
a significant result between the noise intensity of the 
increase in blood pressure of workers at Pertani Factory 
at Surakarta City[11]. Research conducted by Montolalu 
S.S. at the airport in Manado also showed significant 
research results, with 60% of subjects experiencing 
increased systolic blood pressure and 46.7% increased 

diastolic blood pressure due to noise at the airport[12]. 
Study result in Factory X is also in line with the results 
of Zulharmans research at Tonasa Cement Factory, 
Sulawesi Province, which shows there is a significant 
relationship between the intensity of noise and blood 
pressure[13].

For working period variable, this research is in line 
with Fahreza’s research on Locomotive’s Techinician, 
Jatinegara[14]. The research at Factory X is also in line 
with the results of Zulharmans research at Tonasa 
Cement Factory, Sulawesi Province, which shows there 
is a significant relationship between the working period 
and the duration of exposure[13].

The results of the research at Factory X have results 
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that are in line with research in the working area of Riau 
Health Center, conducted by Raihan which showed 
lack of physical activity showed significant results on 
hypertension, with OR 12.84[15].

Research in Factory X is in line with the results 
of Zulharmans research at Tonasa Cement Factory, 
Sulawesi Province, which shows there is a significant 
relationship between age with hypertension[13]. A study 
conducted by Birley in Ethiopia, also showed significant 
results between age with hypertension with OR 1.02[16].

Research on workers at Locomotive Technician 
Jatinegara, Indonesia, by Aditama, showed that people 
who are obese are at least five times more likely to suffer 
from hypertension than those who are not obese[10]. The 
results of the research analysis conducted at Community 
Health Centers Palembang, Indonesia, showed 
significant results between abnormal BMI (obesity) on 
hypertension, with OR 2,857[15]. This research at Factory 
X is in line with previous research and theories used.

Table 4. Bivariate Analysis Between Cortisol 
Salivary Value to Hypertension on Workers at 
Factory X in 2018

Variable

Hypertension

Total

OR
(95% 
CI)
n

P 
valueYes No

n % n %

Cortisol 
Salivary 
Value

More than 
range 18 85,7 3 14,3 21 13,500

(2,487 
– 
73,705)

0,002

Normal 4 33,3 9 69,2 13

There was an OR value of cortisol hormone level of 
13,500, which showed that workers who had cortisol 
hormone levels in saliva were more than normal or 
were in a biologically stressful condition, had a risk 
of 13.5 times greater hypertension than those with 
levels hormone cortisol under normal circumstances. 
Statistically indicating that cortisol hormone levels 

or stress conditions have a significant relationship to 
hypertension (Table 4).

Natural / biological stress conditions performed 
in China, showed significant results on hypertension 
with an OR of 1.247[18]. Research in Africa showed 
significant results and has the same method with this 
research at Factory X, which uses cortisol levels in 
saliva to measure stress. The results of the study found a 
significant relationship between cortisol hormone levels 
at night with OR 0.23[15].

In this study, researchers used multivariate full 
model analysis which included all independent variables 
and confounding candidate variables. Full model 
analysis results are shown in Table 5, and shows the 
main independent variable has p value 0.125 and odds 
ratio of 19,056. For variable cortisol hormone levels 
cannot be included because the number of samples did 
not meet for a multivariate test using 95% Confidence 
Interval. The smoking behavior variable is not eligible 
to be a multivariate variable candidate with a value of 
p <0.25.

Table 5. Full Model of Multivariate Analysis

Independent Variable OR P Value

Noise 19.364 0.128

Working Period 40.209 0.031

Age 1.043 0.982

Hereditary Factors 31.683 0.025

Physical Activity 5.416 0.310

PPE Usage 2.159 0.770

BMI 19.731 0.066

Based on multivariate analysis and multivariate test, 
from the full model to the confounding variable test, the 
final model with the main independent variable is the 
noise level, and the confounding variable is the length 
of work, hereditary factors, physical activity, PPE usage, 
and BMI. Meanwhile, the variables that interact are 
working period and hereditary factors (Table 6).
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Table 6. Final Model of Multivariate Analysis

Independent Variable OR P Value

Noise 19.067 0.125

Working Period 40.819 0.017

Hereditary Factors 34.253 0.018

Physical Activity 5.707 0.260

PPE Usage 2.362 0.716

BMI 19.685 0.055

CONCLUCIONS

Workers exposed to noise ≥85 dB(A) are at risk for 
hypertension with OR 9,0 (2,487 – 32,567). The risk for 
having hypertension will be greater in workers who have 
worked longer than five years, do no physical activity, 
do not use PPE, and have an abnormal BMI. In the next 
similar study, researcher can consider their method first 
before start their study to reduce assumption/incorrect 
data in quantitative study, or consider using observation/ 
bioindicator or biomarker to make data valid.
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ABSTRACT

This quasi experimental research aimed at understanding the effect of blended learning and self-efficacy 
learning strategy on the learning outcome of problem solving strategy in health students. The subjects were 
75 students of Midwifery Department in Malang. The data of learning outcome were collected through 
questionnaire for self-efficacy and test for problem solving strategy. Data were analyzed using Two-Way 
Anova. The result of the study showed that: (1) the learning outcome of blended learning with station 
rotation model served better result than individual rotation; (2) the high self-efficacy students had higher 
mean score than low self-efficacy students; (3) there was an interaction between blended learning strategy 
and self-efficacy toward the learning outcome of problem solving.
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INTRODUCTION

Islamic studies is one of the important courses 
in midwifery department because it becomes basic 
knowledge to construct their attitude during the treatment 
for patients. However, the fact showed that there is still a 
limited number of problem solving strategy as a learning 
outcome. Besides, Islamic studies has a broad scope 
which covers all matters which are addressed by Allah 
and His Messenger to all of His believers; they are in 
the forms of aqidah, pray, morality, sharia, mu’amalah 
rules, and both His order and prohibition. Unfortunately, 
the huge coverage of the materials does not balance with 
the time allocation which are only 2 credits.

The learning outcome of the students in Islamic 
studies is less satisfactory which is caused by some 
factors. One of the dominant factors is the conventional 

learning strategy, that is class-based learning with 
lecturing method. It which has been used until today is 
limited to face-to-face classroom interaction. 

The result of the interview with the Islamic Studies 
lecturers in Health Polytechnic of Malang implied that 
lecturing was the most used learning method, followed 
by discussion, and assisted by the use of LCD projector 
and powerpoint slides; those method would need a 
longer time to explain the broad scope of the materials. 
The students were enthusiast to follow the course. 
The discussion became more interesting when they 
discussed about popular issues such as pluralism and 
tolerance in religion, Islam and its related health issue, 
namely: circumcision for women, polygamy, rights of 
reproduction, abortion, contraception in Islam, women 
sexuality, and HIV/ AIDS from the perspective of Islam. 
Nevertheless, the discussion in each topic was not 
complete because of the time limitation in the classroom. 

Therefore, a solution is needed to be an alternative for 
the classical learning method. When lecturing becomes 
the only method used by the lecturer, the problem 
solving ability of the students are not fully developed 
since they are not used to think outside the context given 

DOI Number: 10.5958/0976-5506.2018.01481.X 



 366       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

by the lecturer. The students are also passive in choosing 
the additional learning materials outside those given by 
lecturer. In fact, there are many learning sources other 
than the lecturers, especially in this digital era where 
learning sources can be obtained easily through the help 
of information technology(1).

In this digital era, traditional didactic teaching 
and online learning have been modified and gradually 
replaced by blended learning(2). It combines two different 
learning environments which are face-to-face learning 
interaction and online learning(3). Blended learning is 
an innovative concept which comprises the advantages 
traditional teaching and IT-supported learning includes 
offline and online learning(4). 

One of the students’ characteristics which affect 
the learning outcome is self-efficacy. Self-efficacy is 
a person’s belief for his/her ability to learn or perform 
a behavior at certain level and dynamic construction 
which can be influenced and changed by reciprocity(5,6). 
According to this matter, self-efficacy becomes an 
important factor to be examined, related to the aspects of 
individual identity. Self-efficacy refers to which extend 
an individual believes that he/she can do a certain task 
or achieve certain goal(6). Internet self-efficacy (ISE) 
from the adults can predict their learning outcome and 
maintain the online learning activities(7,8). ISE refers to 
an individual’s ability to self-evaluate the use of internet 
and independently complete their task(8,9). Besides, more 
positive attitude(10) and a better searching strategy(11,12) 
can be more highly developed and predicted by ISE. 
Therefore, this study also tried to explore the role of 
ISE along with blended learning to predict student 

preferences for the internet-based learning environment.

Students’ beliefs and learning ability affect 
the learning performance, and self-efficacy can be 
used to predict learning performance(5,6,13). Thus, the 
students with higher self-efficacy show better learning 
performance(7,9,14). Teo found that teacher’s self-efficacy 
influences how the technology will be used in the 
classroom(15).

METHOD

This study was designed with a quasi-pretest-
posttest nonequivalent control group design 2x2 factorial 
version(16). The independent variable was blended 
learning strategy with dimensions, namely station 
rotation model and individual rotation model of blended 
learning, (2) moderator variable was self-efficacy, (3) 
the dependent variable was the result of problem solving 
learning.

The subjects were 75 students of Midwifery 
Department in Health Polytechnic of Malang (from 2 
class). The subjects in each class were divided into two 
groups which were the group with high self-efficacy and 
group with low self-efficacy. Cluster random sampling 
techniques was used to consider that this research was 
not possible to be done with random sampling(17). The 
instrument consisted of problem solving test and self-
efficacy questionnaire. The collected data are numerical 
type so that they are presented descriptively in the form 
of mean and standard deviation(18), then analyzed using 
Two-way Anova test.

FINDINGS

Table 1. Pretest Score of Problem Solving 

Self-efficacy

Control Group or individual rotation model of 
blended learning

Experimental Group or station rotation model of 
blended learning

Mean Std. dev. Mean Std. dev.

Low 66.94 10.31 61.67 9.00

High 67.50 7.34 67.50 9.85
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Table 2. Pretest Score of Problem Solving

Self-efficacy

Control Group or individual rotation model of 
blended learning 

Experimental Group or station rotation model of 
blended learning 

Mean Std. dev. Mean Std. dev.

Low 63.89 6.08 73.00 5.61

High 67.00 6.77 83.41 6.62

Table 1 and 2 show that in the students in 
experimental class or in the group who learned using 
station rotation model had low self-efficacy ability 
with the mean score 73.0, with standard deviation 5.61, 
while for students who have high self-efficacy, the score 
reached 83.41, with a standard deviation of 6.62. The 
students in the control class or those who learned using 
individual rotation model obtained low self-efficacy 
with mean score of 63.89 and standard deviation of 6.08. 
On the other hand, the students with high self-efficacy 
reached 67.0, with a standard deviation of 6.77.

The students in control group, or the students who 
used individual rotation model of blended learning 
strategy obtained low self-efficacy with mean score of 
63.89, with standard deviation of 6.08. In contrast, the 
students with high self-efficacy had the mean score of 
67.0, with the standard deviation of 6.77.

Anova test result showed that the learning strategy 
affected the score of learning outcome from blended 
learning strategy in Islamic Studies course. It could 
be seen from F value of 74.351 with p-value = 0.000 
(there was a significant difference in the posttest score 
of problem solving learning between the students who 
were given station rotation model and rotation model).  It 
was strengthened by the mean score of problem solving 
learning outcomes in students of experimental group of 
79.19, which was higher than control group of 65.52. 
Thus, the mean score in posttest in experimental group 
was higher than control group, and it could be concluded 
that the students who used station rotation model 
performed better than students who used individual 
rotation model in the problem solving learning outcomes 
for Islamic Studies course.

It was also shown that the self-efficacy also affected 
the problem solving learning outcomes. The F-value for 
the learning outcomes of problem solving based on the 

self-efficacy was 20.868 with p-value = 0.000 (there was 
a significant different in the posttest result between the 
high and low self-efficacy students). According to the 
fact that the students with high self-efficacy performed 
higher scores, generally it was known that the students 
with higher self-efficacy performed better learning 
outcomes ability than low self-efficacy students in 
problem solving learning.

The interaction lines between learning strategy and 
self-efficacy has F-value = 6.080 with p-value = 0.016 
(there was a significant different in the posttest score of 
problem solving learning outcomes from the interaction 
between learning strategy and self-efficacy). In other 
words, there was a shared effect between the blended 
learning strategy and the posttest of problem solving 
learning outcomes. 

DISCUSSION

According to result, there was a difference of 
learning outcomes between the students who were given 
station rotation model of blended learning and individual 
rotation model of blended learning. The mean of posttest 
score from the students who were given rotation model 
of blended learning was higher than the students who 
were given individual rotation model. Thus, it was 
concluded that the students in station rotation model 
of blended learning learned better than the students in 
individual rotation model of blended learning’s group.

The findings in his study proved that blended 
learning which was done by creating learning groups 
was better than individual blended learning. This finding 
was in line with the result of research conducted by 
Escurado et al. who found that virtual learning model 
which is done in group give better outcomes than virtual 
learning model which is done individually(19). The online 
learning that only provided limited interaction among 
the learners would limit their opportunity to develop 
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the ability to solve a more complex problem. In a group 
work, the learning outcomes tended to give better 
result because there were opportunities for the learners 
to interact with their peers through discussion. In the 
discussion, the learners with less basic knowledge could 
obtain information from other learners who has different 
background.

Active learning was possible to take place because 
the environment in station rotation model of blended 
learning provided the situation for the learners to 
construct their knowledge independently by doing 
problem analysis. Then, the learners were stimulated to 
find solution though online media, and given opportunity 
or time to share their findings. In this stage, the learners 
would exchange information and give opinion to the 
others through small discussion among themselves so 
that it became an assimilation process of information 
which constructed new information with higher accuracy 
to solve a problem.

The research result also confirmed that self-
efficacy affected the score of blended learning outcome 
in Islamic Studies. It was in line with the research of 
Isaacson & Fujita which showed that learners who 
had higher self confidence in learning would be more 
accurate in predicting the result test, more realistic in 
their life goals, more likely to conform their belief with 
the test result, and more effective in choosing questions 
in a test which answers they had believed previously(20). 
In other words, self-efficacy gave big influence towards 
the learning outcomes. The high self-efficacy learners 
would be faster in accessing the learning source and 
making decision. 

 The various characteristics which were related to the 
environment on online learning and students’ learning 
performance could be affected by internet self-efficacy 
experienced by the learners(21,22,23). It was generally 
believed that the performance of online learning could 
be improved when the students had high self confidence 
in their computer skills or when they spared their times 
to learn such skills. The students’ perception about 
internet self-efficacy and their ability to do learning task 
affected their performance(24).

CONCLUSION AND SUGGESTION

The conclusion are: 1) there was a significance 
difference in the problem solving learning outcome of 
Islamic Studies between the students who used station 

rotation model and individual rotation of blended 
learning, 2) there was a significance difference in the 
problem solving learning outcome of Islamic studies 
between groups of students who have high self efficacy 
with students who have low self efficacy, 3) there was 
an effect of the interaction between station rotation 
model and individual rotation of blended learning with 
the students’ self-efficacy toward the problem solving 
learning outcome in Islamic Studies course.

The suggestions for its learning use are: 1) it is 
recommended for the lecturers to use blended learning 
strategy in Islamic Studies course by considering the 
suitability of the materials which will be taught, 2) 
blended learning strategy requires several facilities 
and learning sources which can support the learning 
outcomes, so that it needs sufficient preparation before 
being implemented in the higher education, 3) the result 
of this research showed that students’ self-efficacy 
affected the learning outcomes significantly; thus, it is 
suggested that Islamic Studies lecturers in Midwifery 
Department to consider students’ self-efficacy in the 
learning process. 
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ABSTRACT 

Objective: To  investigate  how  the  location  of  the  placenta  at  term  pregnancies affects the duration of 
the stages of labour.

Method: A cross-sectional study was carried out in an obstetric department of Baghdad Teaching hospital 
for the period from 1st of November 2013 to 1st of June 2014 on 300 pregnant women at term. 

Results: There was no significant difference in the duration of the 1st stage between fundal, anterior and 
posterior placental site, mean duration of 2nd stage was significantly longer in fundal site compared to 
anterior site, mean duration in the 3rd stage was significantly longer in anterior site compared to posterior 
and fundal sites, posterior site had significantly longer duration compared to fundal site.

Conclusion: The placental site significantly affected the duration of the third stage of labour, a fundal site of 
the placenta may be closely related to the shorter duration of the third stage of labour, a posterior side of the 
placenta may be closely related to longer duration of the third stage of labour. A fundal site of the placenta 
may be closely related to increased gestational age, good obstetric history and normal fetal birth weight.
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INTRODUCTION

In the developing world, several countries have 
maternal mortality rates in excess of 1000 women per 
100,000 live births, and WHO statistics suggest that 25% 
of maternal deaths are due to post-partum haemorrhage 
(PPH), accounting for more than100, 000 maternal 
deaths per year (1). The initial growth of the uterus and 
the ultimate growth of the placenta and fetus require an 
equally impressive increase in blood flow to the uterus 
during pregnancy. At term, the estimated blood flow to 
the uterus is 500-800 mL/min, which represents 10-15% 
of cardiac output. Most of this flow traverses the low-
resistance placental bed (2).

The third stage of labour which starts with the 
delivery of the fetus consists of the two phases of 
separation and exit of the placenta. Defective separation 
of the placenta leads to the separation of blood sinuses 
and consequently PPH (3). PPH is defined as an estimated 
maternal blood loss of 500 ml or more within 24 hours of 
delivery. Most healthy women can tolerate 500 to 1000 
ml blood loss without serious morbidity. The prolonged 
third stage of labour is considered as the most important 
factor of PPH and excessive bleeding; therefore, different 
time intervals are set to diagnose the abnormal state of 
the placenta and the possibility of PPH (4).

Several complications encountered in the third stage 
of labour may lead to maternal morbidity. PPH may 
cause anaemia or lead to poor iron reserves, ultimately 
contributing to anaemia, anaemia may cause weakness 
and fatigue. Hospitalization may be prolonged, and the 
establishment of breastfeeding may be affected. A blood 
transfusion may ameliorate the anaemia and shorten the 
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hospital stay, but it carries risks of transfusion reaction 
and infection. Access to safe blood is not universal, 
and PPH can sometimes strain the resources of the 
best blood bank. Severe PPH retained   placenta,   and   
uterine   inversion   may   require   emergency anaesthetic 
services (1). 

The WHO PPH Prevention Guidelines published 
in 2012 recommended active management of the third 
stage of labour (AMTSL) defined as the use of oxytocin 
10 IU IM/IV after birth, cord clamping at around 3 
minutes when the uterus contracts and controlled cord  
traction.  There were no recommendations related to the 
use of uterine massage in this guideline (5). We aimed 
in this study to  investigate  how  the  location  of  the  
placenta  at  term  pregnancies affects the duration of the 
third stage of labour.

METHOD

A cross-sectional study that carried out in an 
obstetric department at Baghdad   Teaching hospital 
for the period from 1st of November 2013 to 1st of 
June 2014. This hospital provides a comprehensive 
range of maternity care, encompassing low and high-
risk pregnancy and birthing services. The population 
of the study was all pregnant women at term attended 
Baghdad Teaching hospital for normal vaginal delivery. 
This study was carried out after the approval taken from 
Gynecology & Obstetric department of Baghdad medical 
college. A sample of 300 pregnant women at term was 
selected randomly; every pregnant woman participated 
in the study after fulfilling inclusion criteria and signing 
written informed consent were taken from them.

Inclusion criteria were: the pregnant woman at 
term and normal vaginal delivery, while the exclusion 
criteria: preeclampsia, systemic illness, multiple 
pregnancies, intrauterine growth retardation, previous 
cesarean section, breech presentation, intrauterine death, 
and placenta previa and abruptio placentae.

All the studied pregnant women were admitted 
with gestational age 37 - 40 weeks and received mostly 
good antenatal care. After a detailed history from each 
woman, general physical and obstetrical examinations 
were performed. The gestational ages were recorded 
according to the last menstrual period and/or 
ultrasonography. An abdominal ultrasound (Fukuda) 
was performed to determine the location of the placenta. 
The ultrasound was done by a specialist physician in 

Baghdad Teaching hospital. According to the site of the 
placenta, the patients were divided into three groups: 
Anteriorly located placenta. Posteriorly located placenta, 
and Fundally located placenta. The following criteria 
were used to determine placental location:

If the placenta was located beneath the anterior wall 
of the uterus and not extending over the cervix, fundus 
and lateral walls, it was defined as anterior.

If the placenta was located mainly under the fundal 
portion of the uterus and extending equally over the 
anterior and posterior walls but not extending caudally 
below mid portion of the uterine corpus, it was defined 
as fundal.

If the placenta was not located at the fundus, anterior 
and lateral walls, but its edges were only detected by 
locating the ultrasound probe on both sides of the uterus; 
it was defined as posterior.

Some patients had a failure of progress and not 
delivered vaginally; as a result, they went to a cesarean 
section and got out from the study.

Active management of all studied patients labour 
was done with amniotomy (if membranes were intact) 
with or without syntocinon infusion for the establishment 
of the efficient uterine contractions. Partogram was used 
to follow up the progress of labour, cervical dilation and 
descent of the fetal head. Monitoring of fetal heart was 
done by Pinards or sonic aid. Once the second stage of 
labour started (cervix is fully dilated) duration of the 
active the active phase of labour in hours was recorded. 
Close observation of the second stage was done 
including maternal and fetal condition, and duration of 
this stage was recorded in minutes. No patient developed 
retain placenta. Following delivery of anterior shoulder, 
10 units of oxytocin was given intramuscularly, early 
clamping and cutting of umbilical cord was done, then 
waiting for placental separation (sudden gush of blood 
from the vagina, the umbilical cord lengthens outside 
the vagina, and the fundus of the  uterus  rises  up  and  
becomes  firm  and  globular)  and  delivery  of placenta 
by controlled cord traction by applying steady traction 
on the cord with upward counter pressure on the uterus 
suprapubically. We recorded the time from delivery 
of baby till complete delivery of the placenta. After 
completing the third stage, the placenta was inspected 
carefully for cord insertion, confirmation of three vessel 
cord (one vein and two arteries) and completing labour 
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of placenta and membranes. The vulva of the mothers 
was inspected for any tears and lacerations requiring 
repair. Each fetus delivered was examined by a pediatric 
physician in the resuscitation room.

RESULTS 

A total of three hundred pregnant women at term 
were enrolled in the present study. The gender of the 
fetus was male among 126 (42%) patients and female 
among 174 (58%). Fifty-three (17.6%) patients were 
prime, 179 (59.7%) had previous multiple parities by 
normal vaginal delivery with no previous abortion, 
57 (19%) had no previous parity but had a previous 
abortion, and 11 (3.7%) had previous parity and abortion. 
Ultrasonography examination revealed that 77 (25.7%) 
patients had a placental fundal site, 110 (36.7%) patients 
had an anterior placental site, and 113 (37.6%) patients 
had a posterior placental site. Mean fetal weight in the 
present study was 3.5 ± 0.9 Kg with range 2 - 4.5 Kg, the 
mean gestational age of the studied patients was 38 ± 1.1 
weeks with range 37 - 40 weeks, the mean duration of 
the 1st stage of labor was 3.4 ± 1.9 hours with range 0.5-
15 hours, mean duration of 2nd stage of labor was 19 ± 
10 minutes with range 2 - 60 minutes and mean duration 
of 3rd stage of labor was 8 ± 3 minutes with range 2-20 
minutes, as illustrated in table 1.

Mean duration of labour for patients with the 
placental fundal site were 3.3 ± 2.8 hours for 1st stage, 
21.6 ± 14.0 minutes for 2nd stage and 5.9 ± 4.1 minutes 
for 3rd stage. Mean duration of labour for patients with 
the anterior placental site were 3.5 ± 1.8 hours for the 
1st stage, 17.6 ± 8.1 minutes for 2nd stage and 10.1 ± 2.5 
minutes for the 3rd stage. Mean duration of labour for 
patients with the posterior placental site were 3.2 ± 1.4 
hours for the 1st stage, 20.1 ± 8.6 minutes for 2nd stage 
and 7.7 ± 2.3 minutes for 3rd stage. ANOVA analysis 
revealed a significant difference in duration of the 3rd 
stage of labour between different sites of the placenta 
with a significant association of shorter duration of the 
3rd stage of labour and fundal site of the placenta (p < 
0.001). In the same direction, a significant difference was 
observed in duration of the 2nd stage of labour between 

different sites of the placenta with a predominance of 
shorted duration in 2nd stage for the anterior placental 
site (p=0.023). A post hoc test demonstrated a significant 
difference in between duration of stages of labour for 
fundally sited placenta (p < 0.001), as illustrated in table 
2.

A significant difference between different sites of 
placenta according to gestational age was observed, 
the posteriorly located placenta was more predominant 
with gestational age ≤ 38 weeks (p= 0.041). There was 
a significant difference   between the mean   duration   
of   gestational   age according to the placental site (p= 
0.031), as illustrated in table 3.

Table 1: Descriptive statistics of maternal and 
neonatal parameters (N=300)

Parameter Values

Gender of the fetus, n (%)

   Male 126  (42.0)

   Female 174 (58.0)

Parity & Gravidity, n (%)

   Prime 53  (17.6)

   Multiple parties with normal vaginal delivery 179  (59.7)

   No parity with previous abortion 57 (19.0)

   Previous parity and abortion 11 (3.7)

Placental site, n (%)

   Fundal 77  (25.7)

   Anterior 110  (36.7)

   Posterior 113  (37.6)

Fetal weight (kg), mean ± SD 3.5 ± 0.9

Gestational age (weeks), mean ± SD 38 ± 1.1

Duration of 1st stage (hours), mean ± SD 3.4 ± 1.9

Duration of 2nd stage (minutes), mean ± SD 19 ± 10

Duration of a 3rd stage (minutes), mean ± SD 8 ± 3
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Table 2: Comparison of mean duration at a different stage of delivery according to the site of the placenta

Placental site

Duration (mean ± SD)

At the 1st stage
(hours)

At the 2nd stage
(minutes)

At the 3rd stage
(minutes)

Fundal 3.3 ± 2.8 21.6 ± 14.0 5.9 ± 4.1

Anterior 3.5 ± 1.8 17.6 ± 8.1 10.1 ± 2.5

Posterior 3.2 ± 1.4 20.1 ± 8.6 7.7 ± 2.3

p-value 0.65 0.023 < 0.001

Post Hoc test In between groups (P-value)

Fundal vs. Anterior 0.85 0.029 < 0.001

Fundal vs. Posterior 0.98 0.66 < 0.001

Anterior vs. Posterior 0.63 0.17 < 0.001

Table 3: Distribution of gestational age of studied group according to the site of the placenta

Gestational age (weeks)

Site of Placenta

P-valueFundal Anterior Posterior

No. % No. % No. %

≤ 38 9 15.5 21 36.2 28 48.3
0.041

> 38 68 28.1 89 36.8 85 35.1

Mean ± SD 38.7 ± 1.02 38.34 ± 1.1 38.31 ± 0.9 0.031

DISCUSSION

In the present study 25.7% of the pregnant women 
had a fundal site of placenta, 36.7% of them were with 
anterior placental site and 37.6% were with posterior 
placental site, this finding is consistent with the findings 
of Warland J et al. study; with mean duration of the 1st 
stage 3.4 ± 1.9 hours, for 2nd stage was 19 ± 10 minutes 
and mean of the 3rd stage was 8 ± 3 minutes (6). These 
findings are higher than duration recorded in Altay et 
al.(7). 

The current study showed a significant association 
between the shorted duration of the 3rd stage of labour and 
placental fundal site (p<0.001). This finding is consistent 
with Warland et al. study (6), and Altay et al. study (7). 
The mechanism responsible for shorter duration may 
be the bipolar separation of fundal placentas in contrast 
to the usual unipolar down-up separation of anterior or 
posterior placentas. Another contributing factor may be 
the use of oxytocin infusion for the management of the 
third stage (7).

The finding that posteriorly located placenta may be 
associated with longer duration of labor and/or increased 
risk of stillbirth is new and not readily explained, whilst 
there have been a small number of studies that have 
examined placental position as it relates to delay in 3rd 
stage, fetal position, and nuchal cord, the reason why 
a posteriorly located placenta carries increased risk of 
longer labor and stillbirth are unclear, a placenta located 
on the posterior uterine wall may be less efficient due 
to the anatomy of the wall, the posterior wall of the 
pregnant uterus is known to be longer which mean that 
as the uterus expands to accommodate the pregnancy, 
maternal supply is forced to be more spread out over this 
larger area, and as a result these pregnancies may suffer  
due  to  reduced  maternal  supply (6). 

A significant association was observed in this study 
between gestational age and placental site (p=0.04). 
Mean gestational age of the fundal site of the placenta 
was the higher (p=0.03). This finding might be attributed 
to the difference in the thickness of uterus wall between 
placental sites, in addition to the significant association 
between gestational age and thickness of uterus wall 
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recorded in previous literature (8).

In the present study, low birth weight was associated 
significantly with the posteriorly located placenta, and 
the birth weight increased significantly with fundal site 
placenta (p = 0.01). This finding is similar to results of 
Roland et al. study (9). The placenta plays a major role 
in fetal nutrition, and fetal growth as nutrients from the 
maternal circulation need to be transported across the 
placenta to reach the fetal circulation. Furthermore, the 
placenta itself metabolizes some of the nutrients taken 
up by the placenta, thereby making the placenta more 
than a passive conduit of nutrient transport (9).

Finally, it is worth mentioning that current 
placental assessment is largely confined to reporting 
the attachment position. As more is known about the 
impact of placental insufficiency on pregnancy outcome 
and because obstetric ultrasound has become more 
technically sophisticated, there has been a call for 
placental assessment to include such detail as placental 
thickness, texture and cord insertion in addition to the 
placental site (10, 11).

CONCLUSION 

The placental site significantly affected the duration 
of the third stage of labour, a fundal site of the placenta 
may be closely related to the shorter duration of the 
third stage of labour, a posterior site of the placenta may 
be closely related to longer duration of the third stage 
of labour. A fundal site of the placenta may be closely 
related to increased gestational age, good obstetric 
history and normal fetal birth weight.
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ABSTRACT

Background: Preeclampsia is one of the main causes of maternal and neonatal morbidity and mortality 
in developing countries. The infant mortality rate in Indonesia has decreased but is still quite high. The 
purpose of this study was to analyze the factors that contribute to the death of infants from mothers with 
preeclampsia. Method: This research is a design retrospective cross-sectional study conducted in women 
with a history of preeclampsia are recorded in the data Dr. Soetomo hospital over a period of one year. Total 
respondents were 32 4. Demographic data on preeclamptic mothers (gestational age, age, parity and mode 
of delivery) and infant mortality data were collected which were then analyzed descriptively and chi-square 
test. Results: The results showed a significant relationship between maternal age with preeclampsia (p = 
0.005), age of maternal pregnancy with preeclampsia (p = 0.000) and mode of delivery of mothers with 
preeclampsia (p = 0.000) with the incidence of death in infants, and none a significant relationship between 
maternal parity status with preeclampsia ( p = 0.043) with the incidence of death in infants. Conclusion: 
factors that contribute to infant mortality from mothers with preeclampsia are age, gestational age, and 
mode of delivery.

Keywords: contributing factors; preeclampsia; neonatal death

INTRODUCTION

Sustainable Development Goals (SDGs) Program in 
Indonesia one of which is to reduce the neonatal mortality 
rate and child mortality rate. Events of infant or child 
death in Indonesia. The number of infant mortality cases 
dropped from 33,278 in 2015 to 32,007 in 2016, and in 
2017 there were 10,294 cases. Similarly, the maternal 
mortality rate dropped from 4,999 in 2015 to 4912 in 
2016 and in 2017 there were 1712 cases1. Despite the 
decline, the figure is still high. 

Data from the World Health Organization, maternal 
mortality in the world amounted to 289,000 in 2013, 
maternal deaths occurred every day about 800 women 
died due to complications of pregnancy and childbirth. 
The main trial of maternal deaths in Indonesia are 
bleeding, preeclampsia and infection. Preeclampsia is a 
hypertensive condition k late pregnancy characterized by 
increased blood pressure and proteinuria2. In developing 
countries, preeclampsia is one of the main causes of 
maternal mortality ranging from 1.5-2.5 percent and 
infants range from 45-50 percent3. Based on these data, 

the percentage of infant deaths due to preeclampsia is 
greater than that of mothers. Infant mortality occurs due 
to several risk factors for preeclamptic mothers, such 
as preeclampsia in previous pregnancies, symptoms 
of chronic hypertension, pregnancies of more than 40 
years, and others that have been carried out in advance4.

The impact of preeclampsia other than on the mother 
also affects the baby. The condition of preeclampsia 
can interfere with blood flow to the placenta and fetus 
which can cause low birth weight babies, prematurity, 
asphyxia, respiratory distress syndrome, apnea5 and 
infant mortality6. Babies who survive after birth from 
mothers with pre-eclampsia are also at risk of developing 
disorders due to disturbances while still a fetus. 

Some factors that cause the handling of preeclampsia 
in pregnant women are lacking are lack of knowledge, 
lack of self-awareness and poor antenatal care7. Pre-
eclampsia conditions will increase the risk of mother 
and baby experiencing cardiovascular complications 8, 
maternal age> 30 years, parity, history of hypertension, 
and no antenatal care 9,10.
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Research on preeclampsia that has been done more 
often looks at the risk factors of the mother and the effects 
on the fetus. But the contributing factors, especially in 
Indonesia, have not been found. The purpose of this 
study was to analyze the factors that contribute to infant 
mortality in women with preeclampsia.

METHOD

This research is a retrospective study conducted in 
the public hospital area of   Dr. Soetomo Surabaya. The 
sample of this study is medical record data of preeclampsia 

patients in the period of January to December 2017 
as many as 324 were taken by consecutive sampling.. 
Patient data is collected sequentially based on medical 
record numbers to avoid repetition of data and confusion 
when filling in data. Pre-eclampsia diagnosis is 
established by obstetricians. Pre-eclampsia diagnosis is 
blood pressure> 140/90 mmHg with proteinuri> +2. The 
independent variables of this study were age, gestational 
age, parity and mode of delivery. The dependent variable 
in this study was infant mortality defined as death in the 
first 28 days of life. Data were analyzed descriptively 
and chi-square test.

RESULTS

Table of factors that contribute to infant mortality in women with pre-eclampsia

Variable (mother)

Infant P

Life % Mortality %
Total
N (%)

Age (years) 0.005

<20 14 4,3 0 0,0 14 (4)

20-35 180 55,6 31 9,6 211 (65)

>35 72 22,2 27 8,3 99 (31)

Age of mother’s pregnancy (weeks) 0.000

<28 9 2,8 21 6,5 30 (9.3)

28-34 91 28,1 30 9,2 121 (37.3)

>34 166 51,2 7 2,2 173 (53.4)

Paritas 0.463

Nulipara 96 29,6 20 6,2 116 (35.8)

Primipara 81 25,0 14 4,3 95 (29.3)

Multipara 89 27,5 24 7,4 113 (34.9)

How to deliver 0.000

Spontaneous vaginal discharge 47 14,5 13 4,0 60 (18.5)

Vaginal induction 16 4,9 12 3,7 28  (8.6)

Vagina with instruments 9 2,8 4 1,2 13 (4)

Perabdominam 193 59,6 26 8,0 219 (67.7)

No data 1 0,3 3 1,0 4 (1.2)

Most respondents are aged 20-35 years (65%). Most of the respondents’ gestational age was> 34 weeks (53.4%). 
Most of the respondents were nullipara (35.8%) and most of them had abdominal labor (67.7%).
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Most respondents with pre-eclampsia with a baby 
who died were aged 20-35 years as many as 31 events 
(9.6%). Infant mortality from preeclampsia mothers 
was 30 events ( 9.2%) from pre-eclampsia mothers with 
28-34 weeks gestational age. Infant mortality in pre-
eclampsia mothers was 20 events (6.2%) occurred in pre-
eclampsia mothers with nulliparous parity, and infant 
mortality occurred as many as 26 events (8%) occurred 
in pre-eclampsia mothers by means of gestational birth.

Statistical test results showed a significant 
relationship between maternal age with preeclampsia 
with the incidence of infant mortality (p = 0 .005 ), and 
there was no significant relationship between the parity 
status of mothers with pre-eclampsia and mortality in 
infants (p = 0.463). The results of statistical tests also 
showed a significant relationship between the age of 
maternal pregnancy with preeclampsia (p = 0.000) and 
the method of delivery of mothers with preeclampsia 
(0.000) with the incidence of infant mortality.

DISCUSSION

The age of mothers with preeclampsia has a 
significant relationship with the incidence of infant 
mortality. Infant mortality occurs in preeclamptic 
mothers in the age group of 20-35 years and age> 35 
years.

The results of this study are in line with other studies 
which state that maternal age with young pre-eclampsia 
is associated with the risk of infant mortality11,12. 
Maternal age at risk of developing pre-eclampsia occurs 
in the age group <20 years and> 35 years. 

In this study, besides that most of the respondents in 
this study were preeclamptic mothers aged 20-35 years. 
In preeclamptic mothers aged 20-35 years are included 
in the productive age where they are emotionally 
mature, especially in the face of pregnancy. In addition, 
the reproductive organs have also been mature and 
balanced13. Several other factors such as early treatment 
of the condition of preeclampsia and maternal conditions 
when treatment can affect maternal conditions. 

Pregnancy age of mothers with preeclampsia has 
a significant relationship with the incidence of infant 
mortality. The infant mortality from mothers with 
preeclampsia most common in gestational age 28-34 
weeks and <28 weeks. 

The results of this study are in line with previous 
studies showing that the gestational age of mothers with 
preeclampsia is related to the morbidity and mortality 
of infants who born14. Other studies have shown that the 
high risk of infant mortality in preeclamptic mothers 
in the preterm period (gestational age less than 37 
weeks)15,16 and will be more severe at a gestational age 
of fewer than 24 weeks17.

Babies born in the preterm period have a high risk 
of experiencing low birth weight babies, respiratory 
disorders such as asphyxia18 that occur due to pulmonary 
growth disorders6, intrauterine growth restriction (IUGR) 
and hematological disorders. Epidemiological research 
states that babies born to mothers with preeclampsia have 
a high risk of developing diabetes and cardiovascular 
disorders. The condition of preeclampsia can aggravate 
the baby’s condition which is probably caused by 
impaired placental function due to preeclampsia or 
maternal system response to placental inability.

The method of delivery of mothers with pre-
eclampsia has a significant relationship with the incidence 
of infant mortality. The majority of preeclamptic mothers 
in this study gave birth to a method of palpation. As well 
as the incidence of infant mortality from preeclamptic 
mothers occurred in the group of preeclamptic mothers 
who gave birth to a method of domination. 

Previous studies have suggested that abdominal 
methods of childbirth will increase the risk of respiratory 
distress in infants that can cause infant death19,20. In 
addition, the method of childbirth with abdominal can 
increase the risk of respiratory disorders in infants 
compared with childbirth with vaginal delivery. Previous 
studies have shown that abdominal delivery21 cannot 
improve maternal and perinatal outcomes or reduce 
mortality and morbidity22. 

Most mothers with preeclampsia do the method 
of labor by abdominal. The reason for the majority of 
methods of delivery per abdominal is because abdominal 
labor is the definitive treatment in patients with severe 
pre-eclampsia. The risk of childbirth in women who 
experience severe pre-eclampsia is very high because 
it can threaten the life of the mother and baby, so it 
is necessary to end the pregnancy by giving birth per 
abdominal. The condition of preeclampsia which 
has a negative impact on the baby as well as ways of 
abdominal delivery which increase the risk of disorders 
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in infants can increase the risk of infant mortality from 
mothers with preeclampsia. 

The parity status of mothers with preeclampsia does 
not have a significant relationship with the incidence of 
infant mortality. The total parity status of preeclamptic 
mothers in the study was almost the same in the nullipara, 
primiparous and multiparous groups. 

Previous studies have shown that the status of 
nulliparous parity will increase the risk of the occurrence 
of preeclampsia23 that would increase the risk of death in 
infants. Nulliparous pregnancies experience angiogenic 
imbalances so they are prone to pre-eclampsia compared 
to multiparous pregnancies24. The results of this study 
indicate that the incidence of infant mortality from 
mothers with pre-eclampsia occurs in nulliparous 
parity status although there is no statistically significant 
relationship.

This study has several limitations because it is done 
retrospectively such as some data relating to maternal 
preeclampsia conditions such as income, increased 
maternal weight during pregnancy, or other diseases that 
can worsen the condition of preeclampsia. 

The results of this study have implications for 
policies related to health interventions and treatment 
of women with preeclampsia, maternal complications, 
and complications in infants. This study has limitations, 
the severity of preeclampsia is still not differentiated 
and several other factors such as antenatal care visits, 
knowledge, and accompanying complications have not 
been measured. So it needs further study of these factors 
related to the incidence of infant mortality from mothers 
with preeclampsia.

CONCLUSION

Preeclampsia can threaten the mother and baby and 
can increase morbidity and mortality in infants. Factors 
that contribute to infant mortality from mothers with 
preeclampsia are maternal age, maternal gestational 
age, and maternal delivery method. The need for early 
antenatal care needs to be conveyed to pregnant women 
in order to screen crews for risk of preeclampsia and 
prevent worsening of the disease.

RECOMMENDATION

Preeclampsia is a preventable medical condition. 
Early pregnancy screening early and appropriate antenatal 

care can reduce the risk of morbidity and mortality 
in infants of mothers who experience pre-eclampsia. 
Increasing public awareness and health workers on the 
prevention of pre-eclampsia needs to be done through 
health education or including pre-eclampsia screening at 
standard examinations in pregnant women.
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ABSTRACT

Elderly is one group of people who have a risk of changing immune function. Changes in immune function 
in the elderly, especially in the immune system mediated by cells. In accordance with the increase in age, 
the elderly immune system decreases the immune response against infectious and non-infectious diseases. 
Based on this, it is easy for the elderly to develop diseases such as infectious diseases, hypertension, 
coronary heart disease, cancer, autoimmune diseases, and other chronic diseases. The increasing number 
of elderly people is one indicator of the success of development as well as a challenge in development. 
The purpose of this study was to analyze the improvement of elderly immunity after getting synbiotics and 
zinc. The type of this research was an experimental study in which volunteers were given zinc + synbiotic 
combination supplements. Further measurements of IL-2, IFN-γ and IL-10 were carried out. Furthermore, 
the measurement results were compared to find out the differences in elderly immune expression. Analysis of 
normality and homogeneity to determine parametric or non-parametric statistical tests with the Shapiro-Wilk 
test if it meets parametric requirements then the analysis used in this study was t-test to evaluate the effect 
of supplementation (pre-post test). The results showed that synbiotic + zinc combination supplementation 
could potentially increase IL-2 profile (p = 0.000), IFN-γ (p = 0.019), and IL-10 (p = 0.010) significantly in 
the elderly. Based on the results, it could be concluded that synbiotic + zinc combination supplementation 
has the potential to increase IL-2, IFN-γ, and IL-10 profiles in the elderly.

Keywords: Zinc and synbiotic combination, Immune, IL-2, IFN-γ, IL-10

INTRODUCTION

There has been a major population explosion at this 
time, according to the statistics center, namely in 2004 
of 16,522,311 and while in 2020 it was predicted that the 
number of elderly would increase by 28 million. This 
is a very large amount so that if no efforts are made to 
increase elderly welfare since now it will cause problems 
and could be a big problem in the future. The tendency 
of this problem to occur is also marked by the figure of 
elderly dependence according to the 2008 BPS Susenas 
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of 13.72%. The population dependency rate will be 
high and felt by the population of productive age if it is 
coupled with the dependency of the population aged less 
than 15 years, where currently the population is less than 
15 years of 29.13% (1)

According to the results of the Basic Health 
Research in 2007 showed that urban elderly showed 
morbidity rates of 27.42, rural elderly at 33.35 and urban 
and rural morbidity rates of 31.11. These data shows the 
tendency of morbidity in the elderly has increased from 
year to year. The most common elderly sufferers are joint 
disorders followed by hypertension, cataracts, stroke, 
mental emotional disorders, heart disease and diabetes 
mellitus. Besides that, the cause of death at the age of 
65 years and over in men is stroke (20.6%), chronic 
lower respiratory tract disease (10.5%), pulmonary 
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tuberculosis (TB) (8.9%), hypertension (7.7%), NEC 
(7.0%), ischemic heart disease (6.9%), other heart 
disease (5.9%), diabetes mellitus (4.9%), liver disease 
(4.4%) and pneumonia (3.8%). While for women the 
most cause of death was stroke (24.4%), hypertension 
(11.2%), NEC (9.6%), chronic lower respiratory tract 
disease (6.6%), diabetes mellitus (6.0% ), ischemic 
heart disease (6.0%), other heart diseases (5.9%), TB 
(5.6%), pneumonia (3.0%) and liver disease (2.2%) (2). 
This condition certainly must get the attention of various 
parties. Aging people who are sick will become a burden 
for families, communities and even the government, so 
that it will become a burden in development (3).

A number of studies have shown that the prevalence 
of malnutrition in the elderly is very high and is often 
only realized when the elderly must be hospitalized (4). A 
study in Jakarta showed that about two-thirds of elderly 
people suffer from thiamine deficiency(5). Immune 
function also decreases with age, resulting in increased 
incidence of infectious and malignant (cancer) diseases. 
Research on immune function in the elderly introduces 
a thought that the immune system in the elderly has 
specific characteristics, the immune system will not 
only decrease with increasing age, but immune system 
regulation disorders will be more progressive throughout 
its life (6). Initial changes occur in the cellular immune 
system compared to humoral, immune system evolution 
associated with decreased thymus function. Nutritional 
factors play an important role in the immune response in 
a healthy elderly, one of which is zinc.

Food substrates reach the large intestine can affect 
the composition and activity of bacteria present through 
fermentation of capacity in the elderly. Metabolic 
products from intestinal bacteria can affect the immune 
system. Modulation of intestinal microflora by diet is the 
basis for the concept of probiotics (8) and prebiotics (7).

This study analyzed the effect of synbiotic 
supplementation, zinc and synbiotic and zinc 
combinations on immune responses with IL-2, IFN-γ 
and IL-10 markers in the elderly (9). The role of the 

immune system in the elderly is the importance of 
increasing IL-2 levels as cytokines for T lymphocyte 
proliferation, IFN-γ is a proinflammatory cytokine and 
IL-10 as an antiinflammatory cytokine against immune 
response, then this study will focus on “Enhancing 
Elderly Immunity After Getting Sinbiotic and Zinc 
combination”.

MATERIALS AND METHOD

This study aimed to find facts about the function 
of synbiotic supplementation and zinc on the immune 
response at the same time can be implemented in a 
national program for enhancing immunity for guests. 
This research was conducted in 2016 in the Mangasa 
Health Center working area of   Health Office of 
Makassar City, South Sulawesi Province, Indonesia. 
The main sources needed in this study were: 1) serum, 
obtained from blood, 2) ELISA (10) to measure levels 
of IL-2, IFN-γ and IL-10 which was carried out in the 
Laboratory of the Hasanuddin University Hospital of 
Education, Makassar, Indonesia, 3) research subjects 
were > 60 years old, Makassar tribe, having no history of 
infectious and degenerative diseases based on doctor’s 
recommendations, so the sample size of 36 people was 
divided into 3 groups.

This effective method was proven by implementing 
several steps: 1) measuring instrument validation 
(ELISA test) by comparing the results of laboratory tests 
to measure and the accuracy of the measuring instrument 
to be used, 2) measuring blood serum using the ELISA 
test before and after getting synbiotics and zinc for 3 
months, 3) measured levels of IL-2, IFN-γ and IL-10 
by taking ± 5 cc of blood, 4) comparing measurement 
results before and after synbiotic supplements and zinc 
to determine elevated levels of IL-2, IFN- γ and IL-10.

FINDINGS

Effect of Zinc - Sinbiotic combination 
supplementation on the variables of IFN-γ, IL-2, and IL-
10 in the elderly
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Table 1. Different Test Results between Variable Zinc + Sinbiotic Supplementation Groups IFN-γ, IL-2, 
and IL-10

Variable
Zinc-Sinbiotic Combination Supplementation

P-value of T-Test
Min Max Mean Standard Deviation Median

IFN-γ 50.11 519.85 179.05 116.23 154.65 0.019

IL-2 412.63 1036.35 734.64 205.21 708.98 0.000

IL-10 72.95 232.12 146.29 50.76 133.63 0.010

Table 1 shows that there was a significant effect of zink-synbiotic combination supplementation on all four 
cytokine profiles (p <0.05).

Figure 1. Average of Cytokine Profile in Supplementation of Zinc + Sinbiotic Group
Figure 1 shows that in the zinc + sinbiotic supplementation group the highest increase in IL-2 profile before and after zinc + 
synbiotic supplementation was given. Non-varying increases in IL-10 profiles.

The effects of synbitoic and zinc combination 
supplementation found scientific evidence that the 
immune response in the elderly for all variables had 
been increased previously and after the provision of 
synbiotic and zinc supplements.This synbiotic and zinc 
supplementation can be implemented and useful in a 
national program for enhancing immunity for the elderly

DISCUSSION

The results of the study on elderly after zinc + 
sinbiotic treatment showed that there was a significant 
increase in IFN-γ, IL-2, IL-10 and sIgA, this meant that 
there was a balance / homeostasis between Th1 and 
Th2. This is because zinc has one function for IFN--
expression in T cells (11). Therefore the mechanism of 
action of the synbiotic will be corrected by the presence 
of zinc in the IFN-γ expression in T cells.

The synbiotic role in modulating the immune 
response of the elderly by influencing the maturation 
of dendritic cells. APC in this case is a dendritic 

cell which is a determinant of Th1 / Th2 balance and 
development of tolerance. Several types of dendritic 
cells that can direct the immune response according 
to the activation environment or kinetic activation 
(12). Inhibition of maturation of dendritic cells in turn 
leads to a reduction in pro-inflammatory cytokines of 
interferon gamma (IFNγ), IL-4 and IL-5 from T cells. 
IL-10 also inhibits the production of other inflammatory 
mediators such as IL-1 and tumor necrosis alpha factor 
(TNF) by macrophages. In naive CD4 + T cells, IL-
10 inhibits CD28 signaling rendering these cells can 
properly activate. IL-10 is not always inhibitory, it can 
also promote B cell activation and stimulate NK cell 
proliferation. When IL-10 is produced and secreted, acts 
specifically on IL-10 receptors, a structure consisting 
of two subunits; IL-10 receptor 1 and IL-10 receptor 
2. After binding to cytokines, the receptor subunit is 
associated with signal transduction molecules in the 
cytoplasm of cells expressing receptors, encouraging 
signals that primarily inhibit the activity of some of the 
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genes needed to produce an immune response, but can 
also promote activation of some specific target cells as 
mentioned above.

CONCLUSION

Based on the results of the study it can be concluded 
that both synbiotic and zinc supplementation are even 
symbiotic and zinc combinations to increase the profile 
of IL-2, IL-10 IFN- γ. Therefore it is recommended to 
use zinc supplements as immunomodulators on things 
that cause Th1 and Th2 immunity in the elderly to stay 
healthy and do the same research but check serum zinc 
levels in the elderly (sample).
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ABSTRACT

Background: The prevalence of depressive symptoms is more frequent among patients than in the general 
population. Little is known about the prevalence rate of depressive symptoms in Iraqi patients attending 
primary health centers, in addition there under diagnosis and under estimation of depressive symptoms in 
clinical settings. 

Aim of the study: The aim was to estimate the prevalence of depressive disorders among Iraqi patients. 

Patients and Method: A cross sectional study involving a cohort of Iraqi patients attending primary health 
center. Patients were selected in a systemic random way from the population of patients already visiting the 
primary health care center aiming at a target of at least 100 patients. Any patient visiting the primary health 
center was included in the current without previous limitations with respect to age or gender. Any patient 
who was already diagnosed by a specialist to have depressive disorder was excluded from this study. The 
study was carried out at Al-Saniyah primary health center. 

Results: There were 17 (17.3%), 7 (7.1%) and 3 (3.1%) patients with mild, moderate and severe depression. 
Patients with depression were significantly older than patients without depression, 37.26 ± 8.88 years versus 
31.26 ± 10.49 years, respectively and the level of significance was (P = 0.045). Moreover, it was observed 
that the rate of depression across age intervals was significantly non-homogenous, with the highest rate 
being encountered in patients older than 40.

Conclusion: The rate of depressive disorders among patients attending primary health care centers is higher 
than that of the general population. 
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INTRODUCTION

Depressive disorders are common with a prevalence 
rate of 5-10% in primary care centers (1). The majority 
of patients will present to primary health care centers 
with problems other than low mood (2). The diagnosis 
of depression will reside of eliciting of core and other 

symptoms. The criteria for diagnosis are: Symptoms 
must present for at least 2 weeks and represent a change 
from normal; symptoms are not secondary to the 
effect of drugs, alcohol misuse, medication or medical 
intervention; symptoms may cause significant distress 
and/ or impairment of social, occupational, or general 
function. Core symptoms include: depressed mood, 
anhedonia” diminished interest or pleasure in all, or 
almost all activities most of the day”, weight change 
of more than 5% of body weight in a month, sleep 
disturbance “insomnia or hypersomnia”, psychomotor 
agitation or retardation observable by others, fatigue, or 
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loss of energy or reduced libido, feeling of worthlessness 
or excessive or inappropriate guilt, diminished ability 
to think or to concentrate or indecisiveness, recurrent 
thoughts of death or suicide (3). The prevalence of 
depressive symptoms is more frequent among patients 
than in the general population (4). There is psychoneuro-
immunology connection between chronic illnesses and 
depression (5). Little is known about the prevalence 
rate of depressive symptoms in Iraqi patients attending 
primary health centers, in addition there under diagnosis 
and under estimation of depressive symptoms in clinical 
settings. For that reason, this study was designed and 
carried out at the department of Family medicine and 
Community medicine in the faculty of medicine/ Al-
Qadisiyah University.

PATIENTS AND METHOD

The study was designed to be a cross sectional study 
involving a cohort of Iraqi patients attending primary 
health center. Patients were selected in a systemic 
random way from the population of patients already 
visiting the primary health care center aiming at a target 
of at least 100 patients during the short period of this 
study. Any patient visiting the primary health center was 
included in the current without previous limitations with 
respect to age or gender. Any patient who was already 
diagnosed by a specialist to have depressive disorder 
was excluded from this study. The study was carried 
out at Al-Saniyah primary health center. The beginning 
of data collection was dated on the 10th January 2018 
and ended on the 1st may 2018. A total of 140 days was 
the length of the period required to collect data from 
involved patients. The questionnaire form was based 
on the following: International (ICD-10) diagnostic 
check list for the diagnosis of depressive symptoms (6), 
Beck depressive inventory-II to measure the severity 
of depression, Sociodemographic data including age, 
gender, residency, address, occupation, education 
level and income in addition to any chronic medical 
illness. Data were collected, summarized, analyzed 
and presented using two software programs; these 
were the Statistical package for social sciences (SPSS) 
version 23 and Microsoft Office excel 2013. Numeric 
variables were presented as mean, standard deviation 
(SD) and range, whereas, categorical variables were 
expressed as number and percentage. Prevalence rate 
of depression was expressed as percentage. Association 
between categorical variables was assessed using either 

Chi-Square test or Yates correction for continuity when 
more than 20% of cells have expected counts less than 5. 
Comparison of mean values between three groups was 
done using one way analysis of variance (ANOVA). The 
level of significance was considered at P ≤ 0.05.

RESULTS

1.Sociodemographic Characteristics Of The Study 
Sample

The current study included 98 patients, 48 (49.0%) 
males and 50 (51.0%) females. The mean age of patients 
was 33.22 ±14.76 years and it ranged from 13-65 years. 
According to marital status, there were 68 (69.4%), 
23 (23.5%), 5 (5.1%) and 2 (2.0%), married, single, 
widowed and divorced patients respectively. According 
to level of education, the study included 20 (20.4%), 32 
(32.7%), 21 (21.4%) and 25 (25.5%), illiterate, primary, 
secondary and higher education patients respectively. All 
patients were from Al-Sahiyah district. With respect to 
occupation, patients were distributed as 38 (38.8%), 14 
(14.3%), 21 (21.4%), 19 (19.4%), 4 (4.1%) and 2 (2.0%), 
housewives, student, free worker, employee, military and 
retired respectively. Economically speaking, the study 
included 49 (50.0%), 46 (46.9%) and 3 (3.1%) patients 
of poor, moderate and good income respectively. The 
study, included 7 (7.1 %), 3 (3.1 %), 1 (1.0 %) and 1 (1.0 
%) patients with hypertension, diabetes mellitus, post-
partum hemorrhage and psychiatric illness respectively.                 

2.Prevalence Rate And Level Of Depressive 
Disorders

Out of 98 patients participating in the current 
study, 27 (27.6%) fulfilled the criteria of a diagnosis of 
depressive disorders. There were 17 (17.3%), 7 (7.1%) 
and 3 (3.1%) patients with mild, moderate and severe 
depression.

3.Correlation Between Age And Rate Of 
Depression

A significant difference in mean age of patients 
with and without depression was observed in the present 
study. Patients with depression were significantly older 
than patients without depression, 37.26 ± 8.88 years 
versus 31.26 ± 10.49 years, respectively and the level 
of significance was (P = 0.045), as shown in figure 2. 
Moreover, it was observed that the rate of depression 
across age intervals was significantly non-homogenous, 
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with the highest rate being encountered in patients older 
than 40 years of age (40.7%) (P=0.044); however, there 
was no significant difference in mean age among patients 
with mild, moderate and severe depression respectively 
(P = 0.432).  

4.Association Between Depression Rate And 
Gender

The rate of depression among male patients was 
(22.9%), whereas, among female patients it was 
(32.0%). Although, rate of depression was slightly 
higher in female patients compared to male patients, the 
difference was not statistically significant (P = 0.314), as 
shown in table 4. 

Table 1: Association between depression rate and gender

Gender n % P* Mild Moderate Severe

Male (n = 48) 11 22.9

0.314
Not significant

8 (16.7%) 3 (6.3%) 0 (0.0%)

Female (n = 
50) 16 32.0 9 (18.0%) 4 (8.0%) 3 (6.0%)

n: number of cases; *Chi-Square test

5.Association Between Depression Rate And Marital Status 

Rate of depression according to marital status was as following: 26.5%, 26.1%, 60.0% and 0.0% among married, 
single, widowed and divorced patients, respectively. Despite some differences in rate of depression among patients 
with respect to marital status, there was no statistical significance, (P > 0.05), as shown in table 2. 

Table 2: Association between depression rate and marital status

Marital status n % P Mild Moderate Severe

Married (n = 68) 18 26.5
0.719*
NS

12 (17.6%) 4 (5.9%) 2 (2.9%)

Single (n = 23) 6 26.1
0.857*
NS

3 (13.0%) 3 (13.0%) 0 (0.0%)

Widowed (n = 5) 3 60.0
0.249†
NS

2 (40%) 0 (0.0%) 1 (20.0%)

Divorced (n = 2) 0 0.0
0.935†
NS

0 (0.0%) 0 (0.0%) 0 (0.0%)

n: number of cases; *Chi-Square test; † Yates correction for continuity; NS: not significant 

6. Association Between Depression Rate And Education Level

The rate of depression according to education level was as following: 35.0%, 25.0%, 28.6% and 24.0% in 
patients who are illiterate, with primary, secondary and with higher level of education respectively. The rate of 
depression rate in illiterate patients was the highest; however, no group showed statistically significant difference 
than other groups (P > 0.05), as shown in table 3.   
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Table 3: Association between depression rate and education 

Education n % P * Mild Moderate Severe

Illiterate 7 35.0
0.403
NS

5 (25.0%) 0 (0.0%) 2 (10.0%)

Primary 8 25.0
0.694
NS

5 (15.6%) 2 (6.3%) 1 (3.1%)

Secondary 6 28.6
0.783
NS

4 (19.0%) 2 (9.5%) 0 (0.0%)

Higher education 6 24.0
0.645
NS

3 (12.0%) 3 (12.0%) 0 (0.0%)

n: number of cases; *Chi-Square test; NS: not significant

7. Association Between Depression Rate And Occupation

The rate of depression according to occupation was as following: 29.0 %, 35.7 %, 23.8 %, 15.7 %, 25.0 % and 
100.0% in housewives, student, free worker, employee, military and retired respectively. The rate of depression rate 
showed differences according to occupation; however, no group showed statistically significant difference than other 
groups (P > 0.05). 

8. Association Between Depression Rate And Income

The rate of depression according to income was as following: 34.7 %, 21.7 % and 0.0 % in patients with poor, 
moderate and good income respectively. Despite the fact that patients with good income reported 0.0% rate of 
depression, there was no statistical significance among groups (P > 0.05), as shown in table 4. 

Table 4: Association between depression rate and income 

Income n % P* Mild Moderate Severe

Poor (n = 49) 17 34.7
0.113
NS

11 (22.4%) 4 (8.2%) 2 (4.1%)

Moderate (n = 46) 10 21.7
0.226
NS

6 (13.0%) 3 (6.5%) 1 (2.2%)

Good (n = 3) 0 0.0
0.668
NS

0 (0.0%) 0 (0.0%) 0 (0.0%)

n: number of cases; *Chi-Square test; NS: not significant

9. Association Between Depression Rate And Other Medical Problem

The rate of depression among patients with chronic illnesses was significantly higher than that in patients without 
chronic medical illnesses, 75.0 % versus 26.5 % (P <0.001), as shown in table 10. The risk of having depression, in 
terms of Odds ratio, in patients with chronic medical illnesses was 10.83 folds than patients without chronic medical 
illnesses and the 95% confidence interval was (2.65 to 44.24). The etiologic contribution, measured by etiologic 
fraction, of depression to chronic medical illnesses was 0.68, as shown in table 5. The severity of depression in 
patients with chronic illnesses is shown in table 6.  
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Table 5: Association between depression rate and other medical problem

Other 
medical problem

Patients with 
depression 
n = 27

Patients with 
no depression 
n = 71

P† OR 95% CI EF

Positive (n = 12) 9 (75.0%) 3 (25%)
<0.001
HS

10.83 2.65- 44.24 0.68
Negative (n = 68) 18 (26.5%) 68 (73.5%)

n: number of cases; † Yates correction for continuity; HS: highly significant; OR: Odds Ratio; CI: confidence 
interval 

Table 6: Level of depression according to medical illness

Levels of 
depression

Number of patients 
with medical illness

%

Mild (n = 17) 5 29.4

Moderate (n = 7) 2 28.6

Severe (n = 3) 2 66.7

Total (n = 27) 9 33.3

DISCUSSION

The estimated prevalence rate of depression in 
primary health center, in the present study, of 27.6% 
seems relatively high. It has been stated in published 
literatures that mental disorders are more common 
in clinical than in community settings, one study in 
Kenya found that up to 40% of the patients in general 
medical and surgical wards were depressed and required 
treatment (7). Prevalence of depression was 30.3%. 
Direct comparison of prevalence studies for depressive 
disorders is difficult because of a lack of uniformity as 
studies differ in terms of culture, patient population, 
socio-demographic factors, diagnostic instrument, and 
methodology (8) . Given these limitations, the prevalence 
figures determined in this study are consistent with 
most findings reported elsewhere. The Prevalence of 
depression found in the present study (30.3%) was 
significant and in keeping with the results from both 
developed and developing countries. For instance, the 
results were congruous with the prevalence rate of 29.6% 
reported among Kuwait PHC patients (9); the 29.2% 

reported in primary care setting in Thailand (10); the 
28.4% reported among primary care attendees in South 
India (11). Interestingly the prevalence is somehow similar 
to that of the international study (12) where the prevalence 
was 33.5%, the 31.6% prevalence rate of current major 
depressive episode at PHC centers in Uganda (13), and 
also the 32% prevalence rate of depressive disorder at 
a Community Health Centre in South Africa (8). In one 
study, the prevalence of depression among the patients 
attending the outpatients department was found to be 
30.3%, which is approximately similar to that found 
in the present study(2). Despite this evidence that 
depression contribute a significant percentage of disease 
burden in the clinical setting there is also evidence 
which indicates that depression often goes unrecognized 
(14). World Health Organization report on mental health 
suggest that undiagnosed depression places a significant 
socio-economic burden on individuals, families and 
communities, in terms of increased service needs, lost 
employment, reduced productivity, poor parental care 
with the risk of transgenerational effects and an increased 
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burden on care givers (15). Although depression-related 
health problems are estimated to be huge, a gap in the 
provision of services has been highlighted by various 
studies (16). The problem is said to be even more serious 
in settings that are already labouring under the burden 
of inadequate resources and shortage of health care 
personnel (17). Delays, misdiagnosis and non-specific 
treatments have been typical pathways to care for people 
with depression (18). It is evident that delays in seeking 
treatment, misdiagnosis and non-specific treatments 
have compromised appropriate care for people with 
depression hence depression is among the leading causes 
of disability in the world and cause of years of health lost 
to disease in both men and women (19).

Conclusion: The rate of depressive disorders among 
patients attending primary health care centers is higher 
than that of the general population. 
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ABSTRACT

Background: The thyroid cancer is the most frequent cancer of the endocrine system, and it is rapidly  
increasing in incidence . It occur more often in people who live in areas with excessive exposure to radiation 
and excessive use of x-ray which can be considered as an important risk factors . thus the aim of present 
study is to evaluate  the prevalence and possible risk factors of thyroid cancer among patients with goiter 
that are referred to  Al-Diwaniyah teaching hospital. 

Patients and method : About 74 patients (19 male ,55 female) with goiter have been selected (33 
solitary  nodule, 41 MNG),with ages of  more than 5 years .We evaluate them by history ,examination and 
investigations, reporting presence or absence of cancer ,and also the. History includes the most important 
questionnaires (family history ,exposure to radiation especially x-ray ).

Results : The most frequent ages presented with goiter are between 45-60 year ,female represented 74.3% 
of patients, with 55.4% of patients presented with MNG and 44.6% presented with solitary nodule. Family 
history  of goiter was positive in 24.4% and negative in 75.6% of patients .History of x-ray exposure were 
positive in 59.4% and negative in 40.6% of patients.  histological results reveal that the papillary cancer 
represent 14.8% and the follicular cancer represent 6.7%  of all patients with goiter. 

Conclusion : The positive family history and the history of x-ray exposure are important risk factors. 

Keyword: Thyroid cancer, Goiter, X-ray.

INTRODUCTION

The thyroid gland is an endocrine gland of a butterfly 
shape located in the lower front of the neck. The job of the 
thyroid is the synthesis of thyroid hormones which are 
responsible for the metabolism in the body. (1). Endemic 
goiter is the presence of goiter in more than 10 % of 
the population (2). Iraq is an endemic area with goiter (3). 
Thyroid cancer is the most  common  malignancy  of 
endocrine   system  and  it   rises  in the  incidence. 
The  increasing  incidence is due to early detection of   
asymptomatic small cancer(4). Most of thyroid cancers 
show an indolent phenotype  and have a very good 

prognosis with survival rates of > 95% at 20 years but 
the recurrence  or persistence rate  remain elevated (5). 
The incidence of thyroid cancer is about 3-4 times higher 
among women than men (6th cancer in women).It occurs 
at any age  but it is rare in children. Most tumors are 
diagnosed during 3rd -6th  decade of age(6). The thyroid 
cancer in Iraq represents the 2nd  cancer in women and 
the 8th cancer in men (7).Thyroid cancer is arise from 
either follicular or non-follicular cells. Follicular type 
includes papillary (PTC), follicular (FTC), poorly 
differentiated and undifferentiated(anaplastic) thyroid 
carcinoma (ATC). PTC and FTC are the most common 
types and both called differentiated thyroid cancer 
(DTC). Medullary thyroid carcinoma (MTC) arises from 
calcitonin-producing cells (C cells)(8).The risk factors 
of thyroid cancer are include Radiation Which is the 
most important risk factor. (9), TSH Levels and Iodine 
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deficiency, Low level of Iodine causes an increase level 
of (TSH.(10), Autoimmune Thyroid disease and thyroid 
nodularity.(11), Environmental and  ionizing radiation and 
dietary iodine consumption (12), Familial or genetic (13,14), 
and finally Cowden’s syndrome (15).

PATIENTS AND METHOD

After we take a permission from ethics committee 
of Al Qadisiyah university of medical science, 74 Iraqi 
patients  randomly selected, are involved in this study, 
at the duration from April,2018 to June,2018, in Al 
Diwanyah teaching hospital which is the major referral 
hospital in our city. It is a prospective randomly selected 
cross sectional study to determine the prevalence of 
thyroid cancer among patients with goiter referred to 
Diwanyah Teaching hospital

Important questionnaires used for data collection, 
including : Name , Age, Sex, duration of illness , family 
history of thyroid diseases, and the history of x-ray 
exposure. Physical examination including : Solitary 
nodule or MNG ,size of  goiter ,consistency (firm, hard)  
and retrosternal extension. Laboratory investigation also 
done  in form of :  Routine laboratory investigation like 
:CBC, LFT,RFT ( as a preparation for surgery ). T3,T4 
,TSH .Other data collected after surgery(type of surgery 
and the results of histopathology)                                                                    

A total of 74 patients with goiter was included in this 
study (19 male and 55 female),their ages are more than 5 
years ,with the most frequent ages are between 45-60year. 
All patients were sent to Al Diwanyah hospital lab for 
investigation, but the biopsies were sent to a private lab. 
Examination of goiter done for all patients which consist 
of  inspection and palpation .  Statistical analysis: Data 
has been  collect and encompassed in a data grounded 
system and examined by statistical set of community 
knowledge ((SPSS, Inc., Chicago, IL, USA)) version 20. 
Non-parametric data has been expressed as percentages 
such as male and female, type of goiter. were analyzed 
using chi square like in comparison between the types of 
goiter and its consistence . Significance was set at the P 
≤ 0.05 level in all analyses.

RESULTS

Table 1. Gender of patients who are presented 
with goiter and the percentages of them.

NO. Percent

Gender male 19 25.7

female 55 74.3

Total
74

Table 2. The age groups of patients with goiter.

Age groups No. percent

5-14 y 11 15%

15-44 y 15 20%

45-60 y 35 47%

Above 60 years 13 18%

Total 74 100

Table 3. Numbers and percentages of solitary 
and MNG . MNG is more frequent.

No. Percent

solitary 33 44.6

MNG 41  55.4

Total 74 100.0

Table 4.Numbers and percentages of each type 
of thyroid carcinoma (papillary , follicular) from the 
total number of patients with goiter (74) and from 
the number of patients with cancer (16). The rate of 
thyroid tumors was 21.6 .

PercentNo.

14.8% from 74     
68% from 16 11Papillary carcinoma

6.7% from 74    
32% from 16

5Follicular carcinoma

21.6% from 7416Total
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Table 5. The significance of x-ray exposure in the development of thyroid cancer .X-ray is a significant risk 
factor due to that the P value is <0.05 .

p-value
x-ray exposure

TotalNegativePositive

0.02162(12.5%)14(87.5%)Malignant

Table 6. The significance of the presence of positive family history of thyroid cancer in the development of 
it . Family history is a significant risk factor as the P value is <0.05 .

Family history of thyroid cancer

TotalNegativePositive

0.001166(37.5%)10(62.5%)Malignant

Figure 1: . The significance of x-ray exposure in the development of thyroid cancer .

DISCUSSION 

The major concern in  patients presenting with 
thyroid enlargement is to rule out the possibility of 
neoplastic disease .In our study we found that females 
patients with goiter are predominant, 74.3% female, 
25.7% male (Table 1), which  goes with study  in Hilla 
city in which 75% of patients was females (16) . In our 
study the mean age of  patients was 43.7 year . This 
is less than that reported by Al Katib(16) (48 year), and 
more than that  reported by Yasser A. (38.4 year) (17). 
The commonest ages at presentation were (45-60 years) 
(Table 2), while other study by Al- Katib reported that 
most of the patients were  in the range of (31-40 years).
(16)  

Our result found 44.6% of goiter presented as 
solitary and 55.4% as MNG (Table 3), these result 
consisted with result by Albasri 2014 in Saudi Arabia 
(58% MNG) (18) .  In our study thyroid tumor rate was 
21.6% from patients with goiter (Table 4). female 
were predominant in malignancy 68% and male 32% 
these result consisted with study in Babylon city were 
female 72% of malignant patients(16). The frequency of 
malignancy was higher in Solitary  (27%) as compared 
to MNG (17%) and the same results was in study by 
Anwar et al 24% (19).

The commonest type of cancer in our patients 
was PTC( 68% from patients with cancer, 14.8% from 
patients with goiter) ,followed by FTC( 32% from 
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patients with cancer, 6.7% from patients with goiter)
(Table 4) other study with the same results done by  Al-
Katib A.2009 in Babylon 60% (16). In our findings there 
was a positive association between patient who have  
malignancy with X-ray exposure and radiation (Table 
5) similar  result reported by study down in Kuwait  
demonstrate that there is association of Dental X-rays 
with thyroid cancer(20) .

Other findings noted that  malignancy  is more 
prevalent in those with family history of thyroid tumor 
(Table 6). Another study from Kuwait conducted in 2006 
reported an association between family history of benign 
thyroid disease and thyroid cancer (23) ,also  the rate of 
PTC and the cancer of colon among families occur due 
to familial adenomatous polyposis . The incidence of 
FTC and breast cancer is higher among patients with 
Cowden disease (20).

CONCLUSIONS

Thyroid cancer is common among patients with 
goiter in our region . The most frequent ages that 
presented with goiter are between 45-60 year with 
female predominance .  The most common type of goiter 
was MNG fallowed by solitary nodule. Family history 
of  thyroid cancer was positive in 62.5% of patients with 
thyroid cancer .X-ray exposure was positive in 87.5% 
of thyroid cancer patients  . In our study, the x-ray and 
family history are significant risk factors . The papillary 
thyroid carcinoma is more common than follicular 
thyroid carcinoma among patients with goiter.
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ABSTRACT

Background: Immunization is one of the most cost-effective public health interventions aiming at reducing 
infectious diseases morbidity and mortality. The national immunization coverage rates are still below the 
target levels. Missed opportunities for immunization (MOI) are considered as one of the most preventable 
factors affecting vaccination coverage. This study aimed to estimate the proportion of missed opportunities 
for immunization among young children attending primary health care centers (PHCCs) in Baghdad/Al-
Karkh and determine factors associated with them. Method: This is a cross-sectional survey involved 
a health facility exit interview of companions of children up to 2 years of age. The study conducted in 
randomly selected primary health care centers in Baghdad/AlKarkh. Results: Of the eligible children under 
two years of age exited the primary health care centers, 36.4% had missed opportunities. The highest single 
vaccine missed opportunities was for measles vaccine followed by BCG vaccine. Child’s age and sex, the 
purpose of visit to the facility, companion’s education and occupation, and possession of the vaccination 
card at the visit day were found to be significantly associated with MOI. Conclusion: Our findings indicate 
a presence of a coverage gap in vaccination. 
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INTRODUCTION

Immunization is one of the most cost-effective 
public health interventions, with confirmed strategies 
that make it attainable to even the hardest–to–reach 
and vulnerable people.(1) Since 1974, the World Health 
Organization (WHO) adopted an action plan called the 
Expanded Program on Immunization (EPI) whose main 
objective is to minimize morbidity and mortality from 
vaccine-preventable diseases.(2) Nationally, the EPI was 
founded since 1985 transmitting immunization benefits 
to children and women of childbearing age.(3) According 
to the Global Vaccine Action Plan of the WHO, countries 
are aiming to attain immunization coverage rates for all 
antigens of at least 90% at the national level and at least 

80% at the district level,(4) in spite of that, the coverage 
rates are still under the targeted levels.(5) A large number 
of nations have not fulfilled the EPI goals due to missed 
opportunity for immunization which is one of the most 
substantial preventable factors affecting vaccination 
coverage.(6) The WHO EPI Global Advisory Group 
states that one of the ways to increase the immunization 
coverage rates is to vaccinate all eligible children at each 
visit to a health facility.(7) MOI is defined as inability 
to immunize a child who seeks preventive or curative 
services with antigen(s) for which he/she is eligible in 
the absence of true contraindications.(8) This study was 
conducted to estimate the proportion of MOI and identify 
the factors associated with them among young children 
at primary health care centers in Baghdad/Al-Karkh.

METHOD

This is a health system study utilizing a cross-
sectional design conducted in Al-Karkh side of Baghdad, 
the capital of Iraq, for the assessment of missed 
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opportunities for immunization and factors associated 
with them among the study population.

A total of 40 out from 90 primary health care centers 
were selected from Baghdad/Al-Karkh health directorate 
by a multistage random sampling. 

Scientific and ethical approvals of the study were 
obtained from the scientific and ethical committees in 
the ministry of health. After ensuring confidentiality 
and anonymity and illustrating the study purpose and 
importance, a verbal consent from each participant was 
obtained prior to data collection.

RESULTS

A total of 521 children’s companions were 
interviewed upon their exit from primary health care 
centers. Two hundred seventy six of them (53.0%) 
had come for vaccination, 177 (34.0%) for medical 
consultation, and 68 (13.0%) accompanying the mother 
or another sibling. About 66.4% of the children were 
under one year of age, and 50.9% were males.

Regarding the demographic characteristics of the 
children’s companions, most of them (82.9%) were 
20-40 years of age, 89.1% were females, 86.2% were 
either father or mother of the child, and 96.2% were 
married. Concerning their educational status, 8.1% were 
illiterate, 2.9% can read and write, 34.5% had primary 
education or less, 32.4% had incomplete secondary 
education, 12.1% had complete secondary education, 
and 10.0% had more than secondary education. Most 
of them (83.5%) were housewives and the others were 
employees, self-employed, or retired.

Ninety eight percent of the companions’ reported 
having a child vaccination card, of whom 83.5% (82.0% 
of the total enrolled) had brought it with them on the visit 
day. Of the children eligible for vaccination attending 
the primary health care centers, 36.4% had missed 
opportunities for immunization to at least one antigen, 
who constituted 24.0% of the total sample. The highest 
single vaccine missed opportunities was for measles 
(36.8%) followed by BCG and OPV0 (32.0%) and then 
Hexa3 and OPV3 (24.8%) (Table 1).

Table (1): The vaccine-specific missed opportunities.

Vaccine Number of MOI %

1 BCG 40 32

2 Hepatitis B, newborn dose 25 20

3 OPV 0 40 32

4 Hexavalent 1 12 9.6

5 OPV 1 12 9.6

6 Rotavirus 1 10 8

7 PCV 1 13 10.4

8 Hexavalent 2 19 15.2

9 OPV 2 19 15.2

10 Rotavirus 2 19 15.2

11 PCV 2 20 16

12 Hexavalent 3 31 24.8

13 OPV 3 31 24.8

14 PCV 3 28 22.4

15 Measles 46 36.8

16 MMR 1 17 13.6

17 Pentavalent first booster dose 9 7.2

18 OPV first booster dose 9 7.2
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The most prominent reasons for missing an immunization opportunity as declared by the companions were false 
contraindications for immunization (33.6%), the visit day was not a vaccination day (25.6%), and failure of the health 
care workers to assess the child’s immunization status (23.2%) (Table 2).

Table (2): Reasons for MOI.

Reasons for MOI n %

1 The doctor/nurse said that it could not be done because the child is sick 42 33.6

2 Today is not a vaccination day 32 25.6

3 The health worker did not assess the child’s immunization status 29 23.2

4 Negative parents’ experiences with vaccination 10 8

5 The doctor/nurse said that they could not open a vaccine vial for one child because this will 
waste the vaccine 6 4.8

6 The doctor said that he/she cannot administer simultaneously multiple antigens 2 1.6

7 The child’s residence is outside the geographical area of this facility 2 1.6

8 There were no vaccines 1 0.8

9 There would have been a long wait 1 0.8

Total 125 100

Factors associated with missed opportunities for immunization included child age (P=0.025), child sex (P=0.008), 
purpose of visit to the facility (P<0.001), companion’s education (P=0.006), companion’s occupation (P=0.012), and 
possession of the vaccination card (P<0.001) (tables 3 & 4).

Factors like family size, companion’s age, companion’s relation to the child, companion’s marital status, and 
residence were found to be not significantly associated with MOI (P>0.05) (tables 3 & 4).

Table (3) Child’s demographics. 

Missed opportunity No missed opportunity P value

n=125 100% n=218 100%

Child age groups (months) 0.025*

0-11 89 71.2 178 81.7

12-24 36 28.8 40 18.3

Total 125 100.0 218 100.0

Child sex 0.008*

Male 76 60.8 100 45.9

Female 49 39.2 118 54.1

Total 125 100.0 218 100.0

Reasons for attending the PHC center
<0.001*

Vaccination 67 53.6 209 95.9

For a medical consultation 44 35.2 9 4.1

Company 14 11.2 0 0.0

Total 125 100.0 218 100.0

Number of people living in the home 0.559

2-5 63 50.4 117 53.7

6 or more 62 49.6 101 46.3

Total 125 100.0 218 100.0

* Significant association using Pearson Chi-square test at 0.05 level.



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        399      

Table (4) The child’s companions socio-demographics characteristics.

Missed opportunity No missed opportunity P value

n=125 100% n=218 100%
Age groups (years) 0.482

<20 3 2.4 13 6.0

20-39 102 81.6 174 79.8

40-59 18 14.4 27 12.4

≥60 2 1.6 4 1.8

Total 125 100.0 218 100.0
Relation to the child

0.404
Mother/Father 105 84.0 183 83.9

Grandparent 20 16.0 32 14.7

Uncle/Aunt 0 0.0 3 1.4

Total 125 100.0 218 100.0

Marital status 0.658

Married 120 96.0 207 95.0

Widowed 5 4.0 11 5.0

Total 125 100.0 218 100.0

Schooling 0.006*

Illiterate 22 17.6 15 6.9

Read and write 5 4.0 10 4.6

Primary or less 48 38.4 75 34.4

Incomplete secondary 35 28.0 61 28.0

Complete secondary 8 6.4 29 13.3

More than secondary 7 5.6 28 12.8

Total 125 100.0 218 100.0

Occupation 0.012*

Housewife 118 94.4 178 81.7

Employee or laborer 3 2.4 18 8.3

Self-employed 3 2.4 18 8.3

Retired 1 0.8 4 1.8

Total 125 100.0 218 100.0

Having the child’s vaccination card <0.001*

Children who have vaccination card and brought it with 
them 97 77.6 217 99.5

Children who have vaccination card but not brought it with 
them 19 15.2 1 0.5

Children who do not have vaccination card at all
9 7.2 0 0.0

Total 125 100.0 218 100.0

Residence lies in the same municipality of the PHC center 0.249

Yes 117 93.6 210 96.3
No 8 6.4 8 3.7
Total 125 100.0 218 100.0

* Significant association using Pearson Chi-square test at 0.05 level.
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DISCUSSION

The overall rate of MOI in this study was 36.4%. 
Compared to previous studies, this was close to rates 
found in Egypt (30%), Sudan (35%), India (35.7%), 
Yemen (38%), and Nigeria (39.1%).(9-13) However, it was 
higher than findings in Kenya (16.2%), South Africa 
(4.6%), Kingdom of Saudi Arabia (12%), Argentine 
(19.8%), and Mozambique (20.6%).(6, 14-17) Conversely, 
our finding was lower than findings in the Dominican 
Republic (43.8%), the Philippines (50%), Swaziland 
(54%), and South Sudan (56.5%).(18-21) This variation 
in the prevalence of MOI could be due to; difference in 
sample sizes and sampling techniques.

The current study showed that the commonest 
vaccine missed was the measles vaccine (36.8%). This 
high rate indicates that our population might be at high 
risk of measles outbreaks. This finding agreed with 
findings of other researchers.(13, 21-24) 

The most distinguished reason for MOI by the 
children’s companions was the health care workers’ false 
contraindications (33.6%). This result agreed with the 
findings of many studies.(24-33) 

About 25.6% of the companions attributed the 
MOI to that the visit to the PHCC did not occur on an 
immunization day. This finding is compatible with that 
found by Al-Shehri S.N. et al, Mitra & Manna, and 
Verma et al(15, 34, 35) 

This study showed that children aged 12-24 months 
are more prone to MOI than younger ones (P=0.025). 
This agreed with the results of other studies.(18, 21, 36) 
This may be attributed to the long interval between the 
vaccines in the first year of life and those in the second 
year,. However, Assefa(37) stated that younger children 
are more likely to have MOI than older ones.

Male children appeared to be affected more than 
females in this study (P=0.008). This finding is consistent 
with what was found in previous two studies.(25, 37) 

The illiterate children’s companions were found to 
be significantly associated with MOI (P=0.006). this 
finding was compatible with what found by many other 
researchers.(6, 21, 26, 33, 36, 37) 

The current study revealed that children whose 
companions were housewives are more likely to have 
MOI compared to other occupations (P=0.012). This 

result agreed with the finding of an Ethiopian study.(37) 
Housewife occupation might be associated with low 
educational level and so the companion may have a 
low quality of child’s health care and a poor knowledge 
about the importance and benefits of vaccines.

CONCLUSION

A high rate of MOI was reported in children 
that might indicate a presence of a coverage gap in 
vaccination and the main reasons were seen to be health 
care workers and health system related.

RECOMMENDATIONS

This problem can be solved by frequent training 
of the health care workers on routine immunization 
services emphasizing on the true contraindications 
to immunization and the importance of vaccinating 
children at every contact with the health facility after 
assessing their immunization statuses. Also confirming 
the availability of vaccination services at primary health 
care centers on a daily basis might reduce MOI.
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ABSTRACT

Forensic learning is on the verge of the modern era of communication, speak then information exchange. The 
criminal choose at some stage in the criminal attachment continues between its small print yet circumstances 
has an advantageous function in collecting then corroboration the ability regarding reviving it. Forensic 
remedy considerably contributes in accordance with the removal over perplexity amongst judges, thru 
the strategies then capabilities over the medical practitioner anybody hold it. Which enables him thru the 
dissection of the body concerning the late according to expose the just the right details to that amount 
claimed his life. The key according to the guilt may also stay associated according to the scratching about 
the nose, as is noticed by way of the forensic doctor, which is grand over via the genetic fingerprint checker. 
A digit fingerprint is executed by using the fingerprint examiner.

Keywords: Forensic medicine, legal evidence, Criminal investigation, DNA evidence

INTRODUCTION 

Forensic nursing is a world vision emerging among 
the future regarding forensic science, where fault and 
stroke combine the twins almost husky structures up 
to expectation have an effect on the lives concerning 
human beings whole above the ball - fitness yet justice.1 
The need for insurance policies to deal with fundamental 
problems related according to diatribe yet its care-taker 
shocks are multidisciplinary. The shortage regarding 
skilled forensic doctors has carried according to big 
deficits into helpful forensic services. Modern strategies 
in conformity with make bigger and improve overall 
ponderabil standards because victims over crime, falsely 
accused or those falsely convicted, require the utility 
about forensic science in imitation of the employment 
over nursing.2

The position on forensic medication yet empiric 
expertise in attribution yet legal adaptation of information 
is of huge importance. The fundamental regulations over 
the judgments are based totally concerning certainty then 
sure bet yet are now not based totally over hesitation 
and suspicion, due to the fact the doubt, among 
general, is interpreted among prefer about the accused. 
The legislator had in accordance with devise legal 

mechanisms as would help the judiciary obtain prison 
sure bet so the decide may want to build his castigation 
concerning certainty yet certainty.3 Since the judge is a 
person any does no longer hold every the experiences 
regarding existence and the arts over science, but solely 
his advantage regarding legal expertise. People with 
empirical then scientific talents in accordance with help 
then help him then those any are forensic. The problem 
is so much now a decide calls a prison doctor to help him 
among a hurtful case, toughness, the forensic physician 
ought to stand very in a position yet unbiased therefore 
up to expectation the judge is furnished along correct 
data then that the judicial choice is legitimate or fair. 

A forensic health practitioner is a medical doctor 
whichever performs the purposes concerning the 
professional and adviser within specific between forensic 
medicine. It is additionally recognized to that amount 
every man or woman anybody consists of outdoors a 
pragmatic examination then presents an expert intention 
specialized among a judicial law and consequently 
consists of the doctor, the expert of weapons, the 
fingerprint specialist, the forensic photographer yet the 
professional on the investigation.4

It is every medical doctor any conducts a judicial 

DOI Number: 10.5958/0976-5506.2018.01488.2 



 404       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

trial or publishes an oral opinion. For example, a public 
doctor whoever examines the easy day by day medical 
facts yet gives preliminary clinical reports, the physician 
regarding intimate remedy whoever conducts the trial 
or cure concerning poisoned, or the medical doctor 
concerning dermatology, test and treatment regarding a 
character infected including genital disease or combined 
according to era associated in accordance with And a 
general practitioner whoever is treated together with 
a gunshot wound, an acid rely and a wound prompted 
through a visitors accident, yet a radiologist. He is 
given radiological reviews of a crack among assured 
mechanism. The forensic physician knows so she is the 
doctor anybody devotes whole his day after the job then 
is no longer allowed after act his walks of life abroad. 
Study the problems and empirical troubles so much 
are after him or bear the period after read then follow 
above the present day scientific lookup among distinct 
branches about forensic medicine.5

METHODOLOGY 

Forensic Physician

The forensic health monger has dense names. He 
is referred to as like that homage amongst Egypt yet 
Jordan. In Iraq, up to expectation is acknowledged 
as the forensic medical doctor fit in accordance with 
the fact she ancient in imitation of stay formerly 
associated collectively including the ministry involving 
JusticeThe forensic health monger has dense names. He 
is referred to as like that homage amongst Egypt yet 
Jordan. In Iraq, up to expectation is acknowledged as 
the forensic medical doctor fit in accordance with the 
fact she ancient in imitation of stay formerly associated 
collectively including the ministry involving Justice.6 
The renown may moreover stay taken out of the Turks 
because about theirs use. Where Iraq was once affiliated 
in accordance after the Ottoman governance was once 
moreover acknowledged namely criminal medicine, or 
partial accept with hence the Fame of judicial remedy 
the excellent names, due to the fact the saying about the 
court has a widespread concept, consists of justice, law, 
below Islamic criminal (Shara), as like as acknowledged 
as through way over others sinful medicine. The forensic 
health practitioner plays a vital position within arriving 
at the truth. 7 When the iniquity occurs, certain is 
surrounded by way of the use of a whole lot ambiguity, 
specially salvo the convict is a professional criminal, 
but it additionally depends upstairs the morality or 

probity about the forensic scientific doctor in work 
done his labor yet helping the judge. Making the wrong 
judicial decision, therefore, the pick out bear according 
to posture cautious within choosing an environment 
friendly forensic doctor recognized so a whole lot honor 
yet intelligence. 8

Forensic nursing science and include the 
following:

1. Examination of the injured to determine the injury 
and its cause

2. Anatomy of bodies and body parts and examination 
of organs to identify and identify the cause of death 
and answer questions from investigators.

3. Attend the process of opening the grave to exhume 
the body to describe or autopsy to indicate the cause 
of death or take any other action requested by the 
investigating judge.

4. To express the technical opinion in the medical 
projections before the judiciary.

5. Age and sex determination at the request of a court 
or a competent official body.

6. Conducting on-site detection and inspection where 
appropriate.

7. Examining the facts resulting from crimes against 
morality and public morals. 

8. Examine the seminal and bloody substances and 
their groups.

9. Examination of the hair and its origin.

10. Analysis of various samples such as drugs, poisons, 
fire, and other bodily excretions.

11. Examination of tissue samples to verify the nature 
and return of all methods.

12. Perform DNA tests.

The issue about transferring the forensic health 
merchant according to the loss of life aspect is a primary 
project of the forensic work, the vicinity as evaluates the 
surroundings circle the body, the objective conditions, 
the condition upstairs the body, the condition, but the 
clothes, yet obtaining technological information beyond 
the body. Monitors the transfer on the organism or gives 
a technological document primarily based on day out 
in relation to the habit over death.9 The forensic fitness 
trader must, atop moving among imitation together 
with the demise scene, recognize to that amount the 
characteristic upon the forensic assignment requires him 
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among conformity along aid with the group regarding 
experts as like a great deal a section concerning that 
team, but the forensic doctor hold according to currently 
not entrust a ultimate desire due to the fact related to 
or the behavior about the death based completely 
thoroughly concerning the examination over the body 
at the scene.10 The forensic doctor practices an integral 
by means of between attaining the truth. When a crime 
occurs, certain is surrounded with the useful resource of 
a bunch upon ambiguity, mainly agreement the sinner is 
a professional criminal. But certain additionally depends 
about the integrity but reverence of the forensic scientific 
physician in the common overall performance as regards 
his job then helps the judge. Forensic health practitioner 
into the workout as regards his work imminent of the 
issuance regarding an incorrect judicial choice as a 
result the figure out ought in conformity with timekeeper 
oversea about deciding on an efficient forensic health 
monger viewed namely reverence then intelligence.11

RESULT AND INVESTIGATION

DNA evidence

DNA proof hourly plays an important function 
between peccant investigations and in half instances 
can also keep the solely capacity about convicting a 
suspect. The steady improvements into forensic genetic 
analysis hold led after an at all paltry discovery onset for 
DNA containing traces. Recently, current multiple kits 
because exhibition regarding so-called mini-STRs have 
been flourished enabling detection about DNA quantities 
of 25 pg. then less. Nowadays, profitable DNA analysis 
is viable out of samples before regarded unfeasible 
for autosomal DNA detection, e.g. telegenic hairs, 
old bones then teeth, yet little quantities concerning 
incredibly degraded DNA. Even DNA profiles from 
easy fingerprints yet bullet ought to stand detected, or 
latter methods absolutely desire further beautify the 
typing success. However, the ever-continuing upgrades 
about forensic DNA typing worsen the best problem 
concerning contamination. DNA contamination execute 
manifest at somebody time at some point of a peccant 
(homicide) investigation, stand it at the fault scene, e.g. 
by using the policeman or fortuity personnel, during 
each handling about the body about the road in imitation 
of or at the morgue, or also all through autopsy.12  

Criminal investigation

The looking after about its ordinary which means is 

the inquire because a misplaced truth and each burgher 
whichever is profound as regards his intuition yet printed 
it according to attain the entirety up to expectation 
occurs between face about him of this life. The inventor 
so he questionable concerning the conduct of his son 
resorted according to a method concerning research then 
management aimed at achieving the discovery about the 
imbalance in his behavior. The pleader regarding the 
world desires according to stay investigated when he is 
consulted of an interview.13 He investigates yet verifies 
the young till that reaches oversea after genuine support, 
then the world concerning history needs an absolute type 
on investigation. And the superintendence among its very 
own sense is the investigation. The perpetrator, between 
guidance because inclination according to the court 
docket according to be brought the discipline as some 
know the techniques in imitation of gather evidence in 
conformity with prove the truth among anybody presence 
or rule administratively and economically yet such 
is natural that the procedures comply with the arrival 
agreement such was administratively administrative, 
hurtful and criminal. The superintendence is known as 
an executive management then a convicted care yet is 
additionally known namely the skill after the truth.14

Crimes against women and children

One concerning the nearly left out areas on stroke 
or misbehavior pronounced below each and each USA 
is Invasion among opposition in accordance with 
women. One atop the simply egregious or substantial 
violations concerning nationwide rights amongst the 
world. Violence within antagonism to girl consists 
regarding pressure yet sexual violence, lady genital 
mutilation, compelled marriage, stalking, business 
sexual exploitation such as prostitution yet pornography, 
trafficking, beatings, home murder, esteem killings, 
impact discrimination, female infanticide then sexual 
harassment. Violence toward ladies is currently not 
natural, sinful afterwards acceptable, or need in 
accordance with not ever posture tolerated yet justified. 
Everyone - humans (men and women), communities, 
governments then global our bodies - are accountable 
because supporting within conformity together with 
yoke aloof interpersonal Invasion then into imitation 
along Felicitous the struggling that causes.15 

Medico Legal Autopsy 

Medico-legal autopsy is performed, as part of the 



 406       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

inquest procedure, when ordered by the investigating 
authority in ML deaths. The in questing authority is 
usually civil (Police/Magistrate) but military inquest is 
carried out in areas where civil administrative set up is 
not available to carry out inquest. Under section 154, 
Cr PC the in questing authority can order any registered 
medical practitioner or medical graduate to carry out ML 
autopsy.A medico legal death is one which is not natural 
or doubtful. As a dictum, all unattended, undiagnosed, 
unidentified and un-natural deaths are considered as 
medico legal and the police are to be informed by the 
medical officer under section 39 of Cr PC. Since any 
death in the operation theatre, labor room, during post-
operative period during / following invasive procedure, 
and can give rise to doubts in the minds of relatives and 
public, all such deaths are to be considered as medico 
legal.16

CONCLUSION

Find evidence of criminal has become a very 
complex issue in front of the evolution of criminal 
methods used by the offender in the implementation 
of his crime, the latter which deeply exploit modern 
technology, which has become a double-edged sword, 
on the one hand has contributed to the detection of 
crime. Hence, it seemed necessary to keep pace with 
this development award of criminal policy based on 
SC scientific progress in all fields, especially including 
the field of forensic medicine, which showed judicial 
practices to achieve the results of a high degree of trust 
and importance in the field of the criminal investigation 
made him a way to prove acceptable to the court sings 
the judge about the need for mental process that seeks it 
down to the truth ,and thus gave him a chance to activate 
its role in the search for evidence of criminal ,through 
the use of physicians immigrants in order to obtain 
forensic evidence that became controls the fate of the 
public action and thus the fate of the accused the forensic 
aspire always to search for scientific truth and present it 
to the judiciary to enlighten him to walk in the public 
action aimed at the application of sanctions measures 
of security to the shareholders in the commission of the 
crime ,based on the evidence or sings fixed settle in the 
conscience of the judge after the scrutiny and beats the 
balance of right and law.
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ABSTRACT

This was  a prospective study done at Babylon Teaching Hospital, during the period from May to October 
2016 . To evaluate the role of Bishop score and cervical length in predicting the success of induction of 
labor, 120 patients  who met the inclusion criteria were enrolled in this study. Bishop score and cervical 
length in millimeters were measured by trans-vaginal ultrasound  prior to induction, patients with conditions 
that contraindicated induction, prostaglandins or vaginal delivery were excluded. Successful induction i.e. 
delivery within 72 hours after induction was taken as primary outcome in the study. According to the Bishop 
score and cervical length combination, patients were categorized into 4 subgroups. When Both factors are 
favorable 90.9% of patients had successful induction, Bishop score was significant predictor of vaginal 
delivery within 72 hours in nulliparous women only, while cervical length was insignificant predictor. In 
conclusion, Bishop score when complimented with cervical length by trans-vaginal ultrasound could predict 
the success of induction of labor 

Keywords: Biishop score, cervical length, induction of labor, transvaginal ultrasonography

Corresponding author: 
Ban Amer Mousa
Email:  banamgob32@gmail.com

INTRODUCTION

Induction of labor is procedures aimed at artificially 
stimulating uterine contractions  to start labor. It means 
deliberate termination of pregnancy beyond 28 weeks 1,2 . 
Usually, labor induction performed by prostaglandins or 
oxytocin administration or by manual amniotic membrane 
rupturing.  The transcendent objective of Obstetrics 
is that ‘ every pregnancy should culminate in healthy 
baby and healthy mother’. Labor induction is indicated 
in certain cases for either maternal or fetal conditions. 
Occasionally induced labor may end in instrumental 
delivery or cesarean section. The decision of induction 
depends upon the assessment of the obstetric balance by 
weighing the risks of continuation of pregnancy against 
the risks of pregnancy interrupted. Success of induction 
of labour depends on proper selection of cases. Before 
induction cervical ripening is denoted by Bishop scoring  

which was introduced by Bishop in 1964 . Bishop score 
of less than 6 requires further ripening, while a score of 
9 or greater suggests that ripening is completed. Good 
Bishop score indicates The likelihood that induction of 
labor will be effective. 3, 4. 

In general induction of labor is tried when a mother 
has  are a favorable Biishop’s score . Misoprostol or 
prostaglandin gel may be given to a mother  to assist the 
cervix and get improved scores,  however, a unfavorable 
score stated to be 6 or lower. 5. When the induction is 
indicated, cervical ripening agent may introduced prior 
to planned induction by one or two nights.  Scores of 8-9 
indicate a very ripe cervix and high chance of successful 
induction 6. 

Recently measurement of cervical length by TVS 
for prediction of success of induction of labour is 
being used which is having more reproducibility 5. It 
has been investigated as a way of predicting the likely 
outcome of induced labour as an alternative to clinical 
digital examination described by Anderson in 1991 
and also by others The elective induction can be done 
in various methods. The use of intravenous oxytocin 
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in induction of labour increased gradually since 1950 
after the discovery of oxytocic effect of the posterior 
pituitary extract by Dale in 1906 and the synthesis of 
the uterotonin by Duvigneud in 1950 . The first systemic 
study of prostaglandin was by Kurzork and Liebin 
in 1930. At present prostaglandins are used in labor 
7-12. There are many maternal and fetal indications for 
induction of labour among them postdated, pregnancy 
is probably the commonest indication . hypertention 
etc. as indications for induction. Though induction of 
labour has its own hazards like iatrogenic prematurity 
and associated perinatal mortality etc, but it has always 
been that the gains are on higher side in selected cases 11.

SUBJECTS AND METHOD

The present study was carried out on 120 pregnant 
women, (80 primigravidae and  40 multigravida) who 
were admitted in antenatal ward in General Hospital 
for  labor during  the period from May to October 2016. 
The study included pregnant women , with single viable 
foetus in cephalic presentation, at gestational age 37 – 
42 weeks and not contraindicated to induction of labor. 
A detailed history was taken from all patients followed 
by general and systemic examinations.  Complete 
obstetrical and per vaginal examination for cervical 
and pelvic assessments according to Bishop score were 
done followed by vaginal ultrasound assessment. Bishop 
score of less than six  considered as unfavourable score 
and cervical length of more than 30 cm as unfavourable 
cervix . Additionally, the study participants subdivided 
into 4 subgroups according to their Bishop score and 
cervical length combination; (bishop score > 6 and <30 
mm), (bishop score <6  and cervical length <30 mm) 
, (bishop score >6 and cervical length >30 mm) and 
(bishop score <6 and cervical length >30 mm) 

When Bishop score and cervical length were 
unfavourable, misoprostol induction was done with 25 
micrograms of tablet vaginally repeated in every 6 hours 
until maximum of four doses. Patients with favorable 
Bishop score and cervical length were induced with 
oxytocin or misoprostol. All cases followed with CTG . 
partographic representation.

FINDINGS 

The mean age of pregnant women was 26.1±7.1 
(range: 20 – 40) year, furthermore, half of the studied 
group aged 20 – 29 years, and only 6 (5%) of participants 
aged 40 years or more. Regarding the gravidity, almost 

two thirds (66.7%) of the women were primigravida, and 
66.7% delivered by normal vaginal delivery (NVD). The 
mean gestational age at delivery was 39.4 ± 1.48 (range: 
37 – 42) weeks and the mean birth weight was 3.4 ± 
0.7 (range: 2.2 – 5.0) kg, (Table 1). The indication for 
induction of labor was premature rupture of membrane in 
51.7% of women, postdate in 25% and medical diseases 
in the remaining 23.3%, (Figure 1).  The Bishop score 
was < 6 in 92 (76.7%) and ≥  6 in 28 (23.3%) women , 
cervical length was ≥ 30 mm in 70 (58.3%) and < 30 mm 
in 50 (41.7%) women, (Table 2). Further subgrouping 
of the study participants was made according to their 
Bishop score and cervical length combination, into four 
subgroups, (Table 3).  The cross-tabulation of Bishop 
score against cervical length revealed a significant 
association between the two parameters, (P<0.001), that 
cervical length of ≥ 30 associated with lower Bishop 
score, (less than 6) which indicated an inverse correlation 
between the two parameters, (Table 4). From other point 
of view, there was a statistically significant association, 
(P<0.001), between unfavorable combination of (Bishop 
score < 6 and cervical length  > 30 mm)  and delivery 
by cesarean section; 54.5% of pregnant women with this 
combination delivered by cesarean section compared to 
lower proportions among other combination subgroups, 
while all the 24 pregnant women with favorable 
combination (Bishop score > 6 and cervical length  < 
30 mm) delivered by normal vaginal mode of delivery 
(Table 5).  

Table 1. Baseline characteristics of the studied 
group

 Variables Number of patients (%)*

Age

Less than 20 24  (20.0)

20-29 60  (50.0)

30-39 30   (25.0)

≥ 40 6     (5.0)

 mean ± SD (range) 26.1 ± 7.1 (16 – 40)

Gravidity  

Primigravida 80  (66.7)

Multigravida 40  (33.3)

Mode of delivery

NVD 80  (66.7)

CS 40  (33.3)

Gestational age   mean ±SD 
(range) week 39.4±1.48 (37-42)
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Birth weight         mean ± SD  
(range) kg 3.4±0.7 (2.2-5.0)

* Values are frequency and percentages unless mentioned, SD: 
standard deviation, NVD: normal vaginal delivery, CS: Cesarean 
section

Figure 1. Indications of induction of labor

Table 2. Distribution of the studied group 
according to their Bishop score and  cervical length

Parameter Number of
patients %

Bishop score < 6 92 76.7

 > 6 28 23.3

Cervical length ≥ 30 70 58.3

 < 30 50 41.7

Table 3. Subgrouping of the study participants 
according to the Bishop score and cervical length 
combination

Bishop score ,  cervical 
length Number of patients %

>6  ,  <30 mm 24 20.0

<6  ,  <30 mm 26 21.7

>6  ,  >30 mm 4 3.3

<6  ,  >30 mm 66 55.0

Table 4. Cross-tabulation between Bishop score 
and cervical length of the pregnant women 

 
Cervical length (mm)

Total
≥ 30 < 30

Bishop score No. % No. % No. %

Less than 6 66 94.3 26 52.0 92 76.7

More than 6 4 5.7 24 48.0 28 23.3

Total 70 58.3 50 41.7 120 100.0

Chi square= 29.2,    P. value < 0.001

Table 5. Association between (bishop score, 
cervical length) combination and mode of delivery of 
the pregnant women.

bishop score 
,  cervical 
length 

Mode of delivery
TotalCesarean 

section
Normal 
vaginal 

No. % No. % No. %

>6  ,  <30 mm 0 0.0 24 100.0 24 20.0

<6  ,  <30 mm 4 15.4 22 84.6 26 21.7

>6  ,  >30 mm 0 0.0 4 100.0 4 3.3

<6  ,  >30 mm 36 54.5 30 45.5 66 55.0

Total 40 33.3 80 66.7 120 100.0

Fisher’s exact test , P < 0.001

DISCUSSION 

The advantage of trans-vaginal sonography 
(TVS) as predictor of effective induction of labor in 
collaboration with Biishop’s  Score have been assessed 
by several authors, thus the present research attempted 
to assess the purpose of cervical length and Bishop score 
in forecasting proper induction of labor in groups of 
expectant mothers in Iraq. The outcomes the research 
were related to the same to those found by Barthaa et 
al., concerning, the signs of induction, and features of 
those affected 6. Bartha et al. established that the number 
of women given prostaglandins and assigned in the 
unripe group for induction of labor considerably reduced 
employing the ultrasound thresholds as compared to the 
standard approach of an improved Biishop’s  score. An 
improved Bishop’s score has the ability to predict the 
extent which are impossible to be assessed by TVS, the 
assessment stands to be an issue of concern in regard to 
variations of professional clinical skills of the assistants, 
nonetheless, the ultrosonography examination of the 
cerviix is slightly independent & could be applied in 
making a proper decision prior to labor inductions 5, 11. The 
present research showed that both approaches to cervical 
examination including cervical length and Biishop’s  
score were considerably associated with a successful 
induction, however, EIghorori & others, determined that 
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the TVS cervical size examination is superior to Biishop’s  
score when it comes to forecasting the induction delivery 
period and achievement labor induction13. The current 
research established that cervical size found by TVS was 
greatly smaller in those womem who deliver vaginally 
as compared to those who delivered through cesarean 
section. Cervical size less than 30 mm and Bishop’s 
score more than 6 were highly associated with proper 
induction, and a considerable extent of vagiinal births. 
Goneni eti al. 14. determined that the  T.V.S. assessment 
of the cerviix prior to inductiion diid have any impact 
on forecasting of cervical inducibility attained through 
an improved Bishop’s score and all the approaches of 
examination of the cervix were highly linked to proper 
induction specifically, when the Bishop’s score was less 
than the value of 6, and cervical size of 27 mm through 
the TVS method. Pandis et al. established that the finest 
minimum mark in forecasting proper induction was 
cervical size of 28 mm, and a Biishop’s  score of 3, 
similarly, they indicated that, the size of cervix seems to 
be a good forecaster of proper indication.  Daskalakiis 
et al.15 stated that the Biishop’s score couldn’t influence 
mode of delivery, an expectant women with a cervical 
size of 27.0mm is liable to give vaginal birth, likewise, 
Boozarjiomebrii et al.16 established that availability of 
cerviical routing is considerably linked to less latent 
stage and less induction delivery period. Tan et al.17 
determined that TVS was less agonizing as compared 
to digital assessment. Therefore, both Biishop’s  and 
cervical length score were forecasters of a proper 
induction. Yaing eti ail.18 stated thait the cerviical size 
3.0cm or below could be a predictor of mode of delivery 
and labor induction. Abdelazim et al.1 and El-mekkawi 
eti ali.19 acknowledged a substantial connection between 
the cervical size and positive labor induction and not 
Biishop’s score. 

CONCLUSION

Trans-vaginal sonography measurement of favorable 
cervical length  and favorable Biishop’s scores were 
both significantly associated with successful induction 
and could be good predictors of successful induction.
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ABSTRACT 

The main aim of this paper is to appreciate and evaluate human resource management practice of nurse 
managers utilizing Henri Fayol’s theory. The study being conducted to health facilities in Southern Leyte 
purposively employed sixteen respondents qualified based on the inclusion criteria such as having supervisory 
experience of atleast five years, either male or female and with permanent employment status. The study 
utilized descriptive-evaluative research design in order to collect information without manipulating or 
changing study subjects and its environment.  Demographic data were tabulated using simple percentage. 
Weighted mean was also used to establish different management practice delivered and implemented by 
nurse managers. Based from the findings, most of the nurse managers were female (87%), aging 40-47 years 
old, with an average gross individual monthly income of 17,000 to 25,000 thousand pesos. All of them did 
not have units of graduate degrees, however underwent trainings parallel to nursing practice. Education 
and supervisory-related trainings were acquired through shadowing and peer-coaching. Nurse managers 
identified that the fast turnover of staff nurses is the leading factor affecting human resource management 
due to low salary rate of staff nurses. Planning and controlling were the least among the five managerial roles 
delivered by nurse managers. 

Keywords: Nurse managers, Management theory, Nursing management 

Corresponding Author:
Heru Santoso Wahito Nugroho 
Health Polytechnic of Surabaya
Jl. Pucang Jajar Tengah 56 Surabaya, Indonesia
heruswn@poltekkesdepkes-sby.ac.id

INTRODUCTION

The American Nurse’s Association defined nursing 
practice as the promotion, prevention, optimization 
of patient’s abilities, alleviation of suffering through 
diagnosis and proper treatment and advocating in the 
care of different clienteles across lifespan. A nurse, as 
a professional performer of the nursing discipline is 
called to deliver what is expected of his/her profession 
to satisfy the acceptable level of care for the sick and 
well to individuals, families, communities and the 
population. As a nurse emerges over the changing 
practice in health care, he/she is also expected to assume 
roles as communicator, advocate, change agent, leaders 
and managers and research consumers.  A nurse manager 
must recognize the need for growth within, which then 

translates into improvement of one’s practice. Practicing 
nurse managers illustrate role perceptions; cite decision 
making and problem solving as major roles for which 
maintaining objectivity is a special challenge(1).

Rapid changes in today’s health care industry 
are reshaping the nurse’s role. The emergence of new 
health care systems, the shift from service orientation 
to business orientation, and an extensive redesign of 
the workplace directly affect where and how nursing 
care is delivered as well as those who deliver the care. 
Nurses must understand the health care system, the 
organizations they work and resources as well. They 
need to recognize what external factors affect their work 
and how to influence those forces. 

In the Philippines, Health Care System is in the 
midst of significant and dramatic development as it 
continues to rapidly evolve - the devolution of hospitals 
to the Local Government Unit; free health care for the 
senior citizens; and the no-balance billing policy for the 
indigents. These resulted to increase number of patients 
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in the hospital which in turn increased the workload 
of staff nurses and nurse to patient ratio adding more 
burdens to the nurse managers. The impact of these 
changes greatly affects the role of nurse managers in 
their practice. They are tasked with a wider range of 
playing both the key to ensuring quality patient care and 
excellent workplace for staff nurses.

The roles of managers have expanded in response 
to changing health care delivery, practice and the 
philosophical shift. In exploring the concept of 
management in practice, all nurses are managers(2). They 
direct the work of professionals and non-professionals 
in order to achieve expected outcomes of care. Sullivan 
mentioned that nurse managers in the health care setting 
is responsible and accountable for the goals of the 
organization(3). 

 As stated in the Philippine Nursing Law, a person 
occupying managerial positions requiring knowledge of 
nursing must be a registered nurse, have at least two years 
experience in general nursing service administration; 
possess a degree of BSc in Nursing, with at least nine 
units in management and administration courses at the 
graduate level; and be a member of good standing of the 
accredited professional organization(4).

No study has been made to document how the nurse 
managers utilized Fayol’s theory of management in 
human resource(5) of the nursing practice with dynamism 
to the changing health care practice. This study deeply 
appreciate and evaluate human resource management 
practice of nurse managers utilizing Fayol’s theory in 
the changing health care practice which must be looked 
into for possible enhancement of these management 
components to effectively deliver care among clientele.  

MATERIALS AND METHOD

The study utilized descriptive-evaluative research 
design to collect information without manipulating or 
changing study subjects and its environment.  Therefore, 
the researcher cannot in anyway interact with the 
environment to avoid changes related to the study. The 
descriptive technique permits the statement about the 
identified management functions of nurse managers 
utilizing Fayol’s theory(5). 

The study as conducted to selected health care 
facilities in Southern Leyte. It is the only tertiary and 
government-owned hospital having 100 bed-capacities 

with an average of 85 to 95 patients and admissions 
daily.  The hospital is divided into different wards and 
departments. As the catchment hospital in Southern 
Leyte and its neighboring provinces in the region, it also 
houses special areas such as operating room, Intensive 
care unit, emergency and delivery rooms and the office 
of the Integrated Provincial Health Offices (IPHO) 
where all community health services in the Rural Health 
Units (RHU) are being facilitated.  

A purposive non-probability sampling was used in 
this study to acquire data that sufficed the research’s 
query.  A purposive sampling selected the study 
participants based on personal judgment guided by the 
set inclusion criteria. They were nurse supervisors with 
permanent employment status, having five years of 
supervisory experience, either male or female, regardless 
of the age at the time of data collection. 

The study developed a researcher-made 
questionnaire based on Henri Fayol’s theory of 
management. The tool had two parts whch includes 
demographic profile of the study participants such as 
age, gender, gross individual monthly income, number 
of years of supervisory experience, trainings, graduate 
or postgraduate programs earned and completed as of 
the date of the study. The second part of the instrument 
constitutes the five managerial functions in Henri 
Fayol’s theory of management(5). The five management 
components include planning, organizing, commanding, 
coordinating and controlling. Each management 
function has five statements and nursing stituations 
commonly observed in the nursing practice and 
workplace which also describes the function. Literature 
readings and systematic integrative reviews were also 
utilized to enhance each description under each function. 
A total of twenty five evaluative statements were pre-
tested to nurse supevisors having the same inclusion 
criteria of the actual participants. The purpose of the 
tool pre-testing was to ensure validity and reliability 
of the instrument, appropriateness of the words used 
and comprehensiveness. The tool was Likert- scaled 
as follows: 5- very well delivered, 4- well delivered, 
3- delivered, 2- least delivered, 1- not delivered, 
respectively. 

The researcher communicated the heads of the 
nursing service where the study was conducted. Consent 
was signed and accomplished. Pilot test was done and 
incorporation of results was made prior to the actual 
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conduct. The survey tool was distributed, then retrieved 
and tabulated therafter. The researcher together with the 
statistician analyzed and interpreted the data. 

The categorical data (demografic profile) were 
analyzed using frequencies and percentages(6). For 
numerical data, weighted arithmetic mean was used(7) 
to determine the different management components 
adopted by the nurse managers of the hopsital’s human 
resource. 

FINDINGS AND DISCUSSION

Demographic profile 

Table 1. Distribution of Age and Gender

Age 40-47 years old 
Male Female

Gender 2 14

Percentage 12.5% 87.5%

Most of the respondents ages 40-47 years old which 
are considered young adult as per Erikson’s classification 
of role development. This implies according to the 
study of Zwick that younger supervisors are frequently 
associated with technical skills and knowledge, 
innovation, creativity, flexible to work schedules and is 
open to new knowledge(8). Most of the nurse supervisors 
were female, which supported the findings of Wilson 
that the nursing profession is female-dominated work. 
The nursing is viewed as a caring profession so as 
women fit for the job due to their motherly instinct. In 
the presense of this limelight, men were driven away to 
choose nursing as their profession(9). 

Table 2. Monthly Salary Gross Income and Years 
of Supervisory Experience

Salary 17,000-24,000

Years of experience 
5 years and 11 months 
6-10 years            

10 (62.5%)
  6 (37.5%)

The respondents were well compensated as 
stipulated by Republic Act (RA) 7301 otherwise known 
as the Magna Carta of Public Health Workers. The RA 
mandated that public health workers should receive salary 

Grade 16 for supervisory function with increments every 
ten years including allowances and benefits, additional 
compensations and applicable incentives(10). Dacang 
mentioned that in some private hospitals and health care 
institutions, employers can not provide higher salary 
since its revenue were dependent to economic viability 
of the hospital(11). Patient admissions were getting 
smaller every time because of the high cost appropriated 
to health services in private hospitals which in turn limit 
the capacity to increase compensation of health workers.  

Most of the nurse managers had five years of 
experience in supervisory functions. This indicates that 
the respondents were in the expert level classification 
of Benner’s theory(12). Benner novice to expert model 
identified nurses with at least two years of managerial 
experience who are proficient enough and capable to see 
nursing situation as a whole and more than the sum of its 
parts. Proficient nurses were able to learn from their daily 
experience and typically adjust plans in accrdance to the 
need of different life events.  The result conformed to 
the requirment of RA 9173 also known as the Philippine 
Nursing Act of 1991 that states nursing administrators 
should have at least two years of experience in general 
administration on nursing service(10).  

However, on the basis educational attainment 
required as supervisor, none among the respondents 
acquired units for graduate education. In Article VI, 
Section 29 of RA 9173 requires nurse managers to 
have nine units in management administration courses 
at the graduate level(10). This was caused to weak 
implementation and reinforcement of the rules and 
regulations to be implemented. Further, the weak 
educational qualification of the individual hampers 
to receive promotion because of the seniority or ones 
political affiliation. On the other hand, nurse supervisors 
had undergone trainings like shadowing and peer-
coaching. The data implies that the respondents were 
able to acquire knowledge that was used in supervisory 
role in the area of assignment. Dehghani explained that 
the nurse managers are responsible to directly supervise 
transactions in the nursing service and aid in reaching the 
goals of the organization. Supervisors are responsible to 
expand knowledge, skills and commitment of the staff 
nurses and nursing personnel for efficient delivery of 
care that is why high educational qualification is needed 
to guarantee the quality of care implementation(13).
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Table 3. Educational Attainment and Trainings

Educational Attainment 
BS
MA/MS/MN/MM
PhD, DNS, DM

16 
0
0

Trainings 16 

Table 4. Planning, Organizing, Coordinating, Commanding and Controling

Planning function Mean 

  
Parameters      Interpretations 

1.01-1.49          Not delivered
1.5  -2.49          Least delivered 
2.5-  3.49          Delivered 
3.5-  4.49          Well delivered 
4.5-  5               Very well delivered

s1 2.93

s2 2.5

s3 1.6

s4 1.93

s5 2.855

Total 4.726 2.363

Organizing function

s1 3.96

s2 3.89

s3 3.785

s4 3.375

s5 3.635

Total 7.458 3.729

Coordinating

s1 4.09

s2 4.57

s3 4.245

s4 4.66

s5 4.785

Total 8.94 4.47

Commanding

s1 4.785

s2 4.945

s3 4.66

s4 4.715

s5 4.93

Total 9.614 4.807

Controlling

s1 2.5

s2 2.5

s3 3

s4 2.5

s5 3.285

Total 5.514 2.757
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Management Functions of Nurse Managers on 
Human Resource using Fayol’s Theory     

The table displayed the predominant management 
functions of nurse supervisors in the health care 
facility and focuses on Henri Fayol’s five management 
functions(5). Based from the results, nurse managers’ 
predominant function was commanding (4.807), while 
the least delivered function was planning (2.363). The 
data implies that nurse manager’s primary role was to 
command subordinates and ensure strict observance 
to chain of authority. This is to ensure proper 
communication and staff-manager relationship. The 
establishment of this connection motivates the staff 
nurses to shelter compliance and respect to institutional 
policies governing the practice of nursing. On one 
hand, the planning function of the nurse managers was 
least delivered. This effect supported the findings of 
Brown (2008) that planning as a dynamic function of 
a nurse manager was acquired on both experience and 
continuing education agenda(14). The know-how prepares 
the nurse when circumstance of the same would ensue in 
the future. Education and equipment of comprehension 
were obtained in formal instruction course through 
earning a degree. 

The management is about enforcing laws or setting 
tolerable standards in the performance and not being 
proactive which managers are experiencing difficulties 
from their day-to-day encounter(16). Management by 
exception was often related to poor satisfaction and 
absenteeism. The fast turover of nurses in the workplace 
limits the nurse manager’s capacity to control human 
resource due to low salary rate and high nurse to patient 
ratio. In this effect however, nurse suervisors developed 
new roles over time such as carative managerial role, 
collegial and the character to educate other hospital 
staffs(16).

The management is about enforcing laws or setting 
tolerable standards in the performance and not being 
proactive. Management by exception was often related 
to poor satisfaction and absenteeism. The fast turnover 
of nurses in the workplace limits the nurse manager’s 
capacity to control human resource due to low salary 
rate and high nurse to patient ratio. As stated in the 
House Bill number 2145 of the Philippines’ House pf 
Representatives, the nurse-patient ration in government 
hospitals and public health system was generally below 
the standard of quality nursing care. However, according 

to Umil (2015) that nurses were forced to perform on-
duty longer tha the mandated eight hours of hospital 
work because of the insufficient suply of nurses(15). The 
worsening condition of government hospitals became 
one of the leading challenges in Philippine health care 
sector. This resulted to inability of the nurse managers to 
control human resource for safe delivery of care(17).  

Based on the description above, the nurse managers 
need to immediately prepare a plan for management 
improvement which is their main task, by first arranging 
the elements to be improved based on the priority 
order. In this case, there are many ways to arrange the 
order of priorities, for example using the Difficultness-
Usefulness Pyramid (DUP) method(18). 

CONCLUSION AND SUGGESTION

 From the findings of the study, the researcher 
concluded that nurse managers were generally yonug 
adult, earning a gross income of 25,000 pesos per month 
on the average. The nurse managers acquired supervisory 
skills through peer- coaching and shadowing from senior 
managers as overseer of the daily transaction in nursing 
service. All of them did not obtain units in graduate 
programs, however attended trainings, conventions 
and fora for professional growth. The findings also 
revealed that planning and controlling were the two 
of the management functions least delivered while 
commanding was very well executed. Fast turnover of 
nurses and absenteeism were among the prime problems 
encountered by nurse managers. 

Based from the results, the researcher suggests 
the following measures. First, nurse managers are 
encouraged to enroll to a graduate degree program to 
enhance managerial and supervisory skills. Second, 
the government or state legislators to revisit laws and 
policies in the provision of outright compensation to 
generate more job opportunities among nurses in the 
hospital to address fast turn over of nurses. Third, to 
develop actions to highlight other supervisory functions 
of the nurse such as staff development  especially on 
human resource utilization.   

Ethical Clearance, Funding and Conflict of 
Interest: This study has obtained ethical clearance in 
accordance with the provisions of research in health. All 
fund required for the implementation of this research 
come from the researchers. This research does not 
contain the potential for conflict of interest.
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ABSTRACT

Aims & Objectives: Teenagers mental health problems at this time is worrying, 1 of 7 children and 
adolescents aged 4-17 years or equivalent to 560,000 people have mental disorders. Using smartphones 
in a long time is one of many couses of mental health problems. Material & method:  The design of 
this study is a cross-sectional study with sample of 275 people taken randomly using stratified random 
sampling method. The bivariate analysis isusing the chi-square test.  Results:  The results showed that more 
than half of respondents (54.5%) experienced mental health problems. Then (77%) respondents who used 
the smartphone with long-term use of 5-6 hours a day experienced mental health problems, so it can be 
concluded that the long use of smartphones significantly related to adolescents mental health in Vocational 
High School Padang with p = 0.000 (p <0.05). Conclusion: It is expected that the school can cooperate with 
the health services to handle mental health problems that occur in vocational high school   Padang. 

Keywords: Smartphone, addiction, teenagers, mental health

INTRODUCTION

Smartphones in teenagers are no longer foreign 
thing. Almost all teenagers at this time are already use 
smartphones in their daily lives. This is coused by the 
large amount of information that can be accessed via 
smartphone. In 2015 smartphone users in the world are 
about 55.4 million people. In 2016 it is increased to 65.2 
million users. It is expected that in 2019, smartphone 
users will increase significantly. It has been proved by 
Netherland research country, the result showed that 90% 
of adolescents are already using smartphones (1, 2). Besides 
having many benefits in everyday life, smartphones 
are also have risk to damage health, including mental 
health(3-7). Mental health disorders is one of the problem 
that occurred by long-term use of smartphone(over 
3 hours), it is also included: excessive tension and 
excitement, depression, sleep disturbance, pornography 
(5, 8, 9). Further impact, long-term of smartphone use is 

affecting the quality of human resources of the nation’s 
successors.

METHOD

This research uses descriptive anatilitk design 
with cross-sectional study approach. The research was 
conducted by distributing questionnaires. There is any 
problem when the research conduction, so questionnaires 
filling is assisted by teachers of Vocational High School 
Padang Padang. But previously before describe,  the 
researchers explain how to fill the questionnaires first. 
Sample inclusion criteria are students of grade X and 
XI in Vocational High School Padang, Willing to be 
respondents, present at the time of research, and using 
a smartphone.

This study used a sample of 275 people with Sample 
selection technique in this study using a random sample 
(Random Sampling). The sampling technique is using 
Stratified Random Sampling with sampling type from a 
proportional sample. Univariate analysis was performed 
on each variable from the research result using frequency 
distribution test, and bivariate analysis using chi-square 
test. 
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RESULTS

Duration of smartphone Usage

Based on the results of the research in 5.4 table, it was 
found that from 275 respondents, there were 60 (21.8%) 
respondents  with long duration of smartphones usage, 
very long smartphone usage as much as 61 (22.2%) 
respondents, 94 (34.2%)  respondents using smartphones 
in  medium duration, 43 (15.6%) respondents use 
smartphones with short duration usage and 17 (6.2%) 
respondents using smartphone in very short duration in 
Vocational High School Padang. Longest usage the most 
smartphone is of medium duration or as much as 3 - 4 
hours per day. 

MENTAL HEALTH 

The results of the research on mental health of 
adolescents in Vocational High School Padang is known 
that more than half of 150 (54.5%) of respondents 
experienced mental health problems and 125 (45.5%) of 
respondents did not experience mental health problems.

In this study, respondents experiencing mental 
health problems can be seen from the answers to some 
questionnaires such as, from 150 (54.5%) of respondents 
who experience mental health problems 25% often feel 
inferior. Then 23% of respondents who experience mental 
health problems also often feel has a lot of problems that 
bother them. Furthermore, often feel happier outside 
the house than to be in the house also felt by 23% of 
respondents who have problems in mental health. 22% 
of respondents who experience mental health problems 
also often lose a lot of sleep because they feel worried 
and 21% are also often woke up at night. 

Age of respondents are between 15 to 19 Years, 
with the number of respondents as many as 275 people 
consist of 258 men and 17 women. The result of this 
study shown that as many as 186 (67.6%) people 
perceived health problems and 89 (32.4%) people did 
not have health problems. The data of the long-term 
use of smartphones shown that as many as 121 people 
(44%) use smartphones more than 5 smartphones hour, 
94 (34.2%) use smartphone for 3-5 hours, and only 60 
people (21.8%) was using a smartphone for less than 3 
hours. From all respondents it was known that 150 people 
(77%) had mental health problems, and 63 people (23%) 
had no mental health problems. Chi-square test results 
showed that there is a significant relationship between 

the long-term use of smartphones with adolescent 
mental health in Vocational High School 5 Padang with 
p = 0.000 (p <0.05).

DISCUSSION

From the results of the research we found that the 
long-term use of smartphones will be very effected 
to the body’s physical and psychological health (10-

12). There are many physical effects caused by using 
smartphones, including: eye disorders, back problems, 
hearing loss, visual impairment, sleep disturbances, loss 
of appetite and cancer (10, 13, 14). While, the psychological 
impact of the smartphone usage in a long –term is sleep 
disturbance, fatigue and depression (15-17). The results of 
research showed that in Vocational High School 5 Padang 
long-term of smartphone usage is cause mental health 
problems. From the research results it is known that more 
than half of 150 (54.5%) of respondents experienced 
mental health and 125 (45.5%) of respondents did not 
experience mental health problems.

In this study, respondents who experienced mental 
health is known from the answer to the questionnaire 
that has been given, from 150 (54.5%) of respondents 
who experience mental health problem, 25% often feel 
inferior. Then 23% of the respondents often feel they have 
a lot of trouble bothering them (18-20). Then respondents 
who have problems with mental health feel that they 
often feel tired and prefer to be outdoors (23%) (21-25). 
22% 22% of respondents founded, they are difficult to 
sleep because of feeling worried and 21% of respondents 
with this mental problem said that they many times wake 
up at night (16, 26). The results of this study are similar 
to studies conducted by Matar Boumosleh, J.Jaalouk, in 
2017, saying that addiction to smartphones appears to 
lead to depression and anxiety (25, 27). 

The results of chi-square test known that there is 
a significant relationship between the long-term use of 
smartphones with mental health problems p = 0.000 (p 
<0.05). The results of this study indicate that the use 
of smartphones in a long time causes mental health 
problems as much as 77% and only 23% of respondents 
who use smartphones in the long time that did not 
experience mental health problems.

CONCLUSION 

The longest duration of smartphones usage that most 
obtained from the respondents is moderate duration as 
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much as 34.2%. More than half of respondents (77%) 
have mental health problems at Vocational High School 
Padang Indonesia. There is a significant relationship 
between the lenght of smartphones usage with mental 
health of adolescents in Vocational High School Padang 
Indonesia. 
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ABSTRACT

Objectives:. The use of statin as a primary mode in controlling dyslipidemia became and consequent 
cardiovascular ischemic events a usual trend in the practice of medicine. Thus, the aim of present Study is 
to study the association between statin use, in terms of the specific drug used the duration of therapy and 
dose of treatment, and the development of hyperglycemia and or frank diabetes in a cohort of Iraqi patients 
on variable statin drugs.

Patients and Methods: The study was designed to be a cross-sectional study involving a cohort of 220 Iraqi 
patients on statin therapy for controlling dyslipidemia. Patients were selected in a systemic random way from 
the population of patients already visiting the hospital and the primary health care center. Any patient who 
was already diagnosed by a specialist to diabetes mellitus before starting statin therapy was excluded from 
this study. A total of 83 days was the length of the period required to collect data from involved patients. 
Recent measurements of fasting and random blood sugar were obtained for all patients.  

Results: Patients on statin fulfilling criteria for the diagnosis of diabetes, random blood sugar of > 200 mg/ 
dl and/or fasting blood sugar of > 125 mg/dl, accounted for 45 out of 220 patients (20.5%).  BMI, duration 
of statin use and a dose of statin showed a significant association with diabetes mellitus, whereas, none of 
the other variables had a significant effect on the prevalence rate of diabetes mellitus.

Conclusion: Statin therapy is responsible for at least in part for the development of new-onset type 2 diabetes 
mellitus or worsening already existing resistance to insulin action.
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INTRODUCTION

Diabetes mellitus comprises a group of heterogeneous 
disorders that share in common the criteria of chronic 
hyperglycemia [1]. It is one of the most commonly 
encountered health problems in primary health centers 
[2,3]. In a small proportion of patients with type 1 diabetes, 
the destruction of beta cells is of unknown etiology and 
hence considered idiopathic [4-6]. Type 2 diabetes usually 
encountered at an age that is older than type 1, hereditary 
factors plays more significant role in type 1 diabetes and 

those patients usually benefit from oral hypoglycemic 
agents at least early in the disease [7-9]. Atherosclerosis is 
accelerated and is more severe in patients with diabetes 
and its related complications such as ischemic heart 
disease, stroke and poor circulation to extremities, are 
more frequent and more severe in diabetic patients  
[10-13]. Efforts to control dyslipidemia in patients with 
ischemic heart disease, stroke patients and patients 
with disturbed lipid profile are core in medical practice 
and the use of statins becomes increasingly frequent in 
medical practice aiming at prevention of dyslipidemia 
related complications. Recent controversial studies 
raised the issue of glucose intolerance and frank diabetes 
among patients on statin therapy [14-17]; however, little 
has been found in Iraqi published papers concerning 
this association. This controversy and the poverty of 
Iraqi literature dealing with this subject justified the 
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conductance of the current study.

PATIENTS AND METHOD

The study was designed to be a cross-sectional study 
involving a cohort of 220 Iraqi patients on statin therapy 
for controlling dyslipidemia. Patients were selected in 
a systemic random way from the population of patients 
already visiting the hospital and the primary health 
care center. Any patient who was already diagnosed by 
a specialist to diabetes mellitus before starting statin 
therapy was excluded from this study. The study was 
carried out at Al-Diwaniyah teaching hospital and Al-
Forat primary health center. The beginning of data 
collection was dated the 20th March 2018 and ended on 
the 10th June 2018. A total of 83 days was the length 
of the period required to collect data from involved 
patients. 

Data were, analyzed and presented using two 
software programs; these were the Statistical package for 
social sciences (SPSS) version 23 and Microsoft Office 
excel 2013. Numeric variables were presented as mean, 
standard deviation (SD) and range, whereas, categorical 
variables were expressed as number and percentage. 
Comparison of mean values between the three groups 
was done using one-way analysis of variance (ANOVA). 
The level of significance was considered at P ≤ 0.05.

RESULTS

Characteristics of patients enrolled in the present 
study are shown in table 1. Data relating to diabetes 
mellitus are shown in table 2. The family history of 
diabetes was seen in 84 (38.2%) of patients. Relative 
who had diabetes was father, mother, sister or brother and 
wife in 40 (18.2%), 20 (9.1%), 12 (5.5%) and 12 (5.5%) 
patients respectively. Out of 220 patients, 212 (96.4%) 
admitted to checking blood glucose level and accordingly 
the results were as follows: 200 (90.9%) had blood sugar 
level of 110-130 mg/dl and 12 (5.5%) had blood sugar 
level of 161-200 mg/dl. A recent measurement of fasting 
blood sugar was obtained and accordingly, 45 (20.5%) 
had FBS in the diabetic range (≥ 126 mg/dl). In addition, 
random blood sugar was also assessed for all patients 
and accordingly, 41 (18.6%) had RBS within the diabetic 
range (> 200 mg/dl). Hence, if FBS measurements were 
taken into consideration, the prevalence of diabetes in 
those patients taking statin therapy will be 20.5%. Out 
of 220 patients, 131 (59.5%) used to check serum lipid 
profile, whereas, the remaining 89 (40.5%) have been not 

interested in measuring serum lipid profile for routine 
follow up. According to the duration of statin use, eight 
(3.6%) patients were on a statin for one month or less, 16 
(7.3%) patients used statin for up to 3 months, whereas 
196 (89.1%) patients used to take a statin for one year 
or more. According to a specific drug used, 195 (88.6%) 
patients used atorvastatin, 20 patients used simvastatin, 
five (2.3%) patients used rosuvastatin and no patience 
used fluvastatin. According to the dose of treatment, 
the majority of patients were given 20 milligrams daily, 
those patients accounted for 134 out of 220 (60.9%). 
Eighty-two (37.3%) were given 40 mg daily and only 
four (1.8%) were given 10 mg daily. Most patients 
(98.2%) taught to take the drug at night whereas, 1.8% 
used to take the drug at daytime. One hundred twenty-
six out of 220 (57.3%) developed side effects these side 
effects were in the form of arthralgia (12.7%), myalgia 
(42.7%) and hematuria (1.8%). The majority of patients 
(72.3%) used to eat lipid Rich diet, 10.9 % of patients 
used to eat a diet with intermediate lipid content, 12.7% 
of patients have considered intake of lipid-poor diet and 
4.1% of patients have suffered from poor appetite, as 
outlined in table 3. Patients on statin fulfilling criteria 
for the diagnosis of diabetes, random blood sugar of > 
200 mg/ dl and/or fasting blood sugar of > 125 mg/dl, 
accounted for 45 out of 220 patients (20.5%). Table 4 
showed the association between diabetes mellitus and 
possible risk factors. 

Table 1: General characteristics of the study 
sample

Characteristic n %
Number of cases 220 100.0
Residency
Urban 171 77.7
Rural 49 22.3
Age
Mean ±SD 60.63±6.67
Range (Min.-Max.) 45-73
40-59 years 64 29.1
≥ 60 156 70.9
Gender
Male 149 67.7
Female 69 31.4
Education
Illiterate 111 50.5
Primary (not finished) 20 9.1
Primary 52 23.6
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Secondary or higher 37 16.8
Marital status
Married 220 100.0
Nor married 0 0.0
Economical status
Low 38 17.3
Intermediate 161 73.2
Good 21 9.5
Smoking
Smokers 130 59.1
≥20 per day 122 55.5
<20 per day 8 3.6
Non-smokers 90 40.9
Ethanol
Yes 40 18.2
No 180 81.8
BMI
Normal 110 50
Overweight 81 36.8
Obese 29 13.2
Mean ±SD 25.74 ±3.21
Range (Min.-Max.) 21-39

Table 2: Data regarding diabetes mellitus

Characteristic n %

The family history of diabetes

Positive 84 38.2

Negative 136 61.8

diabetic Relative

Father 40 18.2

Mother 20 9.1

Brother or sister 12 5.5

Wife or husband 12 5.5

RBS checking

Last RBS

Yes 212 96.4

110-130 mg/dl 200 90.9

131-160 mg/dl 0 0

161-200 mg/dl 12 5.5

No 8 3.6

Cont... Table 1: General characteristics of the 
study sample

Recent FBS

<125 mg/dl 175 79.5

≥126 /dl 45 20.5

Recent RBS

≤ 160 mg/dl 122 55.5

161-200 mg/dl 57 25.9

>  200 mg/dl 41 18.6

Table 3: Data concerning lipid assessment and 
statin use

Characteristics n %

Serum lipid assessment

Yes 131 59.5

No 89 40.5

Duration of statin use

One month or less 8 3.6

UP to 3 months 16 7.3

One year  or more 196 89.1

Drug used

Atrovastatin 195 88.6

Simvastatin 20 9.1

Rosuvastatin 5 2.3

Fluvastatin 0 0

Dose

10 mg 4 1.8

20 mg 134 60.9

40 mg 82 37.3

80 mg 0 0.0

Time of statin intake

Night 216 98.2

Day 4 1.8

Adverse effects

Present 126 57.3

Arthlagia 28 12.7

Myalgia 94 42.7

Hematuria 4 1.8

94 42.7

Cont... Table 2: Data regarding diabetes mellitus
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Table 4: Association between diabetes mellitus and characteristics of the study sample

Characteristic
Diabetic 
n = 45

Not diabetic
n =175

Total P Significance

Residency Urban 37 134 171 0.416 not significant

Rural 8 41 49

Age <60 11 53 64 0.442 not significant

≥60 34 122 156

Gender Male 31 119 150 0.909 not significant

Female 14 56 70

Education Illiterate 23 88 111 0.606 not significant

Primary (not finished) 5 15 20

Primary 9 43 52

Secondary or higher 8 29 37

Economical status Low 7 31 38 0.886 not significant

Intermediate 33 128 161

Good 5 16 21

Smoking Smoker 24 106 130 0.378 not significant

Non-smoker 21 69 90

Ethanol Alcoholic 7 33 40 0.609 not significant

Not alcoholic 38 142 180

BMI Normal 10 100 110 <0.001 Highly significant

Overweight 15 66 81

Obese 20 9 29

Family history
of DM

Positive 18 66 84 0.778 not significant

Negative 27 109 136

Duration of statin One month or less 0 8 8 0.007 Highly significant

UP to 3 months 0 16 16

One year  or more 45 151 196

Statin drug Atrovastatin 40 155 195 0.051 not significant

Simvastatin 4 16 20

Rosuvastatin 1 4 5

Dose 10 mg 0 4 4 <0.001 Significant

20 mg 14 120 134

40 mg 31 51 82

DISCUSSION

The present study demonstrated that patients on statin 
therapy had a significantly higher rate of hyperglycemia 
and new-onset diabetes than the prevalence rate of 
diabetes in the general adult population. In addition, 
this study showed that duration of using statin and the 
dose had a significant positive correlation with the 
development of diabetes mellitus in patients who were 
not originally known to have diabetes mellitus. The 

analysis done by Sattar et al. in 91,140 topics displayed 
a 9% overall risk in 13 RCTs over a mean period of 4.0 
years [18,19]. In a consequent meta-analysis of five severe-
dose statin trials, Preiss et al. stated a important increase 
in diabetes incidence with more intensive- vs. moderate-
dose statin (OR 1.12; 95% CI 1.04–1.22) [20]. generally, 
there was no correlation between % LDL-C reduction 
and incident diabetes. Further analysis of baseline 
features of the numerous trials stated a solid correlation 
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between features of metabolic syndrome [21-23].

Notable, the risk–advantage ratio for CVD quiet 
obviously preferred statin treatment in various revisions, 
including JUPITER, in primary prevention [22], and many 
secondary prevention studies [21-23]. Thus, nevertheless 
of whether or not diabetes was diagnosed during statin 
therapy, the CVD consequences were decreased on 
statin therapy matched to those observed with placebo. 
Another meta-analysis by Navarese et al. is the largest 
so far: it includes 17 RCTs, compared new-onset 
diabetes in patients getting statin vs. placebo, or high-
dose vs. judicious-dose statins [24,25]. The lowermost risk 
was seen with pravastatin 40 mg compared to placebo 
(OR 1.07; 95% CI 0.83–1.30), whereas rosuvastatin 
20 mg have the highest risk (OR 1.25; 95% CI 0.82–
1.90) and atorvastatin 80 mg have intermediate (OR 
1.15; 95% CI 0.9–1.50), even though none of these 
differences reached statistical worth. These data indicate 
likely molecule-precise effects on diabetogenesis[26]. In 
the biggest study of over 2 million patients in the UK, 
there was a substantial time-dependent rise in diabetes 
risk (HR 1.57; 95% CI 1.55–1.60), which augmented 
more (HR 3.63; 95% CI 2.44–5.38) in those who were 
followed for up to 15–20 years [27]. In one study in 
patients following myocardial infarction, there was no 
difference in intensive- vs. moderate-dose statin therapy 
[28]. It is well-known that the risk for diabetes according 
to the existence of pre-existing diabetes risk influences, 
as mentioned in the several analyses of RCTs [21-23], 
There are some remarks of interest from some studies in 
patients with pre-existing glucose intolerance or diabetes. 
In the study by [29]. The HR for progression to diabetes 
was like in those with normoglycemia, or reduced 
fasting glucose at baseline, but both groups displayed a 
comparable decrease in mortality after a 6-year follow-
up. In a meta-analysis of nine RCTs in 9696 patients 
with type 2 diabetes, with a mean follow-up of 3.6 years, 
there was a modest but important increase in the mean 
A1c level of 0.12% (95% CI 0.04–0.20) [30-31]. 
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ABSTRACT

Background: Color vision blindness  is an important  X linked autosomal recessive visual defect affecting 
the perception of colors. 

Purpose: To determine the prevalence of color vision deficiency  among a sample of medical colleges group 
in AL-Qadisiyah university (medical colleges , college of pharmacy and nursing college)

Method: Across-sectional study done in AL-Diwaniah city at the period from April 2018 to June. 2018 
study carried out to assess the prevalence of color vision deficiency among sample of medical colleges group 
student a sample of 814 student 252 male and 562 females with age range 18 – 24 years all are examined by 
Ishihara 38 plates. 

Result: The prevalence of color vision deficiency was 5.2% for male and 0.4% for female. Deutant more 
than protan 11 cases deutan 1 female and 10 male while protan 4 cases 1 female and 3 male. There was no 
significant relation between color vision deficiency and the degree of relationship of the parents.

Conclusion:  Prevalence of color vision deficiency in a sample of medical student is (1.8%) with prevalence 
in male (5.2%) and in female 0.4% Deutan more than protan. There is no relation between color vision 
deficiency and the degree of parent relationship. 

Keyword: Deutan, protan, Color blindness.  

INTRODUCTION

Color vision deficiency (CVD)  is a chief disorder of 
the  vision that affect the ability to notice some  colors or 
pick out their difference.(1)

The mammalians retina contain two kinds of cells 
that receive light. They are termed as rods and cone 
[Rods] can  become aware of brightness as well as 
darkness and are very sensitive to low light level while 
the Cones cells can  detect colors and are concentrated 
near the center of the vision(2). 

The Color vision deficiency  is happened  when one 
or more kinds of color receptive[ cones ]cells red and 
green as well as blue do not precisely draw together or 
throw a right color impulses to the  optic nerve . The 
CVD may be hereditary or due to many other causes that 
affect the color vision. The hereditary kind is  habitually 

linked to the X chromosome red and green CVD so as 
it is more occurrence  in boys than girls, also it may be 
less frequently  an autosomal prevailing quality blue and   
yellow CVD and so infrequently an autosomal recessive 
congenital feature[ Achromatopsia]total color vision 
deficiency (3-4-5).

The Achromatopsic patient is almost always has 
additional defect with vision including decrease  visual 
acuity and hyper  sensitivity to light (photophobia) and 
small unconscious eye motion (nystagmus) (6,7).

The condition are divided in to three major 
categories: red-green CVD . The second categories blue 
–yellow CVD and a complete absence of color vision 
a persons with a red-green defect related to a loss or 
abnormality of the red sensitive pigment are said to have 
protan defect protanomaly and protanopia according to 
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the severity of defect while those with loss or abnormality 
of the green  sensitive cone pigment have a deutan defect 
also according to the severity (deuteranomalous and 
deteranopia). Yellow-blue CVD is a tritan defect also 
either tritanomalous or tritanopia. (7)  a good number 
widespread  CVD is the red and green color which is 
called Daltonism(8) The deficiency of red  green color 
with it is sub type further  widespread  than blue( CVD) 
that is so less frequent. (9-11)

SUBJECT  AND METHOD

Across sectional study designed to found the 
prevalence of CVD among a sample of student in the 
medical colleges group at AL-Qadissiyah university in 
a period from April 2018 – June. 2018 a sample of 814 
student 562 female and 252 male with average age of 18 
– 24 years mean age of 20.82 ± 1.58 have been examined 
after taking their permission for examination and 
including in the study. Data were collected using a pre-
constructed data collection form, which was formulated 
for the purpose of this study. The general characteristic 
of the collection formula were

1. Name.

2. Age.

3. Gender.

4. Occupation.

5. Past medical history.

6. Past ocular history.

7. Family history.

8. Dose the parent relative or not? first and second 
degree relative considered as positive any other 
considered negative.

9. Result of examination.

Inclusion Criteria 

1. Healthy student age 18 – 24 years.

2. Visual acuity not less than 6/6 or corrected by 
spectacle or contact lenses.

Exclusion Criteria 

1. Student with history of ocular Trauma or 
surgery.

2. History of medical diseases like Diabetes or 
Hypertension.

3. History of using drug that affect color vision like 

digoxin , anti-epileptic drug and barbiturate.

Way Of Examination

     All student after taking their permission for 
examination are examined for visual acuity using Snellen 
chart. CVD was tested by using pseudo-iso chromatic 
Ishihara plates which is a good and  quick process of 
examine the defected of color vision from that vision 
which is normal  . we consider using Ishihara plates of 
38 plate were used by putting the plate in front of the 
Student at 70cm in the day  light not direct sun light . 
Each plate have been offered to the student for   three 
to four seconds and they were asked to read all numbers 
presented in the plate . 

     Plates from one to twelve revealed the normality 
or abnormality of color vision if 17 plates reads correctly 
this mean normal color vision, when the student see 
thirteen  or less this mean defect in color vision    red - 
green defect.  The plate 22 to 25 were used to differentiate 
red color defect  kind and green color defect  kind.(12) The 
plate 30 to 38 were used when the patient cannot read the 
number in plates  determined the lines between a two X 
should be done and completed at ten seconds.

RESULTS

Distribution Of Study Sample According To Age 
And Gender 

The study, as stated in the chapter of patients and 
methods, included 814 students with a mean age of 20.82 
±1.58 years and an age range of 18 to 24 years. Male 
subjects comprised 252 out of 814 (31.0 %), whereas, 
female subjects contributed to 562 out of 814 (69.0%). 
Mean age of male subjects was not significantly different 
from that of female subjects, 21.52±1.56 years versus 
20.51± 1.49 years, respectively (P=0.137), as shown in 
table 1. 

Table 1: Mean age and gender of subjects enrolled 
in the present study

Gender n Mean 
Age SD Mini-

mum
Maxi-
mum P*

Male 252 21.52 1.56 18 24

0.137
NS

Female 562 20.51 1.49 18 24

Total 814 20.82 1.58 18 24



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        431      

N: number of cases; SD: Standard deviation;* 
Independent samples t-test; NS: not significant 

Rate Of Color Blindness

The rate of color blindness in the study sample was 
15 out of 814 (1.8%), as shown in figure 1. Patients 
with protan (red color) blindness accounted for 4 out of 
814 (0.5%), whereas, patients with deutan (green color) 
blindness were more frequent and accounted for 11 out 
of 814 (1.3%), as shown in figure 1 and table 2. 

Figure 1: Pie chart showing the proportion of patients with 
protan (red color) and deutan (green color) blindness

Table 2: Proportions of patients with color 
blindness

Characteristic n % out of 
total

% out of 
patients

Color blindness 15 1.8 100

Protan (red color) 4 0.5 26.7

Deutan (green 
color) 11 1.3 73.3

No case of total CVD is found

No blue – yellow CVD can be detected.

Correlation Between Age And Color Blindness

Mean age of all patients with color blindness was 
21.33 ±1.68 years, whereas,  mean age of normal subjects 
was 20.81 ± 1.58 years and there was no statistical 
difference in mean age between patients with color 
blindness and normal subjects (P=0.205), as shown in 
figure 2. Mean age of patients with protan (red color) 
blindness was 20.25 ± 1.26 years and that of patients 
with deutan (green color) blindness was 21.73 ± 1.68 
years and there was no statistical difference in mean 
age between the two groups (P = 0.136), as shown in  
figure 3.

Figure 2: Bar chart showing mean age in patients with color 
blindness in comparison to normal subjects

Figure 3: Bar chart showing mean age in patients with protan 
(red color blindness) versus patients with deutan (green color 
blindness)  

Association Between Gender And Color Blindness

As shown in table3. Out of all patients with color 
blindness, 13 were male patients accounting for 5.2% 
out of all male participants and 2 were female patients 
accounting for 0.4% out of all female participants. The 
difference statistically was highly significance (P<0.001) 
and the risk of having color blindness was 15.23 in male 
subjects in comparison with female subjects with a 95% 
confidence interval of 3.41 - 68.01. On the other hand, 
patients with protan (red color) blindness included 3 male 
and 1 female subjects accounting for 1.2 % and 0.2% 
out of all male and female participants, respectively, the 
difference was statistically not significant (P=0.171); 
however, the risk of having protan color blindness in 
male subjects was 6.67 in comparison with female 
subjects with a confidence interval of 0.70 - 65.30. 
Moreover, patients with deutan (green color) blindness 
included 10 male and 1 female subjects accounting for 
4.0 % and 0.2% out of all male and female participants, 
respectively, the difference was statistically highly 
significant (P<0.001); the risk of having deutan color 
blindness in male subjects was 23.18 in comparison 
with female subjects with a confidence interval of 2.95 
- 182.10.  
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Table 3: Association between gender and color 
blindness

Color 
blindness

Male
n = 252

Female
n = 562

P* Odds 
Ratio 95% CI

All, n (%) 13 (5.2) 2 (0.4) <0.001 15.23 3.41 - 
68.01

Protan, n 
(%) 3 (1.2) 1 (0.2) 0.171 6.76 0.70 - 

65.30

Deutan, n 
(%) 10 (4.0) 1 (0.2) <0.001 23.18 2.95 - 

182.10

n: number of cases; *Chi-Square after Yates 
correction for continuity; CI: confidence interval 

Association Between CVD And Parent Relationship 

We found that 3.3% of cases of CVD have closed  
relationship parent. 1.2% have no close relationship 
parent but this difference is not statistically significant         
(p. value = 0.088), as shown in table 4.

Table 4: Association between color blindness and 
parent whether relative or not

Parent, 
relative

To-
tal

Positive 
test

Negative 
test χ2 P*

Yes 244 8 
(3.3%)

236 
(96.7%)

2.919
0.088 
Not signifi-
cant

No 570 7 
(1.2%)

563 
(98.8%)

Total 814 15 
(1.8%)

799 
(98.2%)

*Yates corrected Chi-Square test for continuity

DISCUSSION

Present study found that male also affected more 
than female ; out of all student participate in the study 
(814) student 15 student are color blind; 13 of them 
were males student accounting for 5.2% out of all male 
participate (252) and 2 were females student accounting 
for 0.4% out of all females participates (562). The 
numbers of female student in the medical colleges  
group are more than males for this reason the number of 
female in the sample are more than male. Studying the 
other researches result for CVD prevalence throughout 
the world shows that it is 0.8 – 9.3% among males and 
0.4 – 3.2% among females. (13)

Many other studies done in Iraq show result near to 
our result for example:- prevalence of CVD among the 
student in Erbil city of 8.47% in male and 1.37% in the  
females (14).

Among adult in Baghdad were 6.75% (14). Study 
done in Shekhan  city in AL-Duhok province, Kurdistan 
Region in Iraq show prevalence of 6.36% in male and 
0.84% of female of high school student (15).

Another study done at AL-Diwaniah city AL-
Qadissiyah province for prevalence of congenital 
red- green CVD among medical student and medical 
personal in AL-Diwaniah  teaching hospital show 4.8% 
prevalence among male and 1% among female (16).  In 
Saudi Arabia 2.9 – 11% in male (17-19). In Qazvin 3.49% 
of the total population had CVD 2.56% male and 0.93% 
were female (20). In Tehran 8.18% (21).  In Jordan the 
prevalence was 8.72% in males (22) . Study for CVD in 
European countries show in a Denmark male were 8.7% 
while in Greek males were 7.95% (23) . In our study the 
prevalence of female with CVD were 0.4% which is 
near to the other studies like in Indian population 0.83% 
(24). The color vision blind patient will not just confuse 
red and green only because the peak of sensitivity of red 
and green cone cells (cone cells present in the center of 
the retina responsible for color vision) is very close to 
each other so those person will be unable to discriminate 
any color which contain red or green (25)

In our study we found that deutan CVD (green 
CVD) is more than protan CVD (red CVD). 11 case 
from the total student affected. By CVD which are (15) 
student (10) male and (1) female subject accounting for 
4.0% and 0.2% out of all male and female participants, 
respectively while protan (red CVD) included 3 cases 
male and 1 case female student accounting for 1.2% and 
0.2% out of all male and female participant respectively. 
The deutan more than the protan.

When we compare with other researches In Indian 
about 7.9% deutan and 3.22% protan(26).. The cause of 
this classification of CVD as protan and deutan that at 
first it is the most common CVD the second cause is that 
we use only Ishihara plate for testing the CVD which 
can only used for red – green color blindness not blue – 
yellow color blindness also it is simple and popular.

CONCLUSION 

The prevalence of CVD is 1.8% in total sample of 
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student with a prevalence of 5.2% in male and 0.4% 
for female student.  The Deutans CVD were more the 
protans CVD deutan 4% in male and 0.2% in females . 
While protan 1.2% in male and 0.2% in female.
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ABSTRACT

Adolescence is the age where individuals integrate with adult society. Integration in society has an effective 
aspect, more or less related to puberty, including striking intellectual changes.  Adolescents are more prone 
to risk behavior due to psycho-social influences, namely limited ability to think logically, the ability to 
regulate weak emotions, and the influence of peers. The purpose of this study was to improve the ability of 
adolescent resilience to avoid free sex, HIV / AIDS and drugs based on Sekaa Teruna in the Nongan village, 
Karangasem and Ketewel village, Gianyar. The quasi experimental research with Pre test-posttest control 
group design was carried out in the villages of Nongan, Karangasem and Ketewel, Gianyar from August to 
September 2017. Data collection instruments are Spritually Resilient Assessment Packet version 44. Data 
analysis was performed including descriptive analysis and bivariate analysis with Wilcoxon test and Mann-
Whitney test.

The ability of adolescent resilience (about free sex, HIV-AIDS, and drugs) before treatment in the 
control group, 45.0% of resilient adolescents and in the treatment group 76.7% of resilient adolescents. 
The ability of adolescent resilience after treatment in the control group, 55.0% of resilient adolescents 
and in the treatment group 100% of resilient adolescents. There are differences in adolescent resilience 
before and after being treated both in the control group and in the treatment group There are differences 
in adolescent resilience in both the control and treatment groups

Keywords: Adolescent, Resilience, Sekaa Teruna

INTRODUCTION

Many challenges must be faced by teenagers in 
the era of globalization. The challenge comes from 
increasing school demands, free communication / 
internet access, and access to print and electronic media 
broadcasts. If adolescents are not able to respond to 
challenges positively, it will have a negative impact 
on family, community, social environment, and even 
threaten and endanger the future of the nation and the 
state. 

Adolescence is the age where individuals integrate 
with adult society. Integration in society has an effective 
aspect, more or less related to puberty, including striking 
intellectual changes  (Piaget in Hurlock) (1). At this time 
mood can change very quickly. Drastic mood changes in 
teenagers are often due to homework, school work, or 
daily activities at home. Sometimes teenagers do things 

that are outside the norm to get recognition about their 
existence in the community (2)

There are many problems in young people include: 
behaviors that contribute to acts of violence and 
accidental accidents, use of illegal drugs and smoking, 
having unsafe sex, unsafe diet, and inadequate physical 
activity (3–5). Adolescents are more prone to risk behavior 
due to psycho-social influences (6).

Premarital sexual behavior is all sexual behavior 
that is driven by the opposite sex sexual desire that is 
done before marriage (2). Approximately 47.0% of the 
population of teenagers aged 10 to 19 years in the world 
have had active sexual intercourse and around 2.4% end 
up with pregnancy before marriage (5). 

The impact of premarital sex behavior is experienced 
more heavily in women than men. This impact includes 
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biological, social and psychological aspects (7–11).

The holder of the control of the lives of the 
Balinese people is the traditional village, so that 
almost all individual activities are full of traditional 
sequences. Adat also means rules, laws, moral standards 
that guide everyone. Balinese people are said to succeed 
in maintaining cultural values because religious 
traditions are still strong. Changes in social solidarity in 
the community in Bali, such as premarital sex behavior 
is not a social problem but a personal problem that must 
be solved personally (12). Premarital sexual behavior that 
spreads very quickly and widely in the neighborhood 
where people live has been considered normal, in 
addition to the consequences of weak traditional 
sanctions today. Thus, it is necessary to explore the role 
of resilience and other factors that influence teenage 
premarital sex behavior in Bali.

Delinquency and abuse of drugs that occur involve 
a lot of teenagers. In addition, many teenagers also 
have deviant sexual behavior. The intervention program 
for adolescents should be through positive youth 
development programs. One reliable way for teenagers 
in Bali is Sekaa Teruna. Sekaa Teruna is a youth 
organization that functions as a forum for developing 
youth creativity. This organization can also be a place to 
preserve local culture and traditions.

Local governments need to improve the function 
of Sekaa taruna to protect teenagers. The results of 
interviews with the community leader at Nongan and 
Ketewel Village showed that Sekaa Teruna as a youth 
organization had not carried out its role well. Resilience 
is the ability to respond healthily and productively when 
facing obstacles or trauma (13). Resilience is a tenacious 
and resilient attitude that a person has when faced with 
difficult conditions (14). The problem in this study is 
how the influence of Sekaa Teruna-based counseling on 
adolescent resilience?

The purpose of this study was to improve the ability 
of adolescent resilience to avoid free sex, HIV/AIDS 
and drugs based on Sekaa Teruna in the Nongan village, 
Karangasem and Ketewel village, Gianyar

MATERIALS AND METHOD

This type of research is quasi experimental research 
with Pre test-posttest control group design (15).  The 

research was carried out in the villages of Nongan, 
Karangasem and Ketewel, Gianyar from August to 
September 2017. Consideration of research location 
selection due to the high incidence of drug abuse and 
deviant sexual behavior by teenagers in the village. 

The population is all adolescents in the village of 
Nongan, Karangasem and Ketewel, Gianyar with the 
unit of analysis are adolescents members sekaa teruna. 
Sample selection is nonprobability. The inclusion 
criteria included: registered as a member of a group 
of Nongan Karangasem Village cadets and Ketewel 
Village, Gianyar; no psychiatric disorder based on 
family member information; without chronic diseases; 
can read and write. The sample size is calculated by 
the large sample formula developed by Isaac and 
Michael with a 5% error rate (16) and an additional 10% 
to anticipate drop out so that the sample size becomes 
60 people. Data collection instruments are standardized 
questionnaires, namely SRA-44 which was coined by 
Jared K and Lynn K. from the Institute of Contemplative 
Edication, Cambridge. The questionnaire has seven 
answer choices. However, in this study the choice of 
answers was modified into four answer choices. Data 
analysis was performed including descriptive analysis 
and bivariate analysis with Wilcoxon test and Mann-
Whitney test. 

RESULT AND DISCUSSION

Result 

Nongan village is an intervention group where it 
is treated in the form of health counseling with media 
modules and leaflets. This village consists of 14 banjars. 
The population of Nongan Village is 6646 people 
consisting of 3319 female and 3327 male. The number of 
teenagers is 867 people, with 463 male and 404 female. 
Ketewel Village is a control group with convensional 
health counseling using leaflets. This village consists 
of 15 banjars. The population is 10,298,000 people 
consisting of 5,192,000 women and 5,106,000 men. The 
number of adolescents is 1,267 with details of 654 male 
and 613 female. 

Characteristics of respondents observed included: 
gender, age, and education. The data is presented in 
Table 1. 
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Table 1: Demographic characteristics of Respondents 

Characteristics
Intervention group Control group

f % f %

Gender
Male
Female

27
33

45
55

21
39

35
65

Education level
Middle school
High school
Diploma
Bachelor

4
50
6
0

6.7
83.3
10.0
0.0

1
32
7
20

1.7
53.3
11.7
33.3

Total 60 100 60 100

Age (year)
Minimum
Maximum
Average
Standard deviation

17.0
27.0
19.8
2.3

17.0
29.0
22.0
2.3

In table 1, it can be seen that the respondents in the intervention group were more women (55%), as well as 
in the control group more women (65%). Based on the level of education in the treatment group, the respondents 
were mostly high school (83.3%), and in the control group some were high school (53.3%). Based on the age of 
respondents in the intervention group, the average age was 19.8±2.33 years, while in the intervention group was 
22,016±2.38 years.

Table 2: Descriptive of Adolescent Resilience Ability 

Descriptive Intervention group Control group

Before intervention

Mean
Median
Standard deviation
Minimum
Maximum

82.45
82.00
0.90
80.00
85.00

84.40
85.00
4.26
71.00
95.00

After intervention

Mean
Median
Standard deviation
Minimum
Maximum

104.05
104.00
3.08
97.00
116.00

128.00
128.00
0.00
128.00
128.00

From table 2, it is known that the average ability of adolescent resilience before treatment in the control group 
was 82.45 and after treatment 104.05. The average ability of adolescent resilience before treatment in the treatment 
group was 84.40 and after treatment became 128.00.
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Table 3: Frequency Distribution of Adolescent Resilience Ability 

Resilience Ability
Intervention group Control group

f % f %

Before intervention

Resilient 46 76.7 27 45.0

Not resilient 14 23.3 33 55.0

After intervention

Resilient 60 100 33 55.0

Not resilient 0 0 27 45.0

Total 60 100 60 100

Before the treatment, respondents from the treatment group mostly (76.7%) had the ability to resilience, while 
from the control group who had the ability to resilience less than half (45%). After the treatment, there was an 
increase, namely that in all the respondents, the intervention group had the ability to resilience (100%) and while in 
the control group who had the ability to resilience to 55%. The difference in the ability of adolescent resilience about 
free sex, HIV/AIDS and drugs before and after the intervention was carried out using the Wilcoxon test.  

Table 4: Differences in Adolescent Resilience in Treatment and Control Groups

Deskriptive
Intervention group Control Group

Pre Post p Value Pre Post p Value

Mean
Median
Standard deviation
Minimum
Maximum

84.40
85.0
4.26
71.0
95.0

128.00
128.00
0.00
128.00
128.00

0.00

82.45
82.0
0.90
80.0
85.0

104.05
104.0
3.08
97.0
116.0

0.00

In table 6 it can be seen that there is an increase in 
ability which means teenage resilience in the treatment 
group (p<0.05) and the control group (p<0.05). The 
difference in the effect of treatment in the treatment 
group and control on the ability of adolescent resilience 
before and after the intervention was done with the 
Mann Whitney test.

The test results showed an increase in the effect of 
adolescent resilience the treatment group was higher 
than the control which was 45.75. Health education 
using modules, and leaflets can significantly improve 
teenage resilience (p<0.05).

DISCUSSION

Adolescents must have the ability to avoid problems 
that might occur. Even if teenagers have to face and 

overcome problems, they must become stronger. The 
conditions mentioned above are called resilience. The 
results of the study showed that adolescents at both 
research sites had resilience abilities about free sex, 
HIV/AIDS and drugs. The results showed that in the 
treatment group there was an increase in resilience in 
adolescents up to 100% and in the control group there 
was an increase of up to 55%. Thus it can be concluded 
that health counseling with the lecture method, discussion 
and question and answer as well as supplemented with 
leaflets in the control group as well as modules and 
leaflets for the treatment group can improve youth 
resilience.  

Resilience in other studies is also interpreted as 
the ability to bounce back to continue living after 
experiencing problems getting better. In this case the 
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relation to the condition if, for example, teenagers are 
faced with conditions already undergoing risky 
behaviors namely free sex, HIV-AIDS and drugs. The 
factors that influence resilience are not only individual 
and genetic but also cultures that might increase or 
decrease resilience. 

In the results of the study there was an increase in 
the ability of adolescent resilience in the control group 
and the treatment group. The results of this study are in 
accordance with Delyana’s (2015) study in Yogyakarta 
which found that the knowledge and attitudes of 
adolescents about premarital sex changed significantly 
before and after being given sexual education. In line 
with Sarwono’s (2011) theory that sexual education is an 
effective way to prevent risky behavior in adolescents, 
especially premarital sex behavior. 

Respondents from the treatment and control groups, 
in addition to being given exposure or counseling about 
resilience, but also equipped with modules and leaflets, 
with the hope that teenagers are able to read again about 
tips and tricks to be resilient towards risky behavior. This 
is consistent with Azwar’s (2011) theory that changes in 
adolescent knowledge and attitudes, should be supported 
by personal experience, support from the environment, 
including the mass media, especially support from 
parents. The more often teenagers get positive support 
and information about resilience, then the ability of 
adolescents will increase to prevent risky behavior.

Teenagers who have high resilience have the 
possibility to develop faster and be happier than 
adolescents who do not have or have the ability to 
bounce back from adversity (Reivich & Shatte, 2002). 
The fundamental assumption in the study of resilience 
is that some individuals remain fine, even though they 
have experienced adversity and risk-laden situations, 
while some other individuals fail to adapt and fall into 
adversity or even heavier risks.

The results showed that health education with a 
module and leaflet media in treatment and leaflet groups 
in the control group could increase adolescent resilience 
(p<0.05). Reivich & Shatte states that: People can 
increase their resilience by learning to understand their 
thingking styles and developing skills to circumvent 
them so that you can see the true causes of adversity 
and its effect of life. Thingking style is what causes us 
to respond emotionally to events, so it’s your thingking 

style that determines your level of resilience the ability 
to overcome, steer through, and bounce back when 
adversity strikes. A person can use his thinking style to 
overcome the negative consequences of a debilitating 
event. 

This type of counseling media is diverse. The use 
of media aims to clarify the information conveyed in the 
counseling. The more media used, the more teenagers 
understand the material presented. Pri Hastuti and Luluk 
Mahaningsih (2009) found that lecturing by giving 
modules was more effective than lectures by giving 
leaflets. The module contains more detailed information 
than leaflets, allowing respondents to learn more 
independently. 

Resilient ability in adolescents increases when 
information is, received complete, clear and consistent. 
This requirement can be accommodated in a module, as a 
learning medium. However, the module will not function 
effectively if it is not accompanied by counseling. In 
the extension process, there is a perception stage where 
participants are invited to equalize perceptions between 
the instructor and participants. Perception is very 
important to equalize the information conveyed.

The results of this study are different from the results 
of Pahalani’s (2016) study, which revealed emotion 
regulation therapy using modules as guidelines did not 
have a significant influence on the ability of teenagers 
resilience living in orphanages. It is explained that many 
factors influence youth resilience, especially support 
from parents and the surrounding environment.

CONCLUSION

The ability of adolescent resilience (about free 
sex, HIV-AIDS, and drugs) before treatment in the 
control group, 45.0% of resilient adolescents and in the 
treatment group 76.7% of resilient adolescents

The ability of adolescent resilience after treatment 
in the control group, 55.0% of resilient adolescents and 
in the treatment group 100% of resilient adolescents

There are differences in adolescent resilience before 
and after being treated both in the control group and in 
the treatment group

There are differences in adolescent resilience in 
both the control and treatment groups
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Recommendation 

Based on the results of the study it can be suggested 
as follows: 1) For policyholders in the field of 
Reproductive Health in order to carry out socialization 
activities on Adolescent Reproductive Health in the 
form of counseling to Sekaa Teruna regularly and 
continuously. 2) For the Indigenous village leader to 
facilitate socialization activities on risky behavior in 
adolescents. 3) For teenagers to actively seek information 
so that they have good knowledge and are able to choose 
healthy things to do.
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ABSTRACT

Background: Ovarian reserve refers to the term used to describe the number of good quality oocytes left 
within a woman’s ovaries. Salpingectomy undermines the ovarian reserve since it interrupts the ovarian 
blood supply.

Patients and method: A case-control study conducted in Baghdad teaching hospital from the 1st March 
2015 to the 1st March 2016 in which a total of one hundred women were included in this study and divided 
into two groups (every 50 women), cases with a history of salpingectomy and the control. 

The aim of the study: To assess the effect of salpingectomy for tubal pregnancy on biochemical ovarian 
reserve tests (FSH, AMH, and Inhibin B hormone).

Results: Mean age of the women was 27.8 ± 3.5 years in salpingectomy group. FSH level in salpingectomy 
group was significantly higher than that in controls (7.9 ± 1.4 vs. 7.3 ± 1.2 mIU/mL, respectively). AMH (4.4 
± 1.0 vs. 7.6 ± 3.6) and inhibin B (309.5 ± 208.8 vs. 414.1 ± 288.9) was significantly lower in salpingectomy 
group than controls.

Conclusion: Salpingectomy is associated with decreased AMH and inhibin B levels while it associated with 
increased FSH level. These results suggest that salpingectomy associated with decreased ovarian reserve.
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INTRODUCTION 

Ovarian reserve refers to the size of non-growing 
follicles or resting primordial follicle population in 
the ovaries and this, in turn, determines the number of 
growing follicles, the quality or reproductive potential of 
their oocyte, which describe the number of good quality 
oocytes left within a woman’s ovaries. A woman’s 
fertility declines with age due to a reduction in the 
number of eggs (oocyte) in the ovaries. Egg quality also 
declines with age which further affects fertility potential. 
[1, 2] Diminishing ovarian reserve is a phenomenon noted 
in women during mid to late thirties and at times earlier, 

reflecting the declining follicular pool and oocyte quality. 
[3] Ovarian reserve tests provide an indirect estimate 
of a woman’s remaining follicular pool. Biological 
(age), biochemical, biophysical, and histological tests 
have been used to identify ovarian reserve. [4] The age 
is known to be the most important factor determining 
the pregnancy potential in regularly cycling women. [5] 
However, chronological age alone has a limited value in 
predicting individual ovarian responses, [6, 7] which led to 
the development and use of various biochemical tests of 
ovarian reserve. [7]

Basal follicle stimulating hormone (FSH) levels 
measured on day 3 of the menstrual cycle is the 
most widely used to assess the ovarian response to 
stimulation. [6] An increase in FSH levels occurs due to 
follicle depletion. It is known to have diurnal, intra- and 
intercycle variability. There is no universally accepted 
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cut-off value to identify a poor response. [8, 9] Anti-
Müllerian hormone (AMH) is a dimeric glycoprotein 
exclusively produced by granulosa cells of preantral 
and small antral follicles in the ovary, [10, 11] it can be 
measured on any day of the cycle and does not exhibit 
intercycle variability. [12, 13]

Inhibin B is a heterodimeric glycoprotein released 
by the granulosa cells of the follicle. Women with a 
low day three inhibin B concentration (<45 pg/ml) 
have a poor response to superovulation for IVF and 
are less likely to conceive a clinical pregnancy. It also 
noted that a decrease in inhibin B probably precedes 
the increase in the FSH concentration. [14, 15] The effect 
of salpingectomy on ovarian function is uncertain and 
remains a matter of debate. [16, 17] The close anatomical 
association of the vascular and nervous supply to the 
tube and ovary constitute the theoretical rationale for the 
risk of impaired ovarian function after surgery. [18] The 
study aims to assess the effect of salpingectomy for tubal 
pregnancy on biochemical ovarian reserve tests (FSH, 
AMH, and Inhibin B hormone).

PATIENTS AND METHOD

A case-control study conducted in Baghdad teaching 
hospital from the 1st March 2015 to 1st March 2016 in 
which a total of one hundred women were included 
in this study and divided into two groups: group A: 
50 patients’ women with history of salpingectomy 
(cases), group B: 50 normal women with no history of 
salpingectomy (control). Inclusion criteria: Women with 
age less than 40 years with regular menstrual cycles 
(no history of oligomenorrhea), not pregnant and with 
no history of ovarian surgery included in this study. 
Exclusion criteria: Women more than 40 years, pregnant 
women, women with a polycystic ovarian syndrome 
or any ovulatory dysfunction, women with a history of 
endometriosis, women with a history of tubal surgery 
other than salpingectomy excluded from this study. At 
the 3rd day of menstrual cycle, a 10-mL blood sample 
was drawn from both groups (case and control). The 
sample centrifuged for 5 minutes; the supernatant serum 
was collected and stored at -20 C. follicle stimulating 
hormone (FSH) level was measured with Gamma 
counter which uses Radio-immunoassay. Anti-Müllerian 
hormone and inhibin B levels measured by using special 
kits. This kit uses enzyme-linked immune sorbent assay 
(ELISA) based on biotin double antibody sandwich 
technology. Data analyzed using Statistical Package for 

Social Science (SPSS) version 20, continuous variables 
presented as a mean and standard deviation and discrete 
variables presented as numbers and percentages. Chi-
square test and T-test used to verify the significance of 
observed findings. Findings with a P value less than 0.05 
considered statistically significant.                                         

RESULTS

The mean age of the women was 27.8 ± 3.5 (range; 
20 – 34) years in salpingectomy group and 28.3 ± 4.2 
(range; 20 – 36) years in the control group, additionally, 
the majority of the women in both studied groups aged 
30 years or less. No statistically significant differences in 
age had found between both groups, P = 0.53. As is shown 
in table 1, the comparison of mean FSH levels between 
both studied groups revealed that the mean FSH levels of 
women in salpingectomy group was significantly higher 
than that in controls, (7.9 ± 1.4) mIU/mL and (7.3 ± 1.2) 
mIU/mL, respectively, (P= 0.023). While anti Müllerian 
hormone (AMH) and inhibin B was significantly lower 
in salpingectomy group, compare to control. 

Table 1: Comparison of mean FSH, inhibin B, 
and AMH levels between the studied groups

Variables 
Salpingectomy 
group
(n=50)

Control 
group
(n=50)

P value

FSH  (mIU/mL), 
Mean ± SD 7.9 ± 1.4 7.3 ± 1.2 0.023

Inhibin B (pg/ml) , 
Mean ± SD 309.5 ± 208.8 414.1 ± 

288.9 0.041

AMH (ng/ml) , 
Mean ± SD 4.4 ± 1.0 7.6 ± 3.6 0.001

SD: standard 
deviation

Further analysis was performed to assess the inter-
correlation between the studied parameters, FSH, AMH 
and Inhibin B, in both studied groups separately as 
illustrated in table 2. 
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Table 2: Correlation analysis matrix for the inter-correlation between AMH, Inhibin B, and FSH stratified 
by groups

Group Parameter
AMH Inhibin B

r P value r P value

Salpingectomy group (n=50)
AMH - - 0.502 0.001

FSH -0.27 0.030 -0.496 0.001

Control group (n=50)
AMH - - 0.770 0.001

FSH -0.87 0.001 - 0.433 0.002

r: correlation coefficient 

Further correlation analysis made for the correlation of each of the studied parameters and the age of the 
participant.  In salpingectomy group, a direct (positive) correlation had been found between FSH and age of the 
patients, (r = 0.71, P = 0.001), negative correlation between AMH and age (r = - 0.095) however it was statistically 
insignificant, (P>0.05) and an inverse correlation between Inhibin B and the age (r = -0.46, P = 0.001). In control 
group age was significantly and positively correlated with FSH (r = 0.78, P = 0.001), inversely correlated with AMH 
(r = - 0.66, P=0.001) and inversely correlated with inhibin B but not significant, (r = - 0.26, P>0.05), as illustrated 
in table 3.

Table 3: Correlation of age of women with FSH, AMH and Inhibin B in both studied group

Groups r P value

Salpingectomy group (n=50)

FSH 0.710 0.001

AMH -0.095 0.510

Inhibin B -0.460 0.001

Control group(n=50)

FSH 0.780 0.001

AMH -0.660 0.001

Inhibin B -0.260 0.074

r: Pearson Correlation coefficient

DISCUSSION

The negative effect of salpingectomy on the ovarian 
response is not fully understood, although it is possible 
that unilateral or bilateral removal of the fallopian tubes 
partly disrupts the ovarian blood supply. [19] In the current 
study, the age was not statistically different between both 
groups, although it was slightly higher in control 28.3 
years versus 27.8 years. The mean age was lower than 
reported by Nouh et al. in which the mean age group of 
the patients with salpingectomy was 41.4 ± 1.5 years, [20] 
also it was less than that reported by Kamal et al. [21] in 

which the mean age group was 34.4 ± 3.6 years. Also, 
it is less than that found by Xu-ping et al., [22] on their 
study with mean age of 33 years in all studied groups. [22] 
This difference in mean age in our study attributed to the 
inclusion criteria that chosen below 40 years. 

In the current study mean FSH level in salpingectomy 
group was significantly higher than in controls and 
this in agreement with Iwase A et al., in which the 
FSH concentrations were significantly higher in the 
salpingectomy group after surgery when compared to 
another group. [23] Also, it agrees with that result reported 
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by Kamal et al., [21] in which they found that FSH value 
significantly increased after laparoscopic salpingectomy. 
Moreover, it was in agreement with Xu-ping et al., [22] 

when the mean FSH level was significantly higher in 
women with salpingectomy as compared with those 
without salpingectomy. On the other hand, it disagreed 
with Sezik et al., [24] in their study which examined the 
effect of salpingectomy on ovarian reserve and stromal 
blood flow after abdominal hysterectomy. This study 
had a small sample size (24 subjects), and they did not 
find a difference in ovarian reserve among women who 
underwent salpingectomy versus those that did not. 
Also, it disagrees to that registered by Nouh et al. study, 
[20] in which they mentioned that FSH is not significantly 
changed six months postoperatively in both groups, 
this attributed to the small sample size which was 25 
subjects.

Serum anti Müllerian hormone (AMH) level would 
appear to better reflect the level of ovarian aging than 
other known markers of ovarian reserve, as basal serum 
FSH level, inhibin B level, and antral follicle. [25] In the 
current study, the level of Anti-Müllerian hormone in 
salpingectomy group was significantly lower than those 
in control group, (P= 0.001). AMH is secreted primarily 
by granulocytes of preantral follicles and small antral 
follicles. With a decreased ovarian blood supply after 
salpingectomy, the recruitment and development of 
follicles are compromised, leading to reduced AMH 
secretion from follicular granulocytes. The previous 
finding is disagreeing to that found by Singer et al., 
[26] when the level of the AMH is not affected by 
salpingectomy this is because only six patients in this 
study treated surgically and 29 of them treated medically 
by methotrexate drug. [26] Moreover, it disagrees with 
that revealed by Findley et al., [27] when the mean AMH 
levels were not significantly different; however they 
only examined levels at three months after surgery and 
small sample size in which only 30 subjects for both 
groups. [27] The results of the current study agreeing to 
that revealed by Xu-ping et al., [22] in which they reported 
that AMH level in women with salpingectomy is lower 
than that without salpingectomy.

Recent studies have shown that inhibin B 
concentrations may reflect ovarian function. But an 
absolute cut-off point has not yet been found. [28] In the 
current study, the level of inhibin B was significantly 
lower in salpingectomy group than controls, (P=0.041). 
The presumed linkage in the relationship between 

baseline FSH and random AMH is that both hormones 
are indicators of ovarian reserve. In the current 
study in salpingectomy group, AMH was inversely 
and significantly correlated with FSH, which was in 
agreement with Bala et al., study. [29]

CONCLUSIONS

Salpingectomy is associated with decreased AMH 
and inhibin B levels, while it associated with increased 
FSH level. These results suggest that salpingectomy 
associated with decreased ovarian reserve.
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ABSTRACT 

The nurse has Organizational citizenship behavior (OCB) that greatly needed because OCB involves some 
behavior, for example behavior helping others, active in activities organization, act that appropiate with 
procedure and give service to everyone. The aims of this study was to analyze the effect of transformational 
leadership and organizational climate to organizational citizenship behavior and job satisfaction as mediating 
variables on nurses implementing in RSUD Pariaman. The sample in this study were 54 nurses implementers. 
In Choosing the sample in this research usedTotalSamplingtechnique.The Results of this research is there 
is a significant influence and positive between transformational leadership variables (t-statistical test 4.87) 
and climate organization (t-statistical test 8.27) against OCB. There is a significant influence and positive 
between transformational leadership variables (t-statistics 3.59) and organizational climate (statistical t test 
4.71) on job satisfaction. There is a significant influence and positive between variable satisfaction work 
against OCB (t-statistical test of 5.49). It is expected that the head of the room can change the way the nurses 
work to be  better by establishing good cooperation and communication to their subordinates and motivating 
them so that the nurses will be satisfied with the work done. 

Keywords: Transformational Leadership, Organizational Climate, Job Satisfaction, organizational 
citizenship behavior

 INTRODUCTION

Nurses are the spearhead of whether good or not 
health services are provided to patients. This is due to the 
dominant number (50-60%) of all personnel available, 
and the duty to care and keep the patient for 24 hours a 
day. Nurses are required to be able to provide first aid 
to patients with responsiveness without complaining 
no matter the situations and conditions of employment. 
Such this demands make the nurse as one of the elements 
of the hospital in desperate need of behaviors from the 
Organizational Citizenship Behavior (OCB) dimension 
(1). 

 RESEARCH METHODOLOGY

This research is a correlation research with cross 
sectional design. The population in this study is all 

nurses implementing RSUD Pariaman which amounted 
to 97 people. The samples in this study were 54 
nurses. Sampling of this research using Total Sampling 
technique.

 RESULTOF THE RESEARCH

 The results show that a small portion nurses aged 
35-40 years (40.7%), sex nurses most of the women 44 
nurses (81.5%) and nursing education a small part was 
Diploma 26 nurses (48.1%). 
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Table 1: The Influence of Transformational Leadership onOrganizational Citizenship Behavior (OCB) 
(Direct Effect)

Direct Effect Latent Variable 
Correlation Path Coefficient Big Influence 

(%) t- Statistics Information

Leadership toward OCB 0.780981 0.239528 18.71% 4.871024 Significant and 
Positive

Table 1 shows that the value of t-count of 4.871024 where larger than 2.00 tables (df = 53), it can be concluded 
that the first hypothesis accepted is “There is a significant and positive influence between transformational leadership 
variables on organizational citizenship behavior (OCB) “

Table 2: The Influence of Organizational Climate on Organizational Citizenship Behavior (OCB) (Direct 
Effect)

Direct Effect Latent Variable 
Correlation Path Coefficient Big Influence 

(%) t- Statistics Information

Climate Organi-
zation Against 
OCB

0.807388 0.399714 32.27% 8.273330 Significant and positive

Table 2 shows that the value of t count equal to 8.273330 which higher than t-table of 2.00 (df = 53), it can 
be concluded that the second hypothesis is accepted that “There is a significant and positive influence between the 
variables of organizational climate to organizational citizenship behavior (OCB) “. 

Table 3: The Influence of Transformational Leadership on Job Satisfaction (Direct Effect) 

Direct Effect Latent Variable Cor-
relation Path Coefficient Big Influence 

(%) t- Statistics Information

Transformational 
Leadership on 
Job Satisfaction

 
0.696590

 
0.333451

 
23.23%

 
3.597432

 
signore and Positive

Table 3 shows that the value of t-count is 3.597432 which is bigger than t-table of 2.00 (df = 53), it can be 
concluded that the third hypothesis accepted is “There is a significant and positive influence between transformational 
leadership variable to satisfaction work”. 

Table 4 : The Influence of Organizational Climate on Job Satisfaction (Direct Effect) 

Direct Effect Latent Variable 
Correlation Path Coefficient Big Influence (%) t- Statistics Information

Organizational 
Climate of Satis-
faction 

0.709360 0.423302 30.03% 4.714560 Significant and 
Positive 

Table 4 shows that the t-count value of 4.714560 which is greater than the t-table of 2.00 (df = 53), it can be 
concluded that the fourth hypothesis accepted  “There is a significant and positive influence between organizational 
climate variables on satisfaction work “ . 
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Table 5: Effect of Job Satisfaction onOrganizational Citizenship Behavior(OCB) (Direct Effect) 

Direct Effect Latent Variable 
Correlation

Path 
Coefficient

Big Influence 
(%) t- Statistics Keterangan

Job Satisfaction Against 
OCB 0.735425 0.285031 20.96% 5.495261 Significant and 

Positive

Table 5 shows that the t-count value of 5.495261 which is greater than t-table of 2.00 (df = 53), it can be 
concluded that the fifth hypothesis accepted  “There is a significant and positive influence between job satisfaction 
variable on organizational citizenship behavior (OCB) “. 

 Table 6 : The Influence of Transformational Leadership onOrganizational Citizenship Behavior ( OCB) 
Through Job Satisfaction (Indirect Effect) 

Effects of causality Path Coefficient Big Influence (%) Conclusion 

The Influence of Transformation 
Leadership to OCB through Job 
Satisfaction 

0.095044 
 

4.87% Influence, Not 
Significant and Positive 

Table 6 shows the influence of transformational 
leadership on OCB through job satisfaction by 4.87% 
where significant influence is not less than 5% with the 
path coefficient value of 0.095044, it can be concluded 
that the sixth hypothesis is accepted “There is a 
positive influence between the variables of leadership 
transformational to organizational citizenship behavior 
(OCB) through job satisfaction “. 

 DISCUSSION

A. The Influence of Transformational Leadership 
And Organizational Climate ToOrganizational 
Citizenship Behavior(OCB)

Based on the result of this research, the influence of 
transformational leadership toward OCB got the value 
of T statistic (4,871024) bigger than t table equal to 2,00 
(df = 53) and its influence (18,71%) means that there 
is significant and positive influence between leadership 
variable transformational to organizational citizenship 
behavior (OCB). 

Leaders who are transformational can make their 
subordinates work harder and want to work more than 
what they should be doing. Bass in Luthans (2006) 
states that transformational leadership can make the 
subordinates become more engaged and concerned about 
their work, paying more attention and time to their work, 

and becoming less attentive to his personal interests (2). 

B. The Influence of Transformational Leadership 
And Organizational Climate On Job Satisfaction

Based on the results of this research, the influence of 
transforational leadership on Job Satisfaction, the value 
of T statistic ( 3.597432 ) is greater than t table of 2.00 
(df = 53) and the influence (23.23%) means that there 
is a significant and positive influence between variables 
transformational leadership towards job satisfaction. Job 
satisfaction has a relationship and can be influenced by 
many things, one of them is transformational leadership. 
In Hezberg’s theory of motivation, especially hygiene 
theory, if extrinsic factors such as corporate leadership, 
supervision, interpersonal relations, and working 
conditions are cannot fulfil, it will lead to dissatisfaction 
and for intrinsic factors or motivating factors such as 
achievement, job recognition, self-esteem, it will lead to 
job satisfaction (3).

 C. The Effect of Job Satisfaction onOrganizational 
Citizenship Behavior (OCB)

Based on the result of this research got the value 
of T statistic ( 5,495261 ) bigger than t table equal to 
2,00 (df = 53) and big influence (20,96%) meaning 
there is significant and positive influence between 
job satisfaction variable to organizational citizenship 
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behavior (OCB). Research conducted by Hasanbasri 
(2007), suggests that there is a significant positive 
relationship between job satisfaction with OCB (4). Even 
Kelana (2009) argued that job satisfaction is the most 
dominant variable affecting OCB (5).

In a number of literature explains that OCB is an 
individual behavior that voluntarily performs tasks 
outside of its responsibilities and positively impacts 
the organization or to its group members (6). Satisfied 
employees are more likely to do their work than the 
required job-description , because they want to reply to 
their positive work experience (7). 

D. The Influence of Transformational Leadership 
onOrganizational Citizenship Behavior ( OCB) 
Through Job Satisfaction

Based on the result of the research, the influence of 
4.87%, where the influence is not significant less than 
5% with the parameter coefficient value 0,095044 , it 
can be concluded that there is no significant and positive 
influence between transformational leadership variable 
to organizational citizenship behavior (OCB) through 
job satisfaction. From the test of mediation effect test, 
the value of variance accounted for (VAF) is 28,41%, 
means  that job satisfaction variable can be categorized as 
partial premediation with indirect effect value 0,095044 
and direct influence 0,239528. It can be interpreted that 
the effect of transformational leadership will have an 
impact on the emergence of job satisfaction raised by 
nurses, and then it will only cause OCB. The effects of 
transformational leadership do not directly affect OCB 
because nurses will feel satisfied in advance with their 
work and will only reinforce the OCB’s attitude.

E. The Influence of Organizational Climate on 
Organizational Citizenship Behavior ( OCB) Through 
Job Satisfaction

Based on the result of the research, it is found that 
the influence of 6.29% where the influence is bigger 
than 5% with the parameter coefficient value 0.120654, 
it can be concluded that there is a significant and 
positive influence between organizational citizenship 
behavior (OCB) organizational climate variable through 
job satisfaction. From the test of mediation effect test, 
the value of variance accounted for (VAF) is 23,19%, 
means that job satisfaction variable can be categorized as 
partial premediation with indirect effect value 0,120654 
and direct influence 0,399714. 

Organizational climate can be a powerful cause of 
the development of OCB within an organization. In a 
positive organizational climate, employees feel more 
willing to do their work than what is required in job 
descriptions, and will always support the organization’s 
goals if they are treated by the leader with fair and 
with full awareness and believe that they are treated 
fairly by the organization. Based on the above analysis, 
the researcher assumes that the nurse will elicit OCB 
behavior if there is indirect effect from organizational 
climate that will make the nurses feel satisfied with their 
work. Normal expectations in their work. In addition, 
satisfied employees may provide more roles as they 
respond to their positive experiences. 

CONCLUSION

There is a significant and positive influence between 
transformational leadership variables, organizational 
climate variables, on organizational citizenship behavior 
(OCB)
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ABSTRACT

Pesticides are chemicals used to control agricultural pests. In addition to provide benefits, Pesticides use also 
affects the environment, as well as poisoning to humans. This study aimed to analyze the correlation between 
farmers’ internal factors such as age, gender, nutritional status, and smoking habits with pesticide poisoning. 
The design was cross-sectional, with analysis using T-independent test. The sample of this research is 82 
farmers holtikltura located in District Cikajang, Garut Sub-district, West Java. The result of bivariate test 
showed significant difference of cholinesterase enzyme on gender variable (p = 0,037) and nutritional status 
(0.001) and showed no correlation between age and pesticide poisoning at farmer (0,222). The conclusion 
of this research is gender and nutritional status of farmer influence the status of pesticide poisoning based 
on cholinesterase enzyme concentration. Further research is expected to analyze other variables related to 
pesticide poisoning and measure the concentration of pesticide exposure in free air when spraying.
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INTRODUCTION

Pesticides are chemicals used to kill pests (rats, 
insects, plants) that negatively affect plant growth. 
In addition to its benefits to agriculture, the use of 
pesticides has the potential to cause toxic effects to 
other organisms including human and environment[1]. 
Exposure to pesticides in certain types and amounts 
may pose a health risk of respiratory distress, diabetes, 
depression, neurological disorders, and cancer. The risk 
of health effects will be the higher to groups of people 
who exposed directly by pesticides[2]. Acute effects of 
pesticide exposure might include fatigue, headache, 
rough skin, decreased concentration, respiratory distress, 
nausea, tremor, panic, cramps, and in some cases may 
lead to coma to death. Meanwhile, the chronic effects 
of pesticide exposure according to some studies include 
sarcomas, multiple myeloma, prostate cancer, pancreas, 

lung, ovary, breast, testes, liver, kidney, intestinal, and 
brain[3].

The poisoning caused by pesticide exposure in the 
world is estimated to reach 250,000 deaths annually[4]. 
According to a report from the Pesticide Action 
Network (PAN), WHO found that there were 735,000 
cases of specific chronic diseases caused by pesticide 
poisoning each year. Rhalem et al reported 2,609 cases 
of poisoning in Morocco in the period 1982-2007. There 
were also reported cases of poisoning in Latin America 
in Bolivia with 274 poisoning cases which 13 died 
from Numbela’s research in 2008. Meanwhile, cases of 
pesticide poisoning have also been reported in the Asian 
region covering Bangladesh, Cambodia, China, Japan, 
Korea, India, Malaysia, Philippines, Sri Lanka, Vietnam 
and Indonesia[5].

Garut District is one of the districts located in West 
Java Province with an area of   3,065.19 km². The strategic 
location of Garut with the capital of West Java province 
makes it as one of the suppliers, including food and 
agriculture needs[6]. Cikajang sub-district is one of the 
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areas of vegetable suppliers with agricultural land area 
reaching 503.81 km2 where 41% of the population work 
as farmers[7]. Based on research conducted by Luthfiah 
in 2016, it found pesticide residues on tomato farm 
products grown in the Village Cikandang which is one 
of the villages in the Cikajang sub-district. In addition, 
the frequency of farmers exposed to pesticides reaches 
an average of 351 days / year [8], which would pose a risk 
for pesticide poisoning for farmers.

Pesticides that enter the body will go through 
a series of toxicological mechanisms. The most 
commonly exposed pesticides and impacts on human 
health are organophosphate and carbamate pesticides. 
Organophosphate pesticides that have entered the body 
will accumulate rapidly in fatty tissue, liver, kidneys 
and salivary glands. These compounds will be stored 
extensively in fats that can cause prolonged toxic effects 
and clinical relapse. The organophosphate metabolite 
product will largely be eliminated through urine, slightly 
in the feces and air of the exhalation[9]. Meanwhile, 
carbamate type pesticides that enter the body will be 
enzymatically hydrolyzed by the liver. The degradation 
product of the process will then be excreted by the 
kidneys and liver[10].

This study aims to analyze the effect of age, sex, and 
nutritional status on the incidence of pesticide poisoning 
based on the concentration of cholinesterase enzyme 
in horticultural farmers. The results of this study are 
expected to be used as consideration for the government 
in making policies related to the control of pesticide use. 
In addition, the community, especially farmers can be 
more careful in using pesticides.

METHOD

Subject of Research

Respondents of this research were horticulture 
farmers who are in charge of spraying pesticides, with 
the number of 82 people (68 men and 14 women). 
Respondents were obtained by using random sampling 
method involving 5 of 12 villages in Cikajang Sub-
District. The selection of 5 villages was determined based 
on the location of the village that is easily accessible 
by researchers, namely Cikajang Village, Simpang, 
Padasuka, Cikandang, and Margamulya. 

Sampel of Research

Each respondent will take a blood sample of 5 ml 
for then separated the blood component using centrifuge 
and the serum taken as much as 1 ml. Blood sampling 
and serum taken by laboratory staff from Health 
Laboratory of Garut. The picked serum is then stored at 
2-80C using a cooler box and jelly ice pack to maintain 
its durability until it reaches Jakarta for further analysis. 
This study used the services of the Health Laboratory of 
Jakarta City to analyze cholinesterase levels of serum 
samples that had been collected. Testing cholinesterase 
was performed using colorimetric method.

Analysis

Cholinesterase enzyme levels in the blood of 
farmers were used as biomarkers of pesticide poisoning. 
Data collected other than pesticide poisoning data are 
about age, gender, height and weight. The data obtained 
then analyzed statistically using data processing 
program. The data were tested with bivariate analysis by 
using Independent T-test method to see the relationship 
between dependent variable consisting of age, gender, 
and nutritional status with independent variable in the 
form of poisoning status of pesticide and comparing the 
mean of inter-category variables.

RESULT

The status of pesticide poisoning is determined based 
on the cholinesterase enzyme levels in the peasant’s 
blood that refer to the normal value of laboratory 
reference. The normal reference value of cholinesterase 
enzyme levels for women is 4,300-11,500 U / L and men 
is 5,400-13,200 U / L. The cholinesterase enzyme levels 
within the range are categorized as normal samples, 
whereas if out of range is categorized as an abnormal 
sample. Data on the status of pesticide poisoning in the 
respondents can be seen in Table 1.

Table 1. Status of Pesticide Poisoning Based 
on Cholinesterase Enzyme Concentration on 
Respondent

Frequency Persentage (%)

Normal 81 98,78

Abnormal 1 1,22

Data of frequency, average of cholinesterase, and 
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p value to see the relationship between dependent and 
independent variables are presented in Table 2. Data of 
age indicates that respondents in the age group between 
17-54 years have higher average of cholinesterase 
compared to above age group 55 years old (8468.14 
± 1506,06 vs. 7960,29 ± 1550,37; p = 0,222). In the 
gender variables, female respondents had higher mean 
cholinesterase than men (9131,71 ± 1350,68 vs 8204,56 
± 1513,15; p = 0,037). Meanwhile, in nutritional status 
variables, respondents with normal nutritional status had 
a lower mean cholinesterase than the respondents group 
with abnormal nutritional status (8013,53 ± 1533,65 vs 
9207,04 ± 1120,01; p = 0,001) .

Nutritional status is determined based on the value 
of the Body Mass Index (BMI) of respondents. The value 
of BMI is obtained by calculating a formula involving 
height and weight. The BMI formula is

Information:

BMI = Body Mass Index (kg/m2)

W = Weight (kg)

H = Height (m)

Samples are normally categorized if BMI values are 
in the range 18.5-25 kg/m2. Whereas if outside the range 
it will be categorized as an abnormal sample.

 Table 2. The result of bivariate analysis of internal risk factors to pesticide poisoning on horticultural 
farmers

Variable of Research Category Frequency Average of 
cholineseterase SD P value

Age
17-54 years old 65 8468,14 1506,06 0,222

≥ 55 years old 17 7960,29 1550,37

Gender
Female 14 9131,71 1350,68

0,037
Male 68 8204,56 1513,15

Nutritional Status
Normal 58 8013,53 1533,65

0,001
Abnormal 24 9207,04 1120,01

DISCUSSION

Status of Pesticide Poisoning

Cholinesterase enzyme concentration is a biomarker 
used by researchers to describe the level of pesticide 
poisoning due to exposure of pesticide spraying 
activities. The lower the concentration of cholinesterase 
in the peasant body, the pesticide poisoning status will 
be more severe.

The results of assessment of farm poisoning status 
based on cholinesterase concentration in the blood of 
this study were very low. Of the 82 respondents who 
measured cholinesterase concentrations, there was only 
1 person (1.22%) indicated to be poisoned by pesticides 
because they have cholinesterase concentrations below 
the normal reference value. This is in accordance 
with the enero of Ali in 2015 which also found only 

one respondent indicated poisoning from a total of 32 
samples at the technician at a pest control company in 
Jakarta. This is because the respondents whose blood 
was taken were not entirely in the spraying period of 
pesticides. In fact, the concentration of cholinesterase 
in the blood may return to normal if an exposed person 
rests from pesticide-related activities within a period of 
more than a week[11].

Correlation between Age and Pesticide Poisoning 

The result of bivariate test with independent 
t test showed that at α = 5% there was no significant 
difference between average of cholinesterase content in 
the group of productive age and group of older age (p 
= 0,222). The statistical test showed that the age group 
over 55 years had lower cholinesterase levels, but the 
difference between the two categories was very small 
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(507.85 U/L) so assuming no significant correlation 
between age variables and pesticide poisoning. This 
result is consistent with studies conducted by Zakaria 
in 2007 and Zuraida in 2012 showing no association 
between age and pesticide poisoning[12, 13]. Meanwhile, 
a study conducted by Ali in 2015 showed a significant 
relationship between age and pesticide poisoning with a 
value of p = 0.036[11].

Age associated with the body’s ability to perform 
metabolic functions and immune mechanisms against 
certain agents. Older age will have an impact on the 
weakness of the body in warding off foreign agents 
entering the body[14]. This is because older farmers are 
experiencing physical limitations, especially in terms of 
energy that affect their ability to work for long periods 
of time.

The National Pesticides Information Center (NPIC) 
says that the elderly age group tends to be more sensitive 
to the risk of pesticide poisoning[15]. This is because the 
ability of the kidneys to remove toxins from the body 
has decreased with age. This situation will eventually 
lead to accumulation of pesticides in the body and risk 
of causing certain health disorders[16].

 Gender

Based on the result of T-independent statistic test, 
obtained p value = 0,037 which mean there is significant 
difference between average of cholinesterase level on 
female and male respondent. The result of statistical 
test showed that male respondents had lower mean 
cholinesterase (8204,26 U/L ± 1513,15 U/L) than female 
respondents (9131,71 U/L ± 1350,68 U/L). This indicates 
that men tend to be more at risk of pesticide poisoning 
than women. The results of this study are in accordance 
with the research of Afriyanto (2008) and Rustia (2009) 
which shows that the average female respondent’s 
cholinesterase is higher than that of men[14, 17]. In a study 
conducted by Sidell F R and Kaminskis A in 1975 also 
found that cholinesterase activity in erythrocytes was 
higher in women than in men[18].

The average difference of cholinesterase enzyme 
levels in women and men is influenced by various 
factors. Factors such as differences in workplace 
exposure are among the factors that influence gender 
variables. Exposure received by men in the workplace 
is considered much greater because it is more of a heavy 
and risky act than women[19]. Redderson in Sidel F R 

and Kaminskis A mentioned that the high activity of 
cholinesterase in women can be caused by the steroid 
hormone in women that encourages the liver to release 
the enzyme[18]. In addition, the use of oral contraception 
will also affect cholinesterase activity to be higher[20], so 
it is a confounder factor in this study.

Nutritional Status

Based on statistical test, it was found that there was 
significant difference of mean cholinesterase enzyme 
level in the group with normal and abnormal nutritional 
status with p value = 0.001. Rachmadi 1985 in Ali 2015 
states that nutritional status affects cholinesterase enzyme 
activity[11]. In a study conducted by Marsaulina and 
Wahyuni   in 2007 with a sample of horticultural farmers 
also showed the results of the relationship between 
poor nutritional status with the incidence of pesticide 
poisoning with p value = 0.019. The study concluded 
that individuals with abnormal nutritional status were 
2.2 times more likely to have pesticide poisoning than 
those with normal nutritional status[21]. However, these 
results are not suitable according to research conducted 
by Afriyanto with a sample of sprayer farmers in 2008. 
Determination of nutritional status is not only determined 
based on the value of BMIT alone, but also need to assess 
the genetic and dietary factors of a person[14].

Nutritional status also affects the immune system 
of farmers. Farmers who are constantly exposed to 
pesticides in unhealthy body condition will decrease 
initiative and sensitivity to foreign body infections[21].

CONCLUSION

The result of statistical test proves the correlation 
of gender and nutritional status to pesticide poisoning 
measured by cholinesterase enzyme concentration. 
Meanwhile, age variable has no correlation with 
pesticide poisoning based on statistical test. The 
weakness in this study is there is no measurement of the 
amount of exposure in the environment when farmers are 
spraying. For the further study, it is expected to measure 
the concentration of exposure to pesticides in the air. In 
addition, studies with different variables and methods 
are also needed to strengthen the results of this study.
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ABSTRACT

Background: Many opportunity gets from breastfeeding, not only for the baby but also for mother. In fact, 
the breastfeeding rate remains low year by year. The mother’s circumstance and herself might influence this 
rate. 

Objective: The objective of this study is to identify the relationship between self-efficacy and social support 
with effective breastfeeding among mother in Padang, West Sumatera. 

Method: This study was using correlation with cross sectional study. It was conducted with 397 mothers 
who have baby with age less than  months. Social support and self-efficacy was investigated by using 
questionnaires and LATCH breastfeeding assessment tools for Effective Breastfeeding. Data were analyzed 
using Spearman rho Correlation.

Results: There was significant correlation between social support: family’s and health workers’ and mother’s 
self-efficacy on effective breastfeeding with p < 0.05.

Conclusion: More than 50% mother did breastfeeding to their baby. Family’s and health workers’ support 
and mother’s self- efficacy has relation with effective breastfeeding. It means support from the people 
surrounding of mother important in order to do effective breastfeeding. 

Keywords: effective breastfeeding, social support, self-efficacy

INTRODUCTION

Breastfeeding is the process of giving breast milk 
for the baby. Breastfeeding should be done as soon as 
possible after the baby is born. This circumstance is done 
because breast milk is the only best nutrition for infants 
up to the age of 6 months. Furthermore, the baby is given 
additional food along with breast milk until the age of the 
baby reaches 2 years. Consequently, WHO recommends 
exclusive breastfeeding until the age of 6 months and 
with additional food/beverages until 2-years-old in an 
effort to optimize the child health (1, 2). Breastfeeding the 
babies will be advantageous to everyone, including the 
babies, mothers, families, communities, and countries, 

such as preventing infant illness, improving baby’s 
intelligence, reducing risk and lessening medicating 
costs (3-5).

METHOD

Cross-sectional design is applied throughout this 
study. The researchers used accidental sampling with 
a total result of 397 breastfeeding mothers, and these 
respondents were distributed from all public health 
centers in Padang. The ethics approval was granted from 
Ethical consideration. The respondents in this study 
received adequate information from the researcher about 
the purpose, procedures, risks and possible benefits of the 
study.  Confidentiality of the respondent’s identity and 
their answers were maintained throughout the study. The 
respondents in this study received a set of questionnaires, 
and they were distributed to the respondents before their 
healthcare services began.
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RESULT

Table 1: The Relationship of Self-efficacy with Effective Breastfeeding

Self-efficacy
Effective breastfeeding

Total P Value
Yes No

High 219 (92%) 18 (8%) 237 (100%)
0.001

Low 80 (50%) 80 (50%) 160 (100%)

Table 1 shows that respondents who give effective breastfeeding, 92% have high self-efficacy and 50% with low 
self-efficacy with p = 0.001

Table 2: The Relationship of Husband’s Support with Effective Breastfeeding

Husband’s support
Effective breastfeeding

Total P Value
Yes No

High 180 (87%) 27 (13%) 207 (100%)
0.002

Low 119 (63%) 71 (37%) 190 (100%)

Table 2 shows that respondents who give effective breastfeeding, 87% of them get the husband’s support and 
63% have low support with p = 0.002

Table 3: The Relationship of Health Cadre’s Support with Effective Breastfeeding

Cadres’ Support
Effective Breastfeeding

Total P Value
Yes No

High 101 (83%) 20 (17%) 121 (100%)
0.072

Low 198 (72%) 78 (28%) 276 (100%)

Table 3 shows respondents who give effective breastfeeding, 83% get high support from health cadre’s and 72% 
have low support with p value = 0.072

Table 4: The Relationship of Health Workers’ Support with Effective Breastfeeding

Health Workers’ Support
Effective Breastfeeding

Total P Value
Yes No

High 224 (75%) 76 (25%) 300 (100%)
0,035

Low 75 (77%) 22 (23%) 97 (100%)

Table 4 shows respondents who give effective breastfeeding, 75% receive high support from health workers and 
77% get low support with p value = 0.035
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Table 5: The Relationship of Peer’s Support with Effective Breastfeeding

Peer’s Support
Effective Breastfeeding

Total P Value
Yes No

High 208 (72%) 82 (28%) 290 (100%)
0.066

Low 91 (85%) 16 (15%) 107 (100%)

Table 5 shows respondents who give effective 
breastfeeding, 72% receive high support from their 
friends and 85% get low support with p value = 0.066

DISCUSSIONS

The Relationship of Self-Efficacy with Effective 
Breastfeeding

The results of this study indicate that around  
237 (60%) of respondents have high self-efficacy in 
providing exclusive breastfeeding and 160 respondents 
(40%) with low self-efficacy. According to Bandura 
(1997), self-efficacy is a theory that heads for behavior. 
Self-efficacy transition will have a positive impact on 
behavior but there are times when self-efficacy will have 
negative effects. The expectations of high self-efficacy 
actually can be counterproductive.  A person who 
possesses high self-efficacy can cause that individual 
to have the self-assurance and the effort to show up 
optimally(6). Bivariate analysis by using chi-square 
test got result of p-value = 0,001 (p <0,05). Based on 
this, statistically, there was a meaningful relationship 
between self-efficacy with effective breastfeeding. This 
is supported by research that done in Iran(7)

.
 The research 

was shown that self efficacy has strong relationship with 
breastfeeding. 

The Relationship of Husband’s Support with 
Effective Breastfeeding

The results of this study indicated that 207 (52%) 
of respondents had a high support of husbands in 
breastfeeding and 190 (48%) of them had low husbands’ 
support. Bivariate analysis by using chi-square test 
got result of p-value = 0,002 (p <0,05). Based on this, 
statistically, there was a significant relationship between 
the support of husbands with effective breastfeeding. 

One of the closest support obtained by the mother is 
the support of the husband. Husband’s support is the most 
important part in the success or failure of breastfeeding 
because the husband determines the smoothness of 

knowledge of breast milk (let-down reflex) which is 
strongly influenced by the emotional state and feelings of 
the mother (8). The greater the support gained to continue 
breastfeeding, the greater the ability of the mother to 
keep going on breastfeeding (9, 10).

Husband’s support is a proponent factor in the 
success of exclusive breastfeeding. This support is 
either an emotional or psychological activity given to 
a breastfeeding mother in presenting her breast milk. 
It is related to thoughts, feelings, and sensations that 
can boost the production of breast milk(8).. The greater 
the support obtain to continue the breastfeeding, the 
greater the ability and the mother’s self-esteem to keep 
going on that. Either support from husband or family 
has an essential influence because a mother who gets 
support from her husband, mother, or sister will resist in 
breastfeeding and is not worried to change into formula 
milk (8).

The Support of Health Cadre’s in Effective 
Breastfeeding

The results of this study showed that 121 respondents 
(30%) received high support from health cadres in 
effective brestfeeding and respondents who had the low 
breastfeeding support were 276 respondents (70%). It 
is necessary to increase awareness, understanding, and 
knowledge of posyandu (health care center for mothers 
and babies) cadres about the importance of exclusive 
breastfeeding as well as to optimize the ability and skill of 
posyandu cadres in order to give health education about 
exclusive breastfeeding in every posyandu domain. 

Based on the result of bivariate analysis by using 
chi-square test got a result of p-value = 0,072 (p <0,05). 
Statistically, there was no meaningful relationship 
between health cadres and effective breastfeeding. 
Breastfeeding is a multidimensional health behavior 
that is influenced by the interaction of demographic, 
biological, psychological, and social factors (11). Health 
behavior is a person’s response to stimuli or objects 
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which related to illness and disease, health service 
system, environment and others (9).

The Relationship of Health Workers with 
Effective Breastfeeding

The results of this study indicated that 300 people 
(76%), which were the majority of respondents, got 
high support from health workers to breastfeeding 
and there were 97 (24%) respondents who got low 
support. The support of health workers is the physical 
and psychological comfort, attention, appreciation, or 
other forms of aids that received by individuals from 
the health workers (11). Health workers’ support can 
be emotional comfort, rewarding, instrumental, and 
informational support (12, 13). Health workers are a source 
of social support coming from other individuals who 
rarely support and have a very rapid changing role. 
Supporting  mothers becomes a significant factor in 
exclusive breastfeeding (6, 14).

Based on the result of bivariate analysis by using 
chi-square test got a result of p-value = 0,035 (p <0,05). 
Statistically, there was a meaningful relationship between 
health workers and effective breastfeeding. According to 
Green (1980) behavior is influenced by 3 circumstances, 
they are predisposing factors which include knowledge, 
attitudes, beliefs, faiths, values; enabling factors which 
are the physical environment, tools, and health facilities; 
strengthening factors either health officer’s attitudes or 
behavior. The support of health professionals, doctors, 
midwives, nurses and health cadres, has an essential role 
in promoting the success of exclusive breastfeeding (12).

The Relationship of Peers Support with Effective 
Breastfeeding

The results of this study showed that 290 respondents 
(73%) received high support from their peers in 
effective breastfeeding and respondents who had the 
low breastfeeding support were 107 respondents (27%). 
Support groups are people who have the same dilemmas 
or goals. They gather regularly to tell each other about 
their difficulties, successes, news or ideas relating to the 
problems that they have been handling or goals to be 
achieved (15). The meetings of this group are held in a 
friendly atmosphere, comfortable, in mutual trust and 
mutual respect. Through these meetings, participants 
will give and receive mutual support in the form of 
technical, moral and emotional in order to solve the 
problems successfully or to achieve the desired goals. 

The mother’s support group is a particular support group 
which established for mothers who wish to succeed in 
breastfeeding optimally (16-18).

Bivariate analysis by using chi-square test got result 
of p-value = 0,066 (p <0,05). Based on this, statistically, 
there was no significant relationship between the support 
of peers with effective breastfeeding. Support groups 
are people who have the same dilemmas or goals. They 
gather regularly to tell each other about their difficulties, 
successes, news or ideas relating to the problems that 
they have been handling or goals to be achieved. The 
meetings of this group are held in a friendly atmosphere, 
comfortable, in mutual trust and mutual respect. Through 
these meetings, participants will give and receive mutual 
support in the form of technical, moral and emotional in 
order to solve the problems successfully or to achieve the 
desired goals. The mother’s support group is a particular 
support group which established for mothers who wish 
to succeed in breastfeeding optimally (9).

CONCLUSIONS

More than 50% mother has practiced effective 
breastfeeding to her baby. Social support such as 
family’s and health workers were relation with effective 
breastfeeding. Self-efficacy is also another factor related 
with effective breastfeeding with p value < 0.05. 
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ABSTRAT

Toxoplasmosis is one of the most common zoonotic disease caused by unicellular protozoan parasite 
Toxoplasma gondii that can be infected the human and animals. Recently, in Iraq with increasing chicken 
meat consumption, may be as one of the sources of human infection, this study was carried out to determine 
the seroprevalence of T. gondii in chicken, and demonstrated the histological effects of parasite in infected 
chicken in Tikrit city and its surroundings, Iraq. One hundred and thirty seven blood samples were 
collected from free Range chickens to detected toxoplasmosis by using Latex agglutination test (LAT) and 
Enzyme Linked Immunosorbent Assay (ELISA).Organs including brain and liver were also collected for 
histopathological examination. Results revealed that 32.1% and 29.2% of free ranging chickens positive 
by LAT and ELISA tests respectively. The results showed there were no significant differences P < 0.05 
between infection with toxoplasmosis and age of the animals, and their habitat using both detection methods. 
Histopathological studies revealed necrosed areas and inflammatory cells in brain and liver.  
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INTRODUCTION

Toxoplasmosis is a zoonotic disease of worldwide 
distribution caused by Toxoplasma gondii, an obligate 
intracellular protozoan with a highly broad host range 
that infects most warm-blooded animals including birds, 
humans, domestic and wild animals [1, 2]. 

The infections with toxoplasmosis are usually 
acquired by ingesting undercooked or raw meat 
containing tissue cysts, or by ingestion of food or water 
contaminated with oocysts from cat feces [3]

. Though T. 
gondii can rarely cause clinical disease in chickens [4]

, 
they play an important role in the epidemiology of T. 
gondii infection because they are ground-feeding birds, 
and tissues of infected chickens are considered a good 

source of infection for cats as well as, humans and 
other animals [4]. Many research examined that the free-
range chickens are considered as an important indicator 
of soil contamination with T. gondii oocysts whereas 
cats excrete environmentally resistant oocysts after 
consuming tissues of T. gondii–infected birds [5, 6]

.

This study aimed to investigate the seroprevalence 
of Toxoplasma gondii in chicken (Gallus domesticus),in 
Tikrit city and its surroundings and demonstrated the 
histological effects of parasite in infected chicken with 
toxoplasmosis. 

MATERIALS AND METHOD

Study area and Samples Collection 

Since December 2017 to April 2018, samples were 
obtained from Chicken farms (Gallus domesticus) from 
different regions in Tikrit city and its surroundings, Iraq. 
Data of each chicken was recorded on a questionnaire, 
the information included area, age, sex, general body 
conditions, symptoms, and if any of pet animals are kept. 
A total of (137) blood samples were collected directly 
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from free range chickens               (1-4 years old females), 
Sera were separated by using centrifuge at 1500×g for 
5 min and stored at -20°C until use for diagnostic steps.

Diagnostic methods

Latex agglutination test (LAT) 

Sera were examined using latex agglutination test 
by using commercially available kit (Spinreact, Spain).
The test was performed according to the manufacturer’s 
instructions. 

Enzyme Linked Immunosorbent Assay (ELISA) 

Toxoplasma IgG antibodies were detected using 
ELISA IgG kit (BiocheckInc, USA). The assay was 
performed following the instructions of the manufacturer. 

Histological examination for positive chicken

Brains and liver for seroposative chickens were 
fixed in 10 % neutral-buffered formalin, routine 
procedures were made for sectioning and staining with 
hematoxylin and eosin H and E and examined under a 
light microscope.

Statistical Analysis 

 T he results were analyzed by SPSS software 
using Chi-Square test and statistical significance was 
considered at p<0.05.

RESULTS

   Serological findings

    The overall prevalence of T. gondii was 32.1 %( 
44 of 137) and 29.2% (40 0f 137) in chicken, using LAT 
and ELISA tests, respectively.

The results appeared that the infection in chicken 
isn’t highly age-dependent, and there are no significant 
association between infection with toxoplasmosis and 
habitat of the animals using LAT or ELISA tests, table 
(1).

Histological findings 

  Brain  

According to histological examination for the 
seroposative chicken with T. gondii, in brain tissue, 
microglia necrosis and inflammatory cells with high 
activation around blood vessels was observed. High 
congestion in the thalamus region confirmed presence of 
inflammation, figure (1).

Liver 

In T.gondii infected chicken, hepatic cell necrosis and 
mononuclear cell infiltrations was seen. In the periportal 
areas and around the central veins, lymphocytic cell 
infiltrations were found. A few parasitic bodies were 
present in the cytoplasm of the hepatocytes. Karyolysis 
was observed in the nuclei of necrotic hepatocytes wich 
appeared like cloudy swelling, figure (2 & 3).

Table 1: Prevalence of T. gondii infection in chickens using Latex and ELISA test according to age and 
habitat

Variables
Latex ELISA

No. positive % P-Value No. positive % P-Value

Age
≤ 1 year
≥ 1 year

23

21

52.3

47.7
0.209

25

15

62.5

37.5
0.266

Habitat
Center of the city
rural areas

26

18

59.1

40.9
0.900

28

12

70

30
0.337
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Fig 1. Brain of a seroposative chicken with toxoplasmosis. 
Microglia necrosis and inflammatory cells with high activation 
around blood vessels and high congestion in the thalamus 
region. H & E staining, 40X.

Fig 2. Liver of a seroposative chicken with toxoplasmosis. 
Hepatic cell necrosis and some parasitic bodies. H & E 
staining, 40X.

Fig 3. Liver of a seroposative chicken with toxoplasmosis. 
Lymphocytic cell infiltrations in periportal areas and around 
the central veins. H & E staining, 40X.

DISCUSSION

       The results of this study proved the occurrence 
of considerable percentages of T. gondii infection in 

free range chickens in the studied area. Chicken plays 
an important role as one of the most important hosts 
in the epidemiology of T.gondii infection because it 
becomes infected mostly during feeding on the ground 
contaminated with oocysts and human may become 
infected with this parasite after eating undercooked 
infected chicken meat and its viscera [7] or maybe its 
eggs [4]

.

In the present study, both LAT and ELISA were 
able to detect T. gondii antibody in chickens. To our 
knowledge, limited studies were conducted for detection 
of T. gondii among chicken in Iraq, Mahmood et al. (2006) 
reported 81.81% in Nineveh governorate/ Iraq in Broiler 
chickens [8], and 60% of chicken were seropositive for 
Toxoplasma antibody by LAT in Sulaimania Province, 
Iraq [9] and 12 of 50 (24%), samples being positive by 
Real-Time PCR technique for detection Toxoplasma in 
Al-Qadissiya province, Iraq [10]

.

The high seroprevalence rate of infection in present 
study agreed with the seroprevalence study in Saudia 
Arabia (32%)[11]

, and in agreement with others from 
Egypt reported that, 200 (33.3%) were positive for 
toxoplasmosis [12] and from Jordan in which T. gondii 
seroprevalence of 36% was detected [13]

. Our finding 
was lower than that of EL Massry et al survey (47.2%) 
from Giza province in Egypt [14]. These differences in 
prevalence rate of the disease could be explained by 
the variation in geographical location, environmental 
characters, hygienic practices, the number of chicken 
examined in each study and type of tests used [15, 16]. 

Current results demonstrated a non-significant 
relationship between the seroprevalence of T. gondii 
and age, while a significant relationship between the 
prevalence of T. gondii and the different age groups of 
chicken was detected in many studies,  Masood et al. 
found that The highest seroprevalence (54.14%) was 
detected in older birds (>1.5 years but < 2 years. ) [17]. 
Mose et al. also showed that the high rate of infection 
was detected in older chicken (>2 years) [18]. This might 
be due that the birds with all ages have had the same 
opportunities for exposure and to get infection.

In current study, no significant difference between 
urban and rural areas in free ranged chicken infected 
with toxoplasmosis. This result disagree with study in 
southern Brazil [19] which found that the lower percentage 
of T.gondii seroposative chickens was found in rural 
areas than in urban and suburban localities. While 
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antibodies were detected in chickens obtained from all 
Local Government Areas in Nigeria with higher titer in 
rural than urban chickens [20].

Soil contaminated with parasite oocysts shedding 
by cats is the most important source of infection for 
intermediate hosts like chickens [7] because their habits 
of scratching the ground and feeding, facilitated the 
greater way to the hidden feces of cats [6]

.The free-range 
chicken in the study area habitats in backyards of houses 
in urban areas and around homesteads in rural areas.  
In most areas of Iraq included the study area, the free-
range chickens are slaughtered at home and their viscera 
such as heads are left for scavengers that can include 
cats and other animals, and since the study has reported 
high number of cats around the houses and farms, which 
is very important, as cats are reservoirs for animal and 
human toxoplasmosis [4] That could explain the high 
prevalence observed in the study area whether in urban 
and rural areas.

Seroposative chickens in the current study were 
clinically healthy and this agree with many studies 
[7], since there are only a few reports of clinical 
toxoplasmosis in chickens worldwide [4].

The main histopathological changes were observed 
in this study included necrosis, hemorrhage and 
inflammatory cell infiltration. These observations were 
consistent to the previous findings by Kittas et al.(1984) 
in some previous mouse model studies [21] and Akhtar 
et al. (2014) in T. gondii-infected chickens [17]

. Though, 
there were no histopathological changes observed in 
another studies in any of the infected chickens and no 
tissue cysts were found in the inoculated groups [22]

.

CONCLUSION

The high prevalence of toxoplasmosis in chickens 
in our study, displays the wide contamination with T. 
gondii oocysts in the living environment of people, 
and free range chicken might be an important source of 
infection in human with toxoplasmosis. 

Conflict of interest: The Authors declares no 
conflict of interest related to this work.

Financial Disclosure: have no financial interests 
related to the material in the manuscript.

Funding/ Support:  This study was not supported.

Ethical approval: The Animal Ethics Committee, 
College of Veterinary Medicine, Tikrit University 
approved the research protocol. All ethical standards 
have been applied to experimental animals throughout 
the experiment period .

REFERENCES

1.  Montoya JG, and  Liesenfeld O. Toxoplasmosis. 
Lancet. 2004; 363: 1965-1976.

2.  Dubey JP. and Beattie CP. Toxoplasmosis of 
animals and man. CRC Press,Boca Raton, FL,1988; 
pp. 220. 

3.  Tenter AM, Heckeroth AR, and Weiss LM. 
Toxoplasma gondii: from animals to humans. 
Intern   J  Parasito.  2000; 30: 1217-1258.

4.  Dubey JP. Toxoplasma gondii infections in chickens 
(Gallus domesticus): Prevalence, clinical disease, 
diagnosis, and public health significance. Zoonoses  
Public  Health. 2000; 57:60-73. 

5.  Dubey JP. Toxoplasmosis of animals and humans. 
2nd ed. Boca Raton,  Florida: CRC Press. 2010.

6.  Xin-Chao L, Yu H, Deng-Ge H, Zhen-Chao Z, Ke 
L, Shuai W, Li-Xin X, Ruo-Feng Y, Xiang-Rui L. 
Detection of Toxoplasma gondii in chicken and 
soil of chicken farms in Nanjing region. Infect Dis 
Poverty 2017; 6:62.

7.  Devada K, Anandan R, Dubey JP, Serologic 
prevalence of Toxoplasma gondii in chickens in 
Madras. Ind  J  Parasitol  1998; 84: 621-622. 

8.  Mahmood AF, Nashwan AA, Waked HM. 
Bashar MJ, Yaser YH. Detection of Toxoplasma 
gondii antibodies in Broiler chickens in Ninevah 
governorate. JDU. 2006; 9:145-148.

9.  Mohammed AA, Abdullah SH. Diagnostic Study of 
Toxoplasmosis in Domestic Chickens in Sulaimani 
Province .AL-Qadissiya  J Vet  Med  Sci.  2013; 12 
(2): 63 

10.  Al-nasrawi HA, Hassan HN, and Saba FK. 
Molecular Detection of Toxoplasma gondii in 
Human and Chicken by Real-Time PCR Technique. 
IJAR. 2014; 3:1023-1027. 

11.  Elamin MH. Seroprevalence and molecular 
detection of Toxoplasma gondii infection among 
chicken (Gallus domesticus) in Riyadh Region, 
Saudi Arabia. WULFENIA. 2014; 21(2): 30-37. 

12.  Hassanain MA, Derbala ZA, and. Kutkat MA. 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        467      

Serological diagnosis of Toxoplasma gondii 
(Apicomplexa: Toxoplasminae) infection in laying 
hens. Egypt J  Appl  Sci. 1997; 12: 1-8.

13.  Morsy TA, Michael SA. and El Refaii A. Toxoplasma 
antibodies in chickens in Aman, Jordan. J  Egypt  
Soc Parasitol. 1978; 8: 313-316.

14.  El-Massey A, Mahdy OA, El-Ghaysh A. Dubey 
JP. Prevalence of Toxoplasma gondii antibodies in 
sera of turkeys, chickens, and ducks from Egypt. J  
Parasitol . 2000; 86: 627–628. 

15.  Dubey JP, Graham DH, Blackston CR, Lehmann T, 
Gennari SM, Ragozo AMA , Nishi SM, Shen SK, 
Kwok OCH, Hill DE, and Thulliez P. Biological 
and genetic characterisation of Toxoplasmagondii 
isolates from chickens (Gallus domesticus) from 
Sa˜o Paulo, Brazil: unexpected findings. Int  J  
Parasitol.  2002; 32: 99-105.

16.  Karatepe M, Kılıç S, Karatepe B, Babü B. 
Prevalence of Toxoplasma gondii Antibodies in 
Domestic (Columba livia domestica ) and Wild 
(Columba livia livia) Pigeons in Niğde region, 
Turkey. Turkiye  Parazitol  Derg.  2011; 35:  23-6.

17.  Masood A, Awais AA, Mian MA, Muhammad 
KS, Kamran A, and Elzbeita HS. Seroprevalence 
of Toxoplasma gondii in the backyard chickens of 
the rural areas of Faisalabad, Punjab, Pakistan. Int J 
Agric Biol. 2014; 16:1105_1111.

18.  Mose JM, Kagira JM, Karanja SM, Ngotho M, 
Kamau DM, et al. Detection of Natural Toxoplasma 
gondii Infection in Chicken in Thika Region of 
Kenya Using Nested Polymerase Chain Reaction. 
Biomed Res 2016: Int.Link:https://goo.gl/kkRW4r.

19-  da Silva DS, Bahia-Oliveira LM, Shen SK, 
Kwok OC, Lehman T, Dubey JP. Prevalence of 
Toxoplasma gondii in chickens from an area in 
southern Brazil highly endemic to humans.  J  
Parasitol. 2003; 89(2): 394-6.

20.  Ayinmode AB, Olaosebikan RI. Seroprevalence of 
Toxoplasma gondii infection in free ranged chicken 
from rural and urban settlements in Oyo State, 
Nigeria.  Afr J Med Sci.  2014; 43: 51-7. 

21.  Kittas S, Kittas C, Paizi_Biza P, Henry L. A 
histological and immunohistochemical study of the 
changes included in the brains of white mice by 
infection with  Toxoplasma gondii. Brazil  J   Exp  
Pathol . 1984; 65: 67-74.

22.  Shuai W, Guang WZ, Wang W, Qing X, Meng 
Z,Cheng Y, et al. Pathogenicity of two Toxoplasma 
gondii strains in chickens of different ages infected 
via intraperitoneal injection. Avian  Pathol . 2014; 
43: 91-95.



Presence of ABO Antigens of Blood Types in Saliva of  
Women with Urinary Tract Infection

Salma L Dahash1, Azhar Hatif Oleiwi Al-Kuraishi2, Zainab Abd Al-Amir3

1MSc, Lecturer, 2PhD, Ass. Prof, 3PhD, Lecturer, Department of Obstetric & Gynecology,  
College of Medicine, Al-Mustansiriyah University, Baghdad, Republic of  Iraq 

ABSTRACT

Absence of the ABO antigen in saliva is a health disadvantage, and could increase susceptibility to a number 
of diseases such as urinary tract infection.  

objective is to explore the influence of secretion of ABO blood group antigens into the body fluids (saliva) 
in women suffer from UTI.

A total of 241 women aged 18-45 years were included who complained of symptoms indicating UTIs 
who were attending Obstetrics and Gynecology Department of Al-Yarmouk Teaching Hospital in Baghdad 
during the period from March 2016 to May 2017. The secretor status of the patients was then determined 
using the haemagglutination inhibition assay for salivary ABO antigens. ABO antigens secretors were found 
in 36 women and was higher in women in the age group less than 25 and 25-29 years. Education, occupation 
and source of water have showed significant effect on infected women with ABO antigens secretor and 
non-secretor. There are significant differences between both ABO antigens secretors and non-secretor in the 
presence of pus cells and RBCs, and 13 women infected with Trichomonas vaginalis and 11 of them with 
negative ABO antigens secretors. Positive growth reported in399 specimens. Single Bacterial growths in 
149 and 62 with more than one species. The species of bacteria is primarily Escherichia coli followed by 
Streptococcus, Staphelococcus aureus, Pseudomonas, Proteus, and Klebseilla. In conclusion, absence of 
ABO antigens in saliva increases the susceptibility to UTI with a greater tendency to increased symptoms.

Keywords: ABO antigens, Saliva, Urinary Tract Infection

INTRODUCTION

Urinary tract infections are amongst the commonest 
infections with an extensive fiscal liability to the public, 
particularly in women, babies and the elderly as around 
one in two women and one in twenty men will get the 
infection in their lifetime 1. The threat of women getting 
Urinary tract infections in their lives is said to be above 
50%, with almost 25 percent experiencing a recurrence 
2. Almost 53%of women aged more than 55 years and 
about 36% of younger women record a recurrence in 
a time within one year 3.The most common causative 
pathogens are Gram-negative rods “Escherichia coli 
which cause about 80% of acute infections. Other Gram-
negative creatures comprise Klebsiella pneumonia and 
Proteus mirabilis, creatures which inhabit enteric area 
like Serratia, Pseudomonas, and Enterobacter are rare 

in the outpatient groups, and nonetheless they are very 
common in people with intricate Urinary tract infections 
4. A Gram positive coagulase known Staphylococcus 
saprophyticus negative Staphylococcus, results in 
nearly 10 percent of infections in sexually active young 
women”. Trichomonus vaginalis also can cause UTIs, 
which is more common in the small group of women 5.

A Secretor can be described as “an individual who 
secretes their ABO antigens secretors into body fluids 
like saliva and mucus”, while non-secretor on the 
other hand puts little to none of their ABO antigens 
secretors into these fluids. Many researchers reported 
the susceptibility to affect by disease increased among 
non-ABO antigens secretors giving reasons for these 
associations to be due to presence of these antigens will 
add a degree of protection against infectious agents 6 that 
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will influence pathogenic activity 7. Non-ABO antigens 
secretors are at a bigger threat for recurring of Urinary 
tract infections and are more probable to experience 
renal scars 8. Therefore, the present study aimed to  
determine the relationship between the ABO antigens 
and susceptibility of women to UTIs. 

PATIENTS AND METHODS

This was a cross sectional study included 241 
married women aged 18-45 years and live in Baghdad 
city, complaining of symptoms indicating UTIs who 
were attended to Obstetrics and Gynecology Department 
of Al-Yarmouk Teaching Hospital in Baghdad, Iraq 
during the period from March 2016 to May 2017. 
Urine specimens were collected using a clean, sterile, 
plastic bags from each infected woman also 1 ml of 
non-stimulated saliva was collected from each woman 
into a sterile glass jar. Questionnaire including socio-
demographic and clinical data. 

The collected urine samples were centrifuged, 
then microscopic examination was performed. Each 
sample was cultured aerobic and facultative anaerobic 
on different media (Blood agar, Mac Conkey agar, 
Chocolate agar, Manitol salt agar, Milk agar, Sabouroud 
Dextrose agar to isolate bacteria and fungi). Regarding 
isolates diagnosis, it was done according to the well-
known established microbiological methods, principally 
based on morphological characters, Gram-staining 
method and biochemical reactions.

The salivary presence of ABO antigens was 
determined using haemagglutination inhibition assay 
using anti A, B and D sera based on a principle that 
if ABO antigens present in saliiva theey wiill bind with 
antibodiies iin the antiisera addied. The antibodiies were 
n0t avaiilable in the miixture (Saliiva & Antiisera) t0 
agglutiinate wiith RBCs suspensions and thee subject is a 
positive ABO antigen secretory and vice versa is none 
or a negative ABO antigens secretory subject 9,10.

Data analysis done using Statistical Packages for 
Social Sciences- version 24). and appropriate statistical 
tests were applied according to the variables compared.

FINDINGS

The presence of ABO antigens secretor was found 
in 36 women and higher levels were reported among 
women in the age group less than 25 years and 25-29 
years (9 and 12 respectively) (Table 1).

Education, occupation and source of water have 
significant effect on the presence of UTI and there is a 
significant difference between ABO antigens secretor 
and non-secretor (Table 2). 

The main symptom is suprapubic pain in both ABO 
antigen secretor and non-secretors, followed by itching 
and secretions. The more prevalent paired of presence of 
symptoms is between 7 to 13 days in both ABO antigens 
secretor and non-secretor (Table 3). 

The microscope examination indicated that there 
are significant differences between both ABO antigens 
secretor and non-secretor in the presence of pus cells and 
RBCs. The patients with ABO antigens secretors have 
no blood cells in urine and only 8 patients have excretion 
of epithelial cells in urine (Table 4).

Also microscopic examinations indicated that 13 
women infected with Trichomonas vaginalis and 11 of 
them (84.6%) were ABO antigens non-secretor 

The results of culture in specific media indicated 
that 399 give positive growth and only 2(0.8%) give no 
growth. The bacterial growths were present as single 
bacterial infection is 149, while mixed infections are 
62 women that infected with more than one type of 
bacteria. Fifty-eight women infected with two types of 
bacteria, while only 4 women infected with three types 
of bacteria. There are significant differences between 
ABO antigens secretor and non-secretor (Table 5). 

The species of bacteria that present in urine of 
women included in this study is primarily Escherichia 
coli followed by Streptococcus, Staphelococcus aureus, 
Pseudomonas, Proteus, and Klebseilla which is the latest 
one. Also significant differences were observed between 
ABO antigens secretor and non-secretor (Table 6).  
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Table 1.  Distribution ABO antigens secretor in saliva according to age group.

Age (years)

ABO antigens secretor in saliva

Yes (n=36)
n (%)

No (n=205)
n (%)

Total (n=241)
n (%)

<25 9 (25.0) 28 (13.7) 37 (15.4)

25-29 12 (33.3) 55 (26.8) 67 (27.8)

30-34 4 (11.1) 62 (30.2) 66 (27.4)

35-39 8 (22.2) 44 (21.5) 52 (21.6)

≥ 40 3 (8.3) 16 (7.8) 19 (7.9)

P. value = 0.13

Table 2. Association between socio-demographic characteristics and presence of ABO antigens secretor of 
the studied group.

Variable

ABO antigen secretor in saliva
P.
value

Yes(n=36) n(%)  No (n=205) n(%) Total  
(n= 241) n(%)

Education

Illiterate 1 (2.8) 3 (1.5) 4 (1.7)

0.002*

Primary 10 (27.8) 120 (58.5) 130 (53.9)

Intermediate 12 (33.3) 54 (26.3) 66 (27.4)

Secondary 6 (16.7) 18 (8.8) 24 (10.0)

College & Higher 7 (19.4) 10 (4.9) 17 (7.1)

Occupation
Housewife 30 (83.3) 194 (94.6) 224 (92.9)

0.015*
Employed 6 (16.7) 11 (5.4) 17 (7.1)

Source of water
Tap water 26 (72.2) 179 (87.3) 205 (85.1)

0.019*
Filter 10 (27.8) 26 (12.7) 36 (14.9)

*Significant at P < 0.05
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Table 3. Distribution of main presenting symptoms of the studied group in correlation to the presence of 
ABO antigens. 

Variable
ABO antigens secretor in saliva* 

P value
Yes (n=36)
n (%)

No (n=205) n(%) Total (n= 241) n(%)

Symptoms

Supra-pubic pain 34 (94.4) 194 (94.6) 228 (94.6)

0.992Itching 1(2.8) 6(2.9) 7 (2.9)

Secretions 1(2.8) 5(2.4) 6 (2.5)

Period of 
infection 
(days)

< 7 5 (13.9) 24 (11.7) 29 (12.0)

0.924
7 - 13 30 (83.3) 176 (85.9) 206 (85.5)

≥ 14 1 (2.8) 5 (2.4) 6 (2.5)

Mean ± SD (range) 7.3±1.6(4-14) 7.6±5.5(4-60) 7.5±5.1(4-60)

*values are number and (%) unless mentioned.
SD: standard deviation, 

Table 4. Results of microscope examination in correlation to the presence of ABO antigens in saliva of 
women infected with UTIs. 

Direct microscope examination

ABO antigens secretor in saliva

P.value
Yes (n=36)
n (%)

No (n=205)
n (%)

Total (n=241)
n (%)

Pus cells Negative 24 (66.7) 38 (18.5) 62 (25.7)

0.0001*
+ 12 (33.3) 107 (52.2) 119 (49.4)

++ 0  (0.0) 55 (26.8) 55 (22.8)

+++ 0  (0.0) 5 (2.4) 5 (2.1)

RBCs Negative 36 (100.0) 177 (86.3) 213 (88.4)

0.062+ 0  (0.0) 26 (12.7) 26 (10.8)

++ 0  (0.0) 2 (1.0) 2 (0.8)

Epithelial cells Negative 28 (77.8) 117 (57.1) 145 (60.2)

0.106
+ 6 (16.7) 50 (24.4) 56 (23.2)

++ 2 (5.6) 36 (17.6) 38 (15.8)

+++ 0  (0.0) 2 (1.0) 2 (0.8)

*Significant at P<0.05
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Table  5. Result of cutler in specific media in correlation with presence of ABO antigens in saliva of 
women infected with UTIs.

Culture finding

ABO antigens secretor in saliva

Yes (n=36)
n (%)

No (n=205)
n (%)

Total (n=241)
n (%)

No growth 2 (5.6) 0 (0.0) 2 (0.8)

One type of bacteria 28 (77.8) 149 (72.7) 177 (73.4)

Two type of bacteria 6 (16.7) 52 (25.4) 58(24.1)

Three type of bacteria 0 (0.0) 4 (2.0) 4 (1.7)

Table 6. Species of bacteria that present in correlation with presence of ABO antigens in saliva of women 
infected with UTIs.

Species of bacteria

ABO antigen secretor in saliva

P valueYes (n=36)
n (%)

No (n=205)
n (%)

Total (n=241)
n (%)

Escherichia coli 19 (52.8) 91 (44.4) 110 (45.6) 0.35

Streptococcus 7 (19.4) 54 (26.3) 61 (25.3) 0.38

Staphylococcus aureus 10 (27.8) 40 (19.5) 50 (20.7) 0.26

Pseudomonas 0 (0.0) 31 (15.1) 31 (12.9) 0.012*

Proteus 2 (5.6) 30 (14.6) 32 (13.3) 0.14

Klebsiella 2 (5.6) 19 (9.3) 21 (8.7) 0.47

*Significant difference.

DISCUSSION

Urinary tract infection (UTIs) reported in almost  
50% of women at some point in their lives 11, and higher 
morbidity rates associated with these infections. In the 
genetics of secretor system two options exist; a person 
can be either ABO antigens secretor or a non-secretor. 
This was found to be completely independent of person’s 
blood type “A, B, AB, or O” . Several researches have 
suggested that too many diseases observed in some 
ABO antigens non-secretor individuals including UTI 
12, Helicobacter pylori infection 13 and viral infections 14. 

The current study revealed a non-significant 
association between secretor status and symptoms and 
the period of infection,  while there was a significant 
association between presence of ABO antigens secretor 
and presence of pus, RBC, and epithelial cells in urine 

when examined microscopically. Regarding RBCs, all 
secretors positive had no RBCs in the urine while the 
sloughed epithelial cells reported in 8 secretors cases. 
These were also seen in the infected bacteria and 
Trichomonas vaginalis, the heavily bacterial infection 
with mixed species were present in non-secretor of ABO 
antigens,  these findings agreed other researchers 15, 16, 
however, enteric bacteriia; in partiicular, Escheriichia colii 
remaiin the most frequient cause of UTIs. The infection 
with Trichomonas vaginalis was more prevalent in non 
ABO antigens secretor (84.6%). These may be due 
to the non-secretary people do not have the enzyme 
glycosyl-transferase and glyco-compounds giving a way 
for attachment of the organism with epithelial surface 
therefore resulting in an infection 15. It is clear thiat noin-
secretor saliiva n0it 0inly does not avert thee connection of 
candiida butt also stimulates the attachment to the nerves. 
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The virulence features of candida are as a result of 
host identification by the cell surface linkage 16. Other 
researchers attributted this susceptibility to infections to 
low levels of IgG and IgA antibodies in non-secretors 
17. Antibodies seem to offer native immunity through 
destruction of the organism; secretors destroy attacking 
organisms and stop their access to the host. This 
description best suites current study that single and little 
growth seen in secretor women while mixed and heavy 
growth seen in none secretors. Other researches stated that 
the secretor status alters the carbohydrates present in the 
body fluids and this will influence microbial attachment 
and persistence 18. The present study agreed other study 
on UTI that the primarily causes is Escherichia coli.  
Staiplet0n eti. ail, 19 havie stated thait females with persistent 
UTI associated to E. coli are mainly n0n-secret0rs. Thee 
tendencey f0r greater adherencee 0f thee ur0pathogeniic 
E.colii was shown by uroepithelial cells of non-secretors 
when matched with secretors.  This appears that absence 
of secretor substances combines to give an increased risk 
of recurrent UTI.

In this study, it was found that some demographic 
characteristics like education, occupation and source of 
water were associated with absence of ABO antigens 
and hence increased the susceptibility of UTIs. The 
same finding was reported by Emiru et. al, 20; as they 
mentioned that UTI was high among pregnant women in 
the presence of associated different risk factors (anemia, 
low socio-demographic features, past history of UTI and 
sexual activity).

CONCLUSIONS

The absence of ABO antigens in saliva might 
increases the susceptibility to UTI in women with a 
greater tendency to increase symptoms, number and type 
of causative infectious agent and tend to present worst in 
low socio-demographic status.
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ABSTRACT

Background: Overweight is still one of the nutritional problems in Indonesia. It considered as the first 
signal of the emergence of a group of non communicable disease. Indonesia shows that the problem it on 
average is still above 5%.  Objective: This study aims to examine the trend patterns and see whether the 
factors associated with the occurrence of overweight in children 0-24 months different or not in 2000 and 
2014. Method: cross sectional approach. Trend data use IFLS 2000, 2007, 2014, see  the difference, IFLS 
2000 and 2014.Sampling technique by total sampling. Results : The trend pattern shows the incidence of 
overweight in children 0-24 months in 2000 amounted to 7.03%, in 2007 by 8.86% and in 2014 of  7.79%. 
Chi-Square showed in 2000 factors that have greater chance of overweight of children 0-24 months is birth 
weight> 3900 gram (p = 0.033) and mother’s job (p = 0.0030). In 2014, the length of birth (p = 0.032). 
Logistic regression  showed in 2000 that birth weight> 3900 gram tend to overweight at age 0-24 months 
of 2.20 times greater than normal (p = 0.038). In 2014, birth weight > 3900 gram is 2.07 times greater than 
normal (p = 0.047).The length of birth ≥ 48 cm is 2.05 times greater than below (p = 0.013). Conclusion: 
There is a fluctuation in the pattern of overweight in children aged 0-24  months from 2000, 2007 and 
2014 which in general there is no improvement. The nutritional status of the child at birth appears to be an 
important factor associated with overweight in children. The role of maternal nutritional status, before and 
during pregnancy that may affect fetal growth should also be considered. 

Keywords: Children 0-24 months, Overweight, IFLS survey data, Trends, Indonesia

INTRODUCTION

To date, Indonesia still faces multiple nutritional 
problems. Overweight is considered as the first sign 
of the emergence of non communicable diseases that 
currently occur in both developed and developing 
countries.[1]

In fact, overweight in children are multifactorial 
complex problems.[2]. The period of the first 1000 days 
of life is early of human life calculated from the first day 
of pregnancy, the birth of a baby up to the age of 2 years. 
This period is a crucial period in which the development 
and growth of a human being go on rapidly, both 
physically, cognitively, emotionally.[3] 

Research evidence suggests that early life also 
contributes to childhood obesity, so the problem and 
effects can be prevented early.[4]. The environment from 

conception to the age of 2 years is the most important 
factor that must be changed and repaired to prevent 
obesity and its effects.[5][6] 

There are four periods in the first 1000 days of 
life that contribute to the incidence of overweight: (1) 
woman’s pre-pregnancy period; (2) pregnancy period; 
(3) exclusive breastfeeding;  (4) complementary feeding.
[7][8] 

Many evidences indicate that prevalence of 
overweight is rising sharply around the world. South 
Korea by 20.5%. In Thailand, 16%.[9][10]  The National 
Basic Health Research data, the prevalence of overweight 
in adolescents aged 15 years and older in Central Java 
reaches 18.4%, while Surakarta City at 10.7%.[11][12] 
In Indonesia, the cause of death due to communicable 
diseases decreased from by 44.2% in 1995 to 28.1% in 
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2007.[13]

Several factors of the first two years of life that 
contribute to the incidence of overweight in children 
aged 0-24 months are maternal diabetes history, birth 
weight, prelacteal feeding, and exclusive breastfeedin.[7]

Women who have diabetes prior to pregnancy 
are at risk of having obese children. [2] In exclusive 
breastfeeding period can prevent certain diseases which 
are vulnerable to baby, such as asthma, diarrhea, and 
diabetes in relation to the incidence of overweight. 
Prelacteal, is very dangerous because the baby’s 
digestive tract is not strong enough to digest food and 
drink other than breast milk.  The birth weight can also 
be an indicator of overweight risk in children.[14] Study 
by Anggraini reported that the abnormal birth weight 
(low/big) has a higher risk of overweight.[15] [16].  

STUDY METHOD

This study used secondary data obtained from 
Indonesia Family Life Survey (IFLS) that was carried 
out in 2000, 2007, 2014 . The design was cross-sectional 
approach. This study aimed to find out the trend of 
overweight and whether there were differences in factors 

related to the incidence of overweight in 2000 and 2014.

The population of study was all children aged 0-24 
months in Indonesia that became the respondents in 
2000, 2007, 2014 to get on the trend of overweight. To 
determine differences in factors related to the incidence 
of overweight, the respondents in 2000  and 2014.  The 
inclusion criteria were children aged 0-24 months, 
having complete information on weight, height, birth 
month, and year of birth. The exclusion criteria were 
ill children, twin pregnancy/gemelli and not having 
complete data. Data analysis applied included univariate, 
bivariate, and multivariat. 

RESULTS AND DISCUSSION 

RESULTS

This study used IFLS data that was conducted in 
2000, 2007, 2014. In investigation of survey data, the 
complete data of all variables was obtained, except data 
on maternal diabetes history in 2000 which was not 
obtained as in 2014. 

Nutritional Status of Children Aged 0-24 Months 
in 2000-2014

Figure 1. Pattern of Overweight Trend From 2000 – 2014

Figure 1 illustrates that the trend pattern of the overweight incidence tend to be fluctuating. The highest 
proportion of the overweight incidence occurred in 2007 (8.86%). This fluctuation was seen once in the proportion 
of overweight in 2000 at 7.03%, then increased to 8.86% in 2007 and back down to 7.79% in 2014.
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Comparison of Factors Related to the Incidence of Overweight in Children Aged 0-24 Months in 2000 – 2014

Table 1. Comparison of Characteristics on Infants and Mothers As Well As the Caring Pattern on 
Overweight Events Based on Each Proportion (%) in 2000 and 2014

Variable Category

                  2000

P-value

                    2014

P 
-value

Overweight No Overweight      No

N % N % N % N %

Infants Age

0-6 months  (0)
6-12 months (1)
12-23 months

42
25
27

10.3
7.4
5.2

366
314
489

90
93
95

0.165
0.004

65
30
30

14.4
7.2
4.0

387
384
713

86
93
96

0.001
0.000

Birth Weight

<2500 g (0)
≥ 2500 – 3900 g (1)
>3900 g (2)

4
74
16

4.6
7
14.2

83
989
97

95
93
86

0.398 
0.025

8
101
16

7.8
7.2
14.8

94
1298
92

92
93
85

0.815

0.114

Birth Length
<48 cm(0)
≥48 cm (1)

10
84

5.8
7.7

162
1007

94
92

0.382 8
117

3.9
8.3

196
1288

96
92

0.028

Pre lacteal 
No (0)

Yes (1)

45

49

6.6

8.4

634

535

93

92
0.234

312

213

29.4

38.9

749

335

71

61
0.197

Exclusive 
Breastfeeding

no (0)

Yes  (1)

92

2

7.5

4.8

1129

40

93

95
0.501

107

18

7.9

7.1

1249

235

92

93
0.672

Diabetes History
No (0)
Yes  (1)

-
-

-
-

-
-

-
-

-
-

124
1

7.7
12.5

1477
7.0

92
88

0.616

Maternal 
Employment 

No (0)

Yes (1)

60

34

6.5

10.1

867

302

94

90
0.029

93

32

7.5

7.8

1145

339

93

91
0.483

Chi square p<0.005

Table 1, The proportion of overweight children 
at the age of 0-6 months in 2014 showed the highest 
proportion at 14.4%  compared to in 2000 (10.3%). Then 
the birth weight > 3900 gram in 2014 had the highest 
proportion of overweight (14.8%) compared to in 2000 
(14.2%). Evidently, the birth length ≥ 48 cm in 2000 had 
a smaller proportion (7.7%) than  in 2014 (8.3%). 

The exclusive breastfeeding, mothers who provided 
the exclusive breastfeeding had 7.9% in 2014, which 

was higher than in 2000 at 7.5%.   Because there was 
no information on maternal diabetes history obtained in 
2000, then the comparison with  2014 could not be carried 
out. In 2014, it showed that the proportion of mothers 
with diabetes history was 12.5%, which was higher than 
mothers with no diabetes history at only 7.7%. While the 
higher proportion of  maternal employed was also found 
in 2000 at 10.1%, and it decreased to 7.8% in 2014.   
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Table 2. Comparison of Relations Factors and Results of Chi-Square causing overweight in Infants aged 
0-24 months

2000 2014

Variable                              p value Variable                                p value

Birth weight> 3900 gr    0.033
Birth length ≥ 48 cm    0.383
Prelacteal                   0.235
Exclusive Breastfeeding   -0.505
Diabetes history                 (no obs)
Maternal Employment     0.030

Birth weight > 3900 gr     0.118
Birth length ≥ 48 cm            0.032
Prelacteal      -0.198
Exclusive Breastfeeding    -0.672
Diabetes history                    0.620
Maternal Employment     0.483

Table 2 explains that the results of relation of 
variables in 2000 showed that the birth weight  > 3900 
gram had a higher probability of overweight if compared  
with normal birth   weight or low birth weight. In 2014, 
it was only the birth length ≥ 48 cm that had a higher 
probability of overweight. 

The diabetes history in 2000 did not show data 
observed, so the direction of relation and its significance 
to the incidence could not be determined and compared 

with 2014, in 2014 mothers with diabetes history had 
a higher probability of the overweight incidence than 
mothers with no diabetes history, but statistically 
insignificant. 

Maternal employment, in 2000 the probability to the 
incidence of overweight was higher than the unemployed 
mothers, and there was a significant relation. This 
condition was different with  year 2014. 

Table 3. Comparison of Logistic Regression Influential Factors towards Overweight Trends in Infants 
aged 0-24 months

2000 2014

No.           Variable       B (p value)       μ              OR No        Variable           B (p value)           μ               OR

1.        Birth Weight         0.068
          > 3900 gr               (0.038)               0.089       2.204
2.       Birth Length          0.008
                                         (0.710)         0.684         1.113
3.      Prelacteal               0.016
                                        (0.258)          0.462         1.286
4      Exclusive              -0.017
        Breastfeeding           (0.654)        0.033         0.744
5.    Maternal                0.030
      Employmen             (0.104)         0.266         1.492

1.       Birth Weight              0.065
          > 3900 gr                   (0.047)           0.067            2.072
2        Birth Length              0.039
                                             (0.013)          0.873            2.058
3        Prelacteal                   -0.019
                                              (0.167)         0.340            0.753
4         Exclusive                   -0.017
          Breastfeeding              (0.296)        0.157            0.765
5        Diabetes history          0.030
                                             (0.765)        0.005            1.459
6        Maternal                      0.008
          Employmen                 (0.615)        0.230            1.120
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The results of multivariate in logistic regression 
showed that in 2000 the significant variable was birth 
weight > 3900 gram. The statistical results showed that 
children born > 3900 gram were likely to get overweight 
at the age of 0-24 months by 2.20 times greater than 
the children born low birth weight (p = 0.038). In 
2014, logistic regression showed that the significant 
variables were birth weight and birth length. It can be 
concluded that children born > 3900 gram were likely to 
get overweight at the age of 0-24 months by 2.07 times 
greater than low birth weight (p= 0.047). The children 
with birth length ≥ 48 cm were likely to get overweight 
at the age of 0-24 months by 2.05 times greater than 
birth length < 48 cm (p= 0.013).

DISCUSSION

Studies conducted periodically in a long-term period 
from the period of women’s pregnancy to the birth of 
baby at certain ages are indeed still limited in Indonesia. 
IFLS has carried it out from 1993 to 2014. There are 
limited data found in IFLS such as role of maternal 
nutritional status before and during pregnancy that can 
affect the fetal growth which should be included, but 
it cannot be considered anymore because the variable 
cannot be measured in the survey data. 

The Trend Pattern of the Incidence of Overweight 
in Children Aged 0-24 Months

Figure 1 shows the fluctuating trend pattern of the 
overweight incidence in children aged 0-24 months in 
Indonesia. The world’s data indicates the childhood 
obesity in Indonesia at 11.5% and ranks the 21st in the 
world.[5]  Data of the results of nutritional status records 
that 1.6% children at the age of 0-59 months experience 
obesity with the highest prevalence in Jakarta and Bali 
(3.3%), followed by Riau Islands (3.0%) and Papua 
(2.7%).[18]

Data in this study presented that the highest incidence 
of overweight in children aged 0-24 months occurred in 
2007 at 8.86% (Figure 1). Although there was a decrease 
in the percentage of the incidence from 2007 to 2014 by 
1.07%, but the percentage has been a health problem in 
Indonesia because the value is more than 5%. 

Relation between the Characteristics of Children 
Aged 0-24 Months and Factors Affecting the Incidence 
of Overweight

In Table 2, several related factors are shown 
statistically significant. In 2000, there were two variables 
significantly related, birth weight > 3900 gram (p = 
0.033) and maternal employment (p = 0.030). In 2014, 
birth length ≥ 48 cm was the only variable significantly 
related. Theoretically, the baby’s birth weight above 
normal has a positive relation. The maternal diabetes 
history was associated with the birth weight and greater 
fetal adiposity. It is possible that intra-urine condition has 
changed that is capable of programming fetus to be more 
susceptible to obesity due to an increasing exposure to 
nutrition transferred through the placental circulation.
[18]  Because it can increase the risk of central fat 
accumulation, insulin resistance, metabolic syndrome, 
and cardiovascular disease.[16] The results of study stated 
that maternal employment factor was significantly 
related (p = 0.030) to the incidence of overweight in 
children aged 0-24 months. The maternal employment 
has an important role in nutritional problems and related 
to the family’s affordability in food availability. 

The birth length shows a significant relation (p = 
0.030) to the incidence of overweight in children aged 
0-24 months. Since a child is born until the age of two 
years, the child will grow fast. After that period, the 
growth starts to slow down. By a slow growth, a child 
needs more calories, then he/she has an erratic dietary 
pattern. [18]

The Table 3 explains the comparison of most 
dominant factors affecting the incidence of overweight. 
Accordingly, the birth weight ≥ 3900 gram in 2000 and 
2014 both were the most dominant factor in affecting the 
incidence of overweight. 

CONCLUSION

This study is an analytic observation study with 
cross-sectional approach. There is a fluctuation in the 
trend pattern of overweight in children from 2000, 2007, 
2014. The chi-square test show that in 2000 factors 
significantly related are birth weight > 3900 gram (p = 
0.033) and maternal employment (p = 0.030), in 2014 
the factor is birth length ≥ 48 cm (p = 0.03). The logistic 
regression explains that the birth weight ≥ 3900 gram 
in 2000 had a greater probability of the overweight 
incidence by 2.20 times compared to the birth weight 
< 3900 gram, and in 2014 the probability was greater 
by 2.05 times. The birth length ≥ 48 cm had a greater 
probability of the overweight incidence by 2.05 times 
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compared to the birth length < 48 cm.
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Physiological Blood Parameters of Young University Adults 
with Blood Glucose, Blood Pressure and Smokers

Nada Saad Naji Al-Taee

Department of pollution, Faculty of Environmental Sciences, AL-Qasium green University, Iraq

ABSTRACT

This study deals with a new study on the propagation of diabetes, hypertension and smoking among 
university students. A total of 254 students (77 females and 177 males) were enrolled. Including, 41 healthy 
and 42 students who were fasting blood glucose; 31 were healthy and 68 were suffering from blood pressure; 
39 non smokers and 33 students who were smokers; aged 19-26 years. Statistically significant changes 
(p<0.05) in blood parameters and cases in compression with healthy and non-smoker students. The findings 
of this study highlight the prevalence of blood glucose and blood pressure in students also smoking and its 
relation to the number of cigarettes. Educational programs are needful to raise people’s awareness around 
the critical of health impacts of situation and the significance of all of the above criteria.

Keywords: blood glucose, blood pressure, smoking, blood parameters.

INTRODUCTION

In 2010, around 285 million people worldwide in 
the age group of 20-79 are suffering from diabetes, and 
it is expected to be 438 million in 2030 of the adult 
population. This global increase in the propagation of 
diabetes is attributed to population growth, urbanization, 
aging, increased physical inactivity and obesity1. 
Depending on a national survey conducted in Iraq in 
2006, it was evaluated that 10.4% of the adult population 
had hyperglycemia2, and it is predicted to increase by 
the year of 2030 to 2 million3. In developed countries, 
cardiovascular disorder is prevalent with adjustable risk 
factors is arterial hypertension; where 20%-50% of the 
adult population is affected4. A survey conducted in 1979 
found that 12% of the Iraqi population had hypertension5, 
and by 2006 it increased to 40.4% 6, and 29.4% in 2008 
for both sexes7. In a study8 on cardiovascular risk profile 
among university students, found that the spread of 
blood pressure was 5.6% for systolic blood pressure and 
8.6% for diastolic blood pressure. In Iraq smoking is 
a common practice among university students. As in a 
study9, tobacco smoking was higher among men under 
the age of 40 years also study10 in Iraq, the prevalence 
of cigarette smoking among medical students was 21%; 
about 42% of them started smoking at the age of 18-
19 years or their first year of medical school. According 

to11, the main cause of health cases of infectious diseases 
in the past century has turned into chronic diseases at 
present. Chronic diseases such as diabetes, hypertension 
and cardiovascular diseases are slow progressive non 
infectious conditions that are considered the major leading 
causes of death worldwide. Rapid alters in lifestyles 
and food patterns that occurred after urbanization and 
industrialization have accelerated in recent years. Later, 
there was an increase in inappropriate diet pattern, 
lack of physical activities and use of smoking, and 
an increase in chronic disease12. Blood problems can 
have a significant influence on patients and should be 
vigorously pursued and treated13. Diabetics often have 
abnormalities in the blood, these comprise anemia and 
other erythrocyte problems, white blood cells as well as 
platelet anomalies are also prevalent among people of 
diabetes, and diabetes diagnosis can be established by 
measuring fasting blood glucose14. High blood pressure 
is strongly related to structural and functional disorders 
of the organs involve in hematopoiesis15, and blood 
viscosity is increased in most patient with hypertensive16. 
Smoking is also has an effect on blood parameters. In 
a study17 suggested that the smoking of cigarette affect 
the characteristics of blood as it leads to death. And18 
showed that continuous cigarette smoking had severe 
adverse impacts on hematological parameters. 

DOI Number: 10.5958/0976-5506.2018.01502.4 
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MATERIALS AND METHOD

Criteria of participants 

A sample of 254 students aged between 19 and 
26 years was selected randomly among students of 
the Faculty of Environmental Sciences at AL-Qasium 
green University in Iraq. About 83 of blood glucose 
were divided according to19: health (<100 mg/100cm3), 
pre-diabetes (100–125 mg/100cm3), diabetes (≥126 
mg/100cm3), and hypoglycemia (≤70 mg/100cm3). In 
addition, 99 of a clinic blood pressure level were divided 
according to20: normotensive (<120/<80), EPB, elevated 
blood pressure (120-129/<80 mmHg) hypertension 
(130-139/80-89 or ≥140/90) and hypotension (<90/60 
mmHg). And 72 male was only applied for smoking. 
Women were not comprised because of the tradition of 
Iraq society, in which restricts the arrival of researchers 
to females at the time of study, and prevents their 
smoking. They were divided into: 39 non smokers 
[control], 9 light Smokers [≤10 cigarette daily], 16 
moderate smokers [11–20 cigarette daily], and 8 heavy 
smokers [≥20 cigarette daily].

Collection of data and measurement

The data were collected using a self-administered 
questionnaire was developed in Arabic language, and 
it is built on several axes such as: age, smoking case, 
the number of smoking cigarettes per day and duration 
of smoking, the family history of diabetes and physical 
activities. Pregnant female were eliminated from 
study to avoid the potential impact of pregnancy on 
anthropometric and laboratory parameters. The criteria 
for selecting students were that no one should suffer any 
medical complication such as heart disease, stroke or 
any other disorder. A total of 5 ml of the venous blood 
sample was gathered from the entire study member in 
the morning after the fasting period for at least 8–10 
hours, and blood was transferred to EDTA-tube. Total 

blood count was measured including: WBC, White 
blood cells; LYM, lymphocyte; LYM%, Lymphocytes 
percentage; MON, Monocytes; MON%, Monocytes 
percentage; GRA, granulocytes; GRA%, granulocyte 
percentage; RBC, red blood cell; HCT, hematocrit; 
HGB, hemoglobin; MCV, Mean corpuscular volume; 
MCHC, Mean corpuscular hemoglobin concentration; 
MCH, mean concentration hemoglobin; RDW/SD, 
Red cell distribution width/standard deviation; RDW, 
Red cell distribution width; MPV, Mean platelet 
volume; PLT, Platelet count; PCT, Plateletcrit; PDW, 
platelet distribution width. Using a complete automated 
blood analyzer (Mythic, France). Blood glucose were 
measured using the active glucose meter Accu-chek 
(68305 Mannheim, Germany). Blood pressure was 
measured by the electronic pressure device, by taking 
the pressure rate while students were at rest for at least 
10-15 minutes. 

Statistical analysis

Data of hematological parameters were analyzed 
using ANOVA, differences of the entire study students 
for the blood parameters were statistically assessed 
using F-test. Least significant difference, LSD was 
applied to compare the results, descriptive analysis was 
also used to show the mean and standard deviation, SD 
of the results. P<0.05 was *significant and the various 
letters indicated significance in p<0.05. The same letters 
indicate insignificance at p<0.05. 

RESULTS

Table 1. A statistically significant (p<0.05) increase 
in most parameters in diabetic, pre-diabetic and 
hypoglycemia; also insignificant increase (LYM, RBC, 
and PDW) and an insignificant reduction (MCH) in 
hypoglycemia. Other parameters decreased significantly 
in diabetes, pre-diabetes and hypoglycemia compared 
to health. 
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Table 1. Blood parameters of fasting blood glucose classes.

Parameters
Fasting blood glucose classes

LSD
Health Pre-diabetes Diabetes Hypoglycemia

WBC 5.82±0.083a 7.66±0.054b 8.22±0.130b 7.22±0.178b 0.162

LYM 1.90±0.141a 2.10±0.070b 3.04±0.054b 1.98±0.044a 0.116

MON 0.60±0.012a 0.64±0.054a 0.72±0.044b 0.60±0.012a 0.048

GRA 5.54±0.357a 4.54±0.250b 4.42±0.268b 4.54±0.250b 0.370

LYM% 24.88±0.36a 29.7±0.331b 29.2±0.524b 29.8±0.967b 0.790

MON% 7.66±0.230a 8.24±0.207b 9.16±0.114b 8.06±0.054b 0.224

GRA% 65.6±0.544a 63.76±0.70b 61.24±0.09b 61.2±0.738b 0.776

RBC 5.098±0.09a 5.18±0.158b 5.47±0.276b 5.22±0.074a 0.227

HGB 14.42±0.28a 15.36±0.18b 15.58±0.26b 14.5±0.187b 0.308

HCT 46.96±0.33a 50.56±0.05b 50.86±0.16b 48.00±0.62b 0.489

MCV 94.64±0.11a 95.46±0.08b 96.46±0.27b 94.42±0.10b 0.044

MCH 29.12±0.04a 29.54±0.05b 29.74±0.05b 29.00±0.18a 0.134

MCHC 38.76±0.05a 30.48±0.08b 30.52±0.12b 30.44±0.05b 0.116

RDW 12.76±0.16a 12.28±0.13b 12.20±0.07b 12.56±0.11b 0.164

RDW/SD 48.76±0.13a 46.84±0.08b 46.60±0.42b 47.36±0.55b 0.447

PLT 267.2±0.83a 242.8±0.83b 216.4±0.54b 183.6±0.54b 0.948

MPV 8.34±0.050a 8.66±0.050b 8.78±0.040b 8.24±0.040b 0.070

PCT 0.22±0.000a 0.18±0.001b 0.17±0.001b 0.214±0.002b 0.002

PDW 14.04±0.11a 14.28±0.04b 14.56±0.08b 14.16±0.110a 0.127

*Significance when p<0.05.

Table 2: Most physiological blood parameters have increased in both pre-hypertension and hypertension, and 
decreased in hypotension when compared with normotensive. A significant decline in MPV from blood glucose 
classes compared with healthy. 

Table 2. Blood parameters of blood pressure classes

Parameters
Blood pressure

LSDNormotensive Elevated blood 
pressure Hypertension Hypotension

WBC 8.64±0.288a 8.92±0.649a 9.30±0.406b 7.08±0.327b 0.629
LYM 2.02±0.164a 2.44±0.288b 2.48±0.180b 2.00±0.187b
MON 0.78±0.044a 0.92±0.083a 1.00±0.070b 0.68±0.083b 0.019
GRA 5.30±0.187a 6.02±0.414b 6.10±0.374b 4.46±0.336b 0.454
LYM% 28.48±0.98a 29.7±0.331b 32.02±0.77b 27.7±0.430b 0.910
MON% 9.16±0.304a 9.22±0.268a 11.16±0.09b 7.84±0.167b 0.300
GRA% 62.94±0.76a 65.96±0.08b 68.2±0.148b 61.0±0.738b 1.273
RBC 5.096±0.08a 5.39±0.141b 5.91±0.062b 5.18±0.315a 0.241
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HGB 13.76±0.15a 14.24±0.21b 17.24±0.15b 16.82±0.13b 0.218
HCT 46.76±0.11a 48.8±0.100b 53.76±0.77b 55.4±0.300b 0.563
MCV 92.62±0.10a 94.88±0.13b 97.46±0.05b 93.80±0.44b 0.319
MCH 28.04±0.13a 29.58±0.38b 29.56±0.13b 28.04±0.13b 0.292
MCHC 30.30±0.07a 30.84±0.05b 30.86±0.05b 30.44±0.05b 0.079
RDW 12.7±0.120a 12.86±0.15a 12.9±0.070b 13.28±0.14b 0.170
RDW/SD 47.36±0.11a 49.06±0.47b 49.34±0.53b 47.54±0.11b 0.488
PLT 194.2±2.28a 240.2±1.48b 241.8±0.83b 197.6±2.30b 2.454
MPV 9.08±0.080a 8.34±0.150b 8.08±0.100b 8.36±0.150b 0.170
PCT 0.169±0.05a 0.22±0.003a 0.24±0.001b 0.22±0.002a 0.059
PDW 14.1±0.070a 15.10±0.12b 15.38±0.08b 14.66±0.02b 0.177

The *significance when p<0.05.

Table 3: Shows a significant increase at p<0.05 in WBC, MON%, RBC, HCT, HGB, MCV, MCHC, MCH, PLT, 
RDW/SD, RDW, MPV and PDW, whilst a statistically decrease in PCT at of smokers compared with control. The 
rest of parameters were not-significant at p<0.05 in smokers compared with control.

Table 3: Blood parameters of smoking status.

Parameters

Smoking status

LSD
Non-smoker

light
smokers

moderate
smokers

heavy
smokers

WBC 6.96±0.790a 7.96±0.610b 7.98±0.630b 9.10±0.330b 0.825

LYM 1.98±0.506a 2.04±0.296a 2.12±0.238a 2.40±0.367a

MON 0.78±0.013a 0.50±0.070a 0.52±0.109a 0.56±0.114a

GRA 4.06±0.743a 5.14±0.150a 5.36±0.645a 5.74±0.103a

LYM% 27.4±0.323a 27.96±0.79a 29.76±0.65a 31.5±0.2.65a

MON% 5.98±0.798a 6.38±0.476a 6.68±0.356a 7.16±0.384b 0.715

GRA% 62.3±0.705a 64.41±0.58a 65.56±0.49a 66.2±0.234a

RBC 4.85±0.354a 5.00±0.380a 5.55±0.139b 5.71±0.181b 0.380

HGB 13.8±0.273a 14.44±0.35b 15.5±0.583b 16.3±0.254b 0.245

HCT 43.83±1.07a 48.56±1.65b 50.90±0.62b 55.72±0.74b 1.493

MCV 92.22±0.27a 95.88±0.54b 97.48±0.84b 98.52±0.37b 0.793

MCH 27.90±0.39a 29.51±0.10b 29.18±0.08b 30.16±0.56b 0.470

MCHC 30.28±0.16a 30.32±0.38a 31.78±0.08b 30.86±0.13b 0.302

RDW 46.34±0.41a 46.78±0.48a 52.30±0.29b 53.28±0.17b 0.484

RDW/SD 49.22±0.19a 49.58±0.26a 55.52±0.08b 57.42±0.28b 0.298

PLT 296.4±1.14a 253.2±1.92b 222.6±0.54b 207.2±1.30b 1.773

MPV 7.86±0.050a 8.42±0.040b 8.66±0.05b 8.74±0.080b 0.379

PCT 0.21±0.000a 0.20±0.000b 0.15±0.001b 0.214±0.002b 0.001

PDW 14.42±0.04a 15.10±0.07b 15.36±0.05b 16.18±0.080b 0.087

Table-1: Smoking status of students according to blood parameters.

The *significance at p<0.05.

Cont... Table 2. Blood parameters of blood pressure classes
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DISCUSSION

Many hematological alters affecting WBCs and 
RBCs appeared to be directly connected with diabetes21, 
and other blood abnormalities noted in blood glucose 
patients include platelet abnormalities22. In23 showed 
that the number of leukocytes is high, while there is no 
change in the number of monocytes in blood glucose 
patients, these results are consistent with some current 
outcomes. While24 study appeared an insignificant 
increase in RBC in diabetic patients. Significant increases 
in MCV and HCT may be due to several morphological 
alters demonstrated by WBCs and structural changes in 
plasma connected with diabetes T2

25. The RDW values   
were low between blood glucose and health students, and 
this result was consistent with26. The cause of increase 
in PDW and MPV may be associated with blood vessel 
complications in diabetics27. A significant increase in 
WBC of blood pressure classes came favorable28. High 
glucose and high blood pressure are noted to trigger 
activation of kinase C protein, which can perform a 
role in rising the leukocytes oxidative stress caused by 
high blood pressure and diabetes29. And30 noted that 
RDW as increased significantly in patients with pre-
hypertension and hypertension groups. While31 found 
that MPV, PDW and PLT are those indicators that can 
assist diagnose high blood pressure. HCT is positively 
connected with hyper-insulinemia and hazard factors 
linked with resistance of insulin, such as high blood 
pressure32. Smoking of cigarette has severe adverse 
effects on most hematological parameters, the significant 
increase in these parameters in smoker are correlated 
with previous studies33,34. Actually, the constituents 
of cigarette induces increase in a count of leucocytes. 
The main one is nicotine, the role of nicotine is to 
stimulate the secretion of hormones that lead to elevate 
total leucocytes count35. Smoking cigarettes generates 
a unique state of polycythemia combined into chronic 
hypoxia, leading to increased production of RBC due to 
elevated carboxy hemoglobin level 36. The current study 
established significantly larger values of MCV, MCH, 
MCHC, RDW and RDW/SD among smokers and by37. 
The smaller values of PCT in smokers agreed with38. 

CONCLUSION

The measurement of physiological blood parameters 
is necessary, because these changes in parameters can be 
linked with increased risk of many diseases. Monitoring 

blood glucose, blood pressure and young smoking is 
worth doing because a high proportion of students were 
either blood glucose and blood pressure or smoker.
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ABSTRACT

Noise level in Water Treatment Plant (WTP) is high enough. Increasing the need for clean water in line with 
the increasing population, making the Water Supply Company (PDAM) is required to increase production 
capacity. There are machines and production processes that have different characteristics than other types 
of industries. There are 306 PDAMs throughout Indonesia, the potential number of workers exposed to 
noise is very large, it is necessary to further investigate the relationship between noise characteristics and its 
determinants to hearing loss to PDAM workers to obtain the most appropriate form of control. This study 
used a cross sectional study design. The stages of this study are to measure the noise level and provide 
questionnaires as primary data, analyzing the worker audiometric results as secondary data and using Chi 
Square statistical test and multi determinant analysis to find out the relationship between independent and 
dependent variables. The results obtained that the source of noise in water treatment plants are pumps, 
exhaust fan, compressor, blower, vacuum and waterfall.  The findings show that there are around  84.4% 
of workers in the production area exposed to noise > 85 dBA and 15.6% of workers have hearing loss. It is 
concluded that exposure workers over 85 dBA with dominant noise frequency > 2000 Hz can cause hearing 
impairment and aggravate if workers are > 40 years old and have a working life > 14 years.

Keywords: Noise; Water Supply Company; Hearing Loss; Noise frequency. 

INTRODUCTION

The need for clean water is increasing every year 
with the increasing population in the world(1). The 
United Nations estimates that the world’s population will 
increase to 9.3 billion by 2050. Previous study examined 
that the quality of groundwater and river water in DKI 
Jakarta Province in 2030 will be worse than the quality 
of groundwater and river water in the year 2000. More 
water supply is needed from water treatment plants in 
order to meet the need for clean water in the future(2).

The noise level at the water treatment plant is quite 
high. In Latvia, there was a level of noise exposure 
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around the blowers found at the local water treatment 
plant of 100 dB which exposed workers(3). Whereas 
in Indonesia, based on previous research the level of 
noise exposure in the production area of the Regional 
Drinking Water Company (PDAM) Tirtanadi Medan 
has exceeded the national quality standard KEP-48 / 
MENLH / 11/1996.

PT X is a regional water supply company that is 
responsible for the operation of clean water supply for 
residents of DKI Jakarta. Each PDAM uses production 
equipment to support the processing of dirty water into 
clean water. Overall there are 306 PDAMs throughout 
Indonesia. The use of production equipment such as 
pumps, air compressors, blowers and large capacity 
Variable Speed Drives (VSD) is a source of noise hazards 
for workers. The use of production tools that produce 
noise has the potential to reduce hearing function for 
workers (data on May, 2000).
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Noise hazards in PDAMs also have specific 
characteristics compared to other industrial fields. In 
its operational activities, fluctuations in the flow of 
water in the pipe due to valve closure, water hammer 
and turbulence flow also cause noise hazards(7). Other 
previous research, piping systems that drain water will 
create vibrations and noise resulting from the movement 
of water, air, piping system components and pipe 
support structures. In order for the clean water produced 
at the water treatment plant to be distributed evenly to 
all consumers, a booster pump is needed to increase the 
pressure and supply of clean water. In the operation of 
the booster pump, frequent water supply fluctuations in 
the booster pump occur(4). If the water supply to the 
booster pump decreases, it will cause cavitation at the 
pump. If cavitation occurs at the pump, it will increase 
the noise and vibration generated by the pump(5). These 
things certainly become a noisy danger for workers who 
work in the vicinity. Clean water service that is relentless 
24 hours a day and 7 days a week requires workers to 
work in a 3 shifts rotation system, this increases the dose 
of noise exposure received by workers.

NIOSH (National Institute for Occupational Safety 
and Health) estimates the number of workers who have 
the potential to experience hearing impairment due to 
work activities ranging from 30 million workers(6). 
While the prevalence of employees with noise-induced 
hearing loss or Noise-Induced Hearing Loss (NIHL) in 
PT X is quite high, which is 8.7% for the right ear and 
10.6% for the left ear with a source of workplace exposure 
of 95 dBA. As many as 23.8% of NIHL sufferers among 
PT X employees work in the production area.

The aim of this study is to know the relationship 
between noise frequency, noise level and worker 
characteristics (age, years of service, use of ear protectors, 
smoking habits, history of Diabetes Mellitus, history of 
hypertension, noise-related habits, use of ototoxic drugs 
and vibration exposure) to impaired function hearing on 
workers in the production area of PT X.

MATERIALS AND METHOD

The study design was an analytical study with 
cross sectional. This research is to see the description of 
noise source characteristics in the PDAM and to see the 
relationship of noise exposure with hearing impairment 
by analyzing other factors that can influence it, including 

age, noise frequency, years of service, use of personal 
protective equipment (ear protectors), disease, smoking 
habits, hobbies related to noise, chemical exposure 
and vibration. This research was conducted in the PT 
X production area located in DKI Jakarta. The PT X 
production area consists of two water treatment plants, 
namely at Water Treatment Plant 1, Water Treatment 
Plant 2 and booster pump. The number of population 
used in this study were 64 workers. The sample taken 
was that the entire working population had met the 
inclusion criteria and did not include exclusion criteria. 
The study samples were all workers who work in the 
PT X production area when the research was conducted. 
Primary data was obtained from filling out the self 
administrative questionnaire and the results of Leq8hours 
calculation of the noise exposure dose for workers 
exposed to noise in the PT X production area, as well 
as the measurement of the dominant noise frequency. 
Secondary data was obtained from PT X partner clinics 
that were trusted to conduct Medical Check-Up for PT 
X workers. 

FINDINGS AND DISCUSSIONS

The source of noise in the PT X Water Supply 
Company is from the distribution pump, booster pump, 
exhaust / fan, blower, compressor, accelerator motor, 
waterfall, and vacuum. A total of 11 measurement points 
(26.2%) from a total of 42 measurement points in the PT 
X production area had a noise pressure above 85 dBA. 
A total of 3 measurement points (7.1%) of a total of 42 
measurement points in the PT X production area have 
a dominant noise source above 2000 Hz. A total of 2 
points (4.7%) from a total of 42 intermittent noise types.

According to Table 1, based on the results of 
audiometric examinations on the right and left ears, a 
number of 54 (84.4%) participants had normal hearing 
function status. While as many as 10 participants 
(15.6%) experienced a mild interference in their hearing 
function. In further investigated, there were 2 participants 
who experienced mild disruption only in their right ear, 
and there were 3 participants who experienced mild 
interference only in their left ear. While participants 
who experienced mild disruption in both ears were 5 
participants.
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Table 1. Prevalence of Hearing Loss at PT X

Prevalence of Hearing Loss f %

Mild Interference 10 15,6%

Normal 54 84,4%

Total 64 100,0%

Table 2. Result of Research

Variable f % P-Value Odd Ratio CI

Noise Exposure
> 85 dBA 54 84,4%

0,594 - 95%
≤ 85 dBA 10 15,6%

Dominant Noise Frequency 
> 2000 Hz 20 31,3%

0,004 7,4 95%
≤ 2000 Hz 44 68,8%

Age
> 40 years old 39 60,9%

0,04 7,2 95%
≤ 40 years old 25 39,1%

Years of Service
> 14 years old 39 60,9%

0,04 7,2 95%
≤ 14 years old 25 39,1%

Smoking Habit
Smoking 43 67,2%

0,208 - 95%
Not Smoking 21 32,8%

History of DM
Yes 0 0,0%

- - 95%
No 64 100,0%

History of Hypertension
Yes 6 9,4%

0,21 - 95%
No 58 90,6%

Noise Related Hobbies
Have 4 6,3%

0,594 - 95%
Have not 60 93,8%

Chemical Exposure
Yes 0 0,0%

- - 95%
No 64 100,0%

Vibration Exposure
Yes 49 76,6%

0,78 - 95%
No 15 23,4%

According to Table 2, the results of Leq8hours noise 
exposure dose measurements showed that 54 participants 
(84.4%) were exposed to noise above the TLV. 
Characteristics of workers in the production area of   PT X 
are 39 people (60.9%) over the age of 40 years, 39 people 
(60.9%) have a service life of over 14 years, 43 people 
(67.2%) are smokers, 64 people (100%) had no history 
of Diabetes Mellitus, was not exposed to chemicals and 
did not use ototoxic drugs, 49 people (76.6%) were 
exposed to vibrations, and 4 people (6.3%) had noisy 
habits. The results of the audiometric examination at the 
last Medical Check-Up were obtained as many as 10 
participants (15.6%) experienced hearing impairment. A 

total of 8 participants (80%) who experienced hearing 
impairment worked at the location of the science 
production sub-area 1. Judging at a frequency of 4000 Hz, 
as many as 51 participants (73.9%) had normal hearing 
function, 7 (10.1%) experienced mild interference, 9 
(13%) experienced moderate disturbances, 1 (1.4%) 
experienced moderate severe disorders and 1 participant 
(1.4%) experienced severe hearing loss at a frequency of 
4000 Hz. The dominant factors of age, working period 
and noise frequency have a statistically significant 
effect on hearing impairment in workers in the PT X 
production area. The noise exposure factor also affects 
the occurrence of hearing loss but has not reached a 
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statistically significant limit. The results of the multi 
determinant analysis show the frequency of noise gives 
the most powerful influence on hearing impairment. It 
can be concluded that workers exposed to noise above 
85 dBA that have a dominant noise frequency> 2000 
Hz can cause hearing impairment and are exacerbated 
if workers are> 40 years old and have a service life of> 
14 years

Based on the findings of this research, it is suggested 
that the company need to control the risk of hearing loss 
in workers at the production area of   PT X in accordance 
with the control hierarchy. [Substitution] To replace the 
compressor at IPA 1 with the type of compressor that 
does not produce noise pressure above 85 dBA, which 
is a silent air compressor with a noise pressure below 
60 dBA. [Engineering Control] Adds a cover to the 
compressor at IPA 1 to reduce the dose of noise exposure 
received by workers in the production area of   PT X. 
Perform periodic maintenance specifically and routinely 
on production equipment that results in noise pressure 
above the NAV and dominant noise frequency above 
2000 Hz. [Administration] PT X needs to implement 
the Hearing Conservation Program (PKP) expressly 
accompanied by policies from the management and 
overall to increase top management’s commitment to 
controlling noise hazards in the workplace. Rotations of 
workplaces should be held for workers over the age of 40 
years and / or workers with a work period of more than 
14 years so as not to work in areas with noisy exposure 
above the TLV. Training should be held on physical 
hazards in the workplace, especially noise and vibration 
hazards to increase workers’ awareness of the importance 
of complying with all regulations and policies related to 
physical hazards in the workplace. It is necessary to stop 
smoking campaigns to reduce the risk of hearing loss 
in workers due to smoking habits, because most of the 
participants in this study were smokers. Workers in the 
PT X production area often exchange shift schedules due 
to personal interests. Workers in the PT X production 
area must comply with the standard shift schedule which 
is 8 hours per day to reduce the dose of noise exposure 
received and provide resting time on the ear organs. PT 
X needs to do noise mapping to make it easier to plan 
for controlling the risk of noise hazards in the production 
area of   PT X. [Personal Protective Equipment] PT X is 
obliged to provide ear protection equipment of high 

quality and quantity to meet the needs, and put it in a 
place that is easily accessible by workers.

CONCLUSION

The high frequency noise > 4000 Hz can cause 
hearing impairment and the damage can be worsened 
if the workers are more than 40 years old and already 
worked at the company for more than 14 years.
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ABSTRACT

Background: Mothers’ and childrens’ mortality remains a problem, especially in developing countries. 
Various policies have been introduced by the government to reduce maternal and infant mortality, one of 
which is the use of Maternal and Child Health Handbooks (MCH) for pregnant women and mothers with 
toddlers. This study wants to explore factors related to perceived benefits, perceived bridges, and self-efficacy 
of pregnant women using MCH Handbooks. Method: This study was a cross-sectional study conducted 
on pregnant women and mothers with toddlers in health centres in Surabaya. The number of respondents 
in this study were 114 selected by simple random sampling. Results: There is a significant relationship 
between age (p = 0.010) and pregnancy history (p = 0.000) with obstacles perceived by respondent in the 
use of MCH Handbooks. There is a significant relationship between education levels (p = 0.040), pregnancy 
history (p = 0.001) and number of children (p = 0.002) with self efficacy in the use of MCH Handbooks. 
There is a significant relationship between income (p = 0.004) and perceived benefits in the use of MCH 
Handbooks. Conclusion: The factors that are related to the obstacles perceived by mothers in the use of 
MCH Handbooks are age and pregnancy history. The level of education, the history of pregnancy and the 
number of children related to the mother’s self-efficacy in using the MCH Handbook and income are related 
to the benefits perceived in using the MCH Handbook.

Keyword: factors, perceived barrier, perceived benefit, self-efficacy, Maternal and Child Health Handbook

INTRODUCTION

Some the programs for the Sustainable Development 
Goal (SDGs) are to reduce maternal mortality rates to 
below 70 per 100,000 live births, ending preventable 
infant and under-five deaths.1 The World Health 
Organization data show that around 830 mothers die 
every day due to complications of pregnancy and 
childbirth.2 Indonesia’s maternal mortality is still a 
problem despite a decline in the incidence of maternal 
mortality3 from 32,007 in 2016 to 10,294 in 2017. East 
Java is the province in Indonesia which accounts for 
75% of maternal and child mortality rates in Indonesia.1

The government has implemented policies to reduce 
maternal and child mortality by increasing access to 
quality health services for everyone at every stage 
of life by approaching a continuum of care through 

comprehensive interventions (promotive, preventive, 
curative and rehabilitative) in full. One of the real 
activities is campaign and community empowerment, 
namely the application of the Maternal and Child Health 
(MCH) Handbook. Some research results show that the 
use of MCH Handbooks can increase antenatal care 
visits and improve communication between mothers and 
health care providers 4,5. 

The Maternal and Child Health Handbook is a tool 
to detect early disturbances or problems with maternal 
and child health, to encourage communication and offer 
counseling tools with information that is important for 
mothers, families, and communities regarding services, 
maternal and child health, including references and 
MCH service standards, nutrition, immunisation, and 
child development. The MCH Handbook is one of the 
tools for disseminating information about maternal 
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and child health services for pregnant women, on 
childbirth and during the puerperium period until the 
baby is 5 years old. The MCH Handbook contains 
a history of pregnancy, birth, child growth and 
development, a history of immunisation and a child 
growth chart.6”mendeley” : { “formattedCitation” : 
“<sup>6</sup>”, “plainTextFormattedCitation” : “6”, 
“previouslyFormattedCitation” : “<sup>6</sup>” }, 
“properties” : { “noteIndex” : 3 }, “schema” : “https://
github.com/citation-style-language/schema/raw/master/
csl-citation.json” }

The MCH Handbook is an effort to indirectly 
reduce maternal mortality in Indonesia. However, the 
use of MCH Handbooks is still not optimal. All pregnant 
women visiting the health centre have MCH Handbooks. 
Puskesmas officials stated that even though pregnant 
women had MCH Handbooks, they were rarely read 
or studied by mothers and families for various reasons 
including not having time, not understanding, and 
assuming that the MCH Handbook was a notebook for 
health workers; they even found MCH Handbooks were 
often damaged.

Less than optimal maternal behaviour in the 
utilisation of MCH Handbooks can be influenced by 
several factors including knowledge, attitude, and 
awareness of mothers about the importance of the MCH 
Handbook so that mothers are less committed to using the 
MCH Handbook properly. Previous research shows that 
there is a relationship between the function of recording 
in MCH Handbooks and MCH knowledge; there is no 
relationship between the functions of education and 
communication in the MCH Handbooks and MCH 
knowledge7 and the role of cadres as supervisors.8 
Factors related to the lack of mother’s willingness to use 
the MCH Handbook need to be studied, especially the 
perceived barriers and the mother’s self-efficacy in using 
the MCH Handbook.

METHOD

Desain

This study is a cross-sectional study.

Instrument

The instrument includes prior related behaviour and 
socio-cultural biological psychological personal factors. 
Questionnaires about characteristics were developed by 
researchers by adopting and developing questionnaires.9 

Data on the characteristics of respondents include age, 
ethnicity, educational level, occupation, income, number 
of children, history of pregnancy, insurance ownership, 
history of ownership of the MCH Handbook.

Behaviour-Specific Cognitions and Effect 

This instrument measures perceived benefits of 
action, barriers to action and self efficacy in the act. This 
instrument was developed by researchers by adopting 
ideas from the previous research questionnaire.9 It 
was further developed and modified by researchers in 
accordance with the use of MCH Handbooks.

RESPONDENTS

The sample in this study was pregnant women 
and mothers who had children under five in two health 
centres in Surabaya with the inclusion criteria: 1) Willing 
to become a respondent, 2) Having an MCH Handbook; 
3) Can read and write. The sample size for this study was 
114 respondents.

Data Collection 

Researchers asked for data on pregnant women and 
mothers with toddlers in the health centre where the study 
was conducted. The researcher chose random sampling 
of respondents who then came to the respondent’s 
house based on data from the health care service. The 
researcher gave a description of the study and asked 
the respondent to sign an informed consent form if they 
were willing to become research respondents. Then, the 
researcher asked the respondents to fill in demographic 
data and fill out the research questionnaire.

Ethical Clearance

 This study has received ethical approval from 
the health research ethics committee of the health 
ministry of Surabaya health ministry, number 206 / S / 
KEPK / VI / 2018.

RESULTS 

Most respondents were aged from 17-25 years, 
a total of 48 respondents (42.1 %). The educational 
level of the majority of respondents was primary level, 
totalling 60 respondents (52.6 %). The income level of 
most respondents was the same because of the regional 
minimum wage level in Surabaya; 84 people (73.7%) 
had similar income levels. The pregnancy history of the 
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majority of respondents, namely primipara as much as 
85% (74.6%) and most have a number of children, one 
of which is 57 respondents (50 %).

Table 1 Demographic data of respondents

Data N %
Age
Late teenager 48 42.1
Early adult 41 36
Late adult 23 20.2
Early elderly 2 1.8
Education
Elementary school 60 52.6
Middle school 39 34.2
High school 15 13.2
Income
<regional minimum wage 6 5.3
= regional minimum wage 84 73.7
> regional minimum wage 24 21.1
Pregnancy history
Primipara 85 74.6
multipara 29 25.4
Number of children
1 57 50
2-3 38 33.3
>3 19 16.7

Table 2 Frequency of cognition and effect 

behaviour

Variable N %

Perceived benefit

Very helpful 39 34.2

Helpful 29 25.4

Less useful 39 34.2

Useless 7 6.1

Perceived barriers

Not blocking 78 68.4

Inhibiting 36 31.6

Self-efficacy

Very confident 62 54.4

Sure enough 41 36

Not sure 11 9.6

The results showed that 34.2% of the respondents 
stated that the use of MCH Handbooks was very useful. 
A total of 78 respondents (68.4%) stated that they 
were not hampered by using MCH Handbooks and 62 
respondents (54.4%) had good self-efficacy (Table 2).

Table 3: Relationship of demographic factors with behavioural cognition and effects

Variable

Behavior cognition and effects

Benefits Barriers Self efficacy

Mean p CI Mean p CI Mean p CI

Age .216 .010 .513

Late teenager 2.381 2.186 2.577 1.495 1.385 1.605 1.789 1.530 2.048

Early adult 2.385 2.197 2.574 1.444 1.338 1.550 1.687 1.437 1.937

Late adult 2.552 2.332 2.773 1.580 1.456 1.704 1.918 1.626 2.211

Early elderly 2.836 2.229 3.443 1.957 1.615 2.299 1.643 .838 2.448

Education .991 .784 .040

Elementary 
school 2.546 2.332 2.761 1.642 1.521 1.762 1.555 1.271 1.840

Middle school 2.540 2.306 2.774 1.605 1.473 1.737 1.782 1.472 2.093
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Variable

Behavior cognition and effects

Benefits Barriers Self efficacy

Mean p CI Mean p CI Mean p CI

High school 2.530 2.233 2.826 1.611 1.444 1.778 1.940 1.547 2.334

Income .004 .281 .737

< regional 
minimum wage 2.947 2.564 3.330 1.610 1.395 1.826 1.690 1.182 2.198

= regional 
minimum wage 2.355 2.178 2.533 1.669 1.569 1.769 1.833 1.598 2.068

> regional 
minimum wage 2.314 2.078 2.551 1.578 1.445 1.712 1.755 1.441 2.069

Pregnancy 
history .528 .000 .001

Primipara 2.570 2.358 2.782 1.146 1.027 1.266 1.531 1.250 1.813

multipara 2.507 2.261 2.753 2.092 1.954 2.231 1.987 1.661 2.314

Number of 
children .181 .762 .002

1 2.608 2.367 2.848 1.645 1.509 1.780 1.443 1.123 1.762

2-3 2.614 2.371 2.858 1.619 1.482 1.756 1.845 1.522 2.168

>3 2.395 2.125 2.664 1.594 1.442 1.745 1.990 1.633 2.348

The results showed that there is a significant 
relationship between age and perceived barriers in the 
use of MCH Handbooks (p = 0.010) and there is no 
significant relationship between age and perceived 
benefits (p = 0.216) and self-efficacy (0.513) in the use of 
the MCH Handbook. There is a significant relationship 
between the level of education with self-efficacy (p = 
0.040) in the use of MCH Handbooks, but there is no 
significant relationship between the level of education 
with perceived benefits (p = 0.991) and perceived 
barriers (p = 0.784) in the use of MCH Handbooks. The 
results show a significant relationship between income 
and perceived benefits (p = 0.004) in the use of MCH 
Handbooks but there is no significant relationship 
between income and perceived barriers (p = 0.281) and 
self-efficacy (p = 0.737) in the use of MCH Handbooks. 
The history of pregnancy has a significant relationship 
with perceived barriers (p = 0.000) and self-efficacy (p 

= 0.001) in the use of MCH books but does not have 
a significant relationship with perceived benefits (p = 
0.528) in the use of MCH Handbooks. The number of 
children has a significant relationship with self-efficacy 
(p = 0.002) in the use of MCH Handbooks but does not 
have a significant relationship with benefits (p = 0.181) 
and perceived barriers (p = 0.762) in the use of MCH 
Handbooks.

DISCUSSION

Age has a significant relationship with perceived 
obstacles in the use of MCH Handbooks. Most 
respondents are in their late teens to early adulthood. 
Most respondents stated that they were not hampered by 
using KIA Handbooks.

The results of previous studies stated that mothers 
of productive age were more interested in utilising the 

Cont... Table 3: Relationship of demographic factors with behavioural cognition and effects
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MCH Handbooks and always carried KIA Handbooks as 
a medium to communicate with health workers.10 Other 
studies state that the older the mother’s age, the more 
interested they are in using antenatal care services.11 Age 
affects a person’s mindset and capture power. As you get 
older, you will develop a catching power and mindset. 
Greater maturity in the age of a pregnant woman can 
influence how much information she receives. However, 
other studies show that the use of MCH Handbooks is 
most common among mothers of a young age at the age 
of <20 years due to the fact that at this age, the mother 
usually experiences her first pregnancy and pays more 
attention to the condition of her pregnancy.

The mother’s education level has a significant 
relationship with self-efficacy in the use of MCH 
Handbooks. Some respondents in this study have 
primary school level education. Most respondents have 
a high level of self-efficacy.

Previous research shows that the level of education 
is related to the use of antenatal care.12 A high level of 
education and a good level of knowledge will facilitate 
the mother in receiving information and analysing it.13 
Bandura in Masraroh states that one of the processes of 
self-efficacy is cognitive, which is related to the level 
of one’s knowledge. A good level of knowledge and 
a high level of education will contribute to a person’s 
high self-efficacy. However, not only is a high level of 
education related to high self-efficacy, there are several 
other factors that affect a person’s self-efficacy, namely 
income level and previous experience.

Income has a significant relationship with perceived 
benefits and self-efficacy in the use of MCH Handbooks. 
Most respondents have income equal to the amount of 
the regional minimum wage (regional minimum wages).

Income is related to the welfare of mothers and 
families. Previous research shows that mothers from 
wealthy families will be more exposed to information 
from various media such as TV, internet and newspapers 
and that will increase their knowledge regarding 
antenatal care services.14 In addition, income is related 
to perceived barriers in obtaining health priorities at a 
higher order than basic needs,15,16 so that individuals 
who have less income can neglect the use of MCH 
Handbooks at the health centre.

Pregnancy history has a significant relationship 
with perceived barriers and self-efficacy in the use of 

MCH Handbooks. Most respondents have a history of 
primiparous pregnancy. Previous research also states 
that most primiparous mothers use KIA Handbooks well 
compared to multiparous mothers.17 This may be because 
the mother who is experiencing a first pregnancy will 
focus more on the care obtained so that MCH Handbooks 
will be used more often by primiparous mothers.

Primigravida mothers will always want good 
pregnancies because they have no previous pregnancy 
experience. So, primiparous mothers tend to want to 
always take care of their pregnancy so they can deliver 
safely and comfortably. The results of previous studies 
showed that primiparous mothers tended to check their 
pregnancies more frequently than multiparous mothers.18 
Other studies state that experience is a determining 
factor in increasing a person’s self-efficacy (Bandura, 
1986). In multiparous mothers, pregnancy experiences 
make mothers feel that they have experience in dealing 
with pregnancy so that mothers are less motivated to use 
the MCH Handbook.

 The number of children has a significant relationship 
with self- efficacy in mothers in terms of the use of MCH 
Handbooks. Most respondents had one child and had 
very high self-efficacy.

In mothers with one child, they have had experience 
of using MCH Handbooks so they have high self-
efficacy. 

CONCLUSIONS

 The factors related to the obstacles felt by mothers 
in the use of MCH Handbooks are age and history 
of pregnancy. The level of education, the history of 
pregnancy and the number of children related to the 
mother’s self-efficacy in using the MCH Handbook and 
income are related to the benefits felt fromusing the 
MCH Handbook.

The MCH Handbook can encourage mothers by 
offering various information related to family health 
issues and prevention of illness in pregnant women, thus 
improving maternal and child health. Therefore, the use 
of MCH Handbooks is very important to ensure mothers 
and children receive ongoing care.

Source of Funding: This research was funded by 
the Ministry of Research and Technology of the Republic 
of Indonesia.
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ABSTRACT

National Transportation Safety Committee (NTSC) Indonesia mentioned that human aspect precipitated 
72.73% of the total road accidents that occurred from 2007 – 2011 . This study analyzed the road accident 
phenomena in Indonesia in 2011 – 2013 (21 cases) from human factors perspective in road accident. The 
goal is to uncover human factors issue in road accident investigation. Unit analysis is posed from road 
accident investigation report which has been investigated by National Transportation Safety Committee 
(NTSC) Indonesia in 2011 – 2013. The result of this study consists of two parts. First, data recording stands 
to be main issue in the investigation of road accident. Incomplete data record leads to misleading analysis 
of road accident investigation. Second, from unsafe acts factor: user road type and vehicle ownership are 
weak defense factors that contribute to road accident, while license type, driving experience, and fatigue 
are uncomprehensive data in unsafe acts factor occurred. Time, crash type, vehicle type, weather condition, 
light condition, and road condition are weak defense factors that contribute to road accident in precursors 
of unsafe acts factor. This result shows that precursors of unsafe acts factor in road accident in Indonesia 
has more weakness than unsafe acts as a barrier in road transportation to prevent more accident in road 
transportation.
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INTRODUCTION 

The National Transportation Safety Committee 
(NTSC) Indonesia mentioned that 72.73% of road 
accidents in 2007-2011 were caused by human aspect 
(1). The percentage was far exceeding other factors 
such as vehicle factor (15.15%), infrastructure factor 
(3.03%), and any other factors that cannot be described 
and investigated later by National Police of Indonesia 
(9.09%).

NTSC Indonesia has released 21 investigation 
reports of road accidents during 2011 – 2013. There 
are 13 reports that mentioned human aspect as the main 

factor behind road accidents in Indonesia. Meanwhile, 
the other reports mentioned vehicle factor, infrastructure 
factor, and environment factor as the main causes of 
accidents (2).

The aim of this study is to review the investigation 
reports released by NTSC from 2011 – 2013 from human 
factors perspective. This study uses swiss-cheese model 
as a conceptual framework. The barrier is divided into 
unsafe acts factor and precursors of unsafe acts factor.

METHOD

This study employs a descriptive analysis based on 
the data from 21 investigation reports of road accidents 
in Indonesia from 2011 – 2013 released by NTSC 
Indonesia in their official website. The investigation 
reports contain the chronology of accident, the facts 
and information founded by the investigation team, the 
analysis from accident investigation team, the results 
of investigation, and the recommendations from the 
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investigation result.

Besides the results of those reports, this study also 
carries out analysis by focusing on two barriers related 
to human factors perspectives, namely: Precursors of 
Unsafe acts factor and Unsafe acts factor (3). Precursors 
of Unsafe acts factor consists of: Period of Accident 
(Days, Date, Month, and Year), Time of Accident (Day 
or Night), Location, Speed Zone, Type of Accident, 
Type of Vehicle, Weather Condition, Light Condition, 
and Road Condition. Unsafe acts factor consists of: Age, 
Sex, Road User Type, License Type, Vehicle Ownership, 
Driving Experience, Health Condition, Medical 
Condition, Fatigue, Seat Belt Used, Number of Injury, 
and Number of Fatality.

RESULTS 

There are two parts of results from this study. 
The first one is Data Record. There are inconsistent 

Data Record from the reports of investigation. Not 
all investigation reports contain comprehensive data. 
Incomprehensive data applied to two factors: precursors 
of unsafe acts and unsafe act. precursors unsafe acts 
There are no data on the Speed Zone from the precursors 
of unsafe act. All reports did not mention anything about 
the speed zone that has been violated by driver. There 
are also incomplete data regarding the light condition 
and weather condition. There are 9 reports which did 
not mention the light condition, and there is 1 report 
which did not mention the weather condition. unsafe 
acts Incomplete data from unsafe acts factor consist of: 
Health Condition, Medical Condition, Seat Belt Used, 
License Type, Driving Experience, and Fatigue. 

The second part of the result shows that Time, Crash 
Type, Vehicle Type, Light Condition, Road Condition, 
and Weather Condition constitute the factor levels of 
precursors of unsafe acts that are confined as the main 
issues related to human factor.

Table 1. Precursors of Unsafe acts Level Descriptions

Precursors Unsafe acts Factor Factors Number of cases Percentage (%)

Days Wednesday, Saturday, Sunday 4 19.05%

Date Date 10 3 14.29%

Month February 4 19.05%

Year 2012, 2013 8 38.10%

Time
Night
(00.01 – 06.00)

10 47.62%

Location West Java 8 38.10%

Accident Type Crash 15 71.43%

Vehicle Type Bus 14 66.67%

Weather Condition Sunny 15 71.43%

Light Condition Dark 9 42.86%

Road Condition Asphalt 14 66.67%

From unsafe acts level, it can be seen that road user type and vehicle ownership constitute the two main factors 
in road accidents, while there are some other factors that yet to be also recorded.
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Table 2. Unsafe acts Factor

Unsafe acts 
Factors Factors Number 

of cases
Percentage 
(%)

Age 31 – 40 years 7 33,33%

Sex Man 21 100%

Road User 
Type Driver 21 100%

Vehicle 
Ownership Not ownership 21 100%

Fatality 
8 – 16 persons
(∑ = 256 
persons)

15 71.43%

Injury
< 10 persons
(∑ = 396 
injury)

8 38.10%

DISCUSSION 

Data recording remains to be big issues in road 
accident investigation. World Health Organization 
mentioned that data recording has become a problem 
in the investigation of road accident in Indonesia. In 
fact, there are no comprehensive recording between the 
years 2009 – 2010(4). Incomprehensive data recording 
on accidents could reduce the accurateness of the 
investigation result and produce a misleading conclusion 
of the accident investigation. Human aspect as the main 
cause of road accident is based on the current model of 
investigation. Humans are treated as the main factor that 
contributes to road accidents. However, when we look 
from the perspective of human factors as a scientific 
approach in investigation, data recording on unsafe acts 
are minimum, while data on precursors of unsafe acts 
are more comprehensive. This means that it is too early 
to conclude that humans are the main factor in road 
accidents, as there are barrier levels of precursors of 
unsafe acts that still need to be observed and analyzed. 

Reason (1997) expressed that accident is 
organizational risk. Human is part of organization with 
their limitations and capabilities (5). If we look onto the 
study, there are still a lot of rooms for organizational 
barrier and defenses to analyze and explore in order to 
get a more comprehensive analysis of road accident. 
However, it is not easy to see road accident as an 
organizational accident. Data in organizational barrier 

are not available or not recorded (3). Road users are not 
“organizational” group of people, unlike workers in a 
company or members in an organization. 

The Road Accident Investigation Report published 
by NTSC Indonesia uses an epidemiological approach 
consisting of 4 factors: Human, Vehicle, Infrastructure, 
and Environment. Pratte (1998) mentioned that there 
are three main factors of epidemiological approach of 
road accident research, namely Human, Vehicle, and 
Environment. This model of Road Accident Investigation 
Report published by NTSC Indonesia uses similar 
approach that was proposed by Pratte (6). Although, 
there are no data on Alcohol and Drug Used in Human 
Aspect, various studies show that blood alcohol level is 
correlated to road accident (7,8). Other studies show that 
drugs and medical conditions also increases the risk of 
road accidents (9).

Despite all these, there is no data on the five supporting 
factors of Human Aspect recorded in the road accidents 
investigation report issued by NTSC. The five factors 
have, in fact, contributed to the numbers of accidents 
from the human aspect according to epidemiological 
approach. Several studies show that the positive alcohol 
level in the drivers’ blood contributes positively to road 
accidents involving land transportations (7,8). In addition 
to alcohol, other studies also find that the driving under 
the influence of drugs and certain medical conditions 
also constitutes a human aspect that plays a role in road 
accidents (9,10). The data concerning health can be used 
as a material for further investigation on the role or 
contribution of human aspect in an accident.

The use of seatbelts constitutes one human-related 
factor that can reduce the rate of accidents. It is estimated 
that the use of seatbelts may reduce up to 40% - 60% risk 
of traffic accident (7). The investigation result issued by 
NTSC, however, does not include any data on the use of 
seatbelts. 

With regards to age, studies conducted in developing 
countries found that drivers with older ages (over 70 
years old) have minor contribution in traffic accidents. 
This can be caused by the small numbers of drivers that 
belongs to such age group or the lack of data thereon (6). 
In the investigation result issued by NTSC, most drivers 
belong to to the productive age groups, ranging from 
31 to 40 years old. This figure is quite different from 
the ones found in developed countries. For example, in 
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2003 the ratio of older drivers (aged > 75 years) was 
twice that of young drivers (aged 16 to 24 years), and in 
2009 over 50% traffic accidents involved elderly driver 
(11). Nonetheless, similar situation is expected to occur 
in Indonesia in the near future, and thus, measures to 
anticipate this are necessary.

CONCLUSION

Based on the analysis from human factor 
perspective, there are some external factors which have 
high contribution with road crash, such as accident type, 
vehicle type, weather condition, and road condition. 
Otherwise, there was less contribution from human 
factor due to the data of accident investigation for 2011 
– 2013 were not comprehensive, particularly data about 
human factors (unsafe act). But, data record related 
precursor of unsafe act was more complete.  This data 
will give misleading to see the causes of crass road from 
human factor perspective.
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ABSTRACT

Obesity is a new problem experienced by the world population, especially developing countries. Obese 
sufferers increase the risk of degenerative diseases, mental health and death. The aim is to analyze the 
cultural relationship between eating and the incidence of obesity in adolescents. This study was cross 
sectional survey by using purposive sampling to select samples. A total 79 adolescents were selected and 
investigated during this study. The result of this study shows a relationship between fast food consumption 
and the incidence of obesity (p<0.001). There is a significant relationship between food frequency and 
obesity (p<0.001). There is no correlation between food preference and obesity (p=0.833). Eat culture has 
a correlation with the incidence of obesity in terms of food consumption, meal frequency but not food 
preference. Food culture is closely related to local customs. Especially in fast food consumption and daily 
food preferences. It is suggested to adolescents to concern on their food consumption by knowing the 
principle of balanced consumption, and more intelligent in choosing the food that will be consumed. 

 Keywords: Obesity, Eat Culture, Fast Food Consumption, Meal Frequency, Food Preference
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INTRODUCTION

Obesity has become a serious health problem in 
adolescents1,2. This obesity is the fifth leading cause of 
death in the world. Overweight has become a global 
pandemic throughout the world and is declared by WHO 
as the biggest chronic health problem. Obesity is caused 
by several factors, including genetic, socio-economic, 
behavioral and environmental factors3-5. The status 
of obesity in children to adults increases the risk of 
degenerative diseases and mortality6. Nowadays, social 
and cultural impact on changes in their “tastes” of food, 
from food choices, to eating patterns, it is increasing over 

time, in this case their choice of tastes is increasingly 
westernized7.

Obesity has become a major health problem in 
recent years in Indonesia, the US and around the world8. 
Cases of obesity have increased for at least 5 decades, 
and the cause of the biggest mental illness9. Surveys 
in 13 countries and found that there was a significant 
relationship between depression and obesity10. Based 
on data from the International Obesity Unity shows that 
around 155 million school-aged children suffer from 
obesity worldwide1.

Obesity in adolescents is also at risk for non-
communicable disease (NCD)4. Obesity can increase the 
risk of diseases such as cardiovascular disease, diabetes, 
hypertension, dyslipidemia, and insulin resistance11. 
Being overweight in adolescents compared to normal 
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weight (12-19 years) is at greater risk of developing 
cardiovascular disease, (5-15 years) experiencing an 
increase in glucose, blood pressure, insulin, and lipids 
and an increase in body mass. Metabolic symptoms have 
been diagnosed in 25% - 50% of pediatric obesity12.

The number of obesity cases in adolescents and adults 
is worried for the government. Obesity and all its causes 
constitute a serious threat to the people of Indonesia. 
Based on data from Basic Health Research showed an 
increase in the prevalence of obesity in adolescents 
from 1.4% in 2007 to 7.3% in 2013. The prevalence of 
school-age children obesity in South Sulawesi in 2013 
was 6.5% overweight and 4.2% obesity which is lower 
than the national figure of 10.8% over body weight and 
8.0% obesity13.

Obesity is one of the complex phenomena 
influenced by genetic, behavioral, environmental and 
family factors. The balance between energy intake 
and expenditure causes obesity. An environment that 
encourages lack of physical activity, and consumption 
of high-fat foods, high-carbohydrate foods support a 
positive energy balance. Less physical activity during 
childhood and adolescence and the influence of media 
are risk factors that influence the incidence of obesity in 
adolescents who are classified as children at age “at risk 
for overweight14.

Accuracy about increasing the prevalence of obesity 
is very important for public health policies and programs 
to prevent related chronic diseases15. Eating habits are 
one of the important factors that influence the nutritional 
status of adolescents. Adolescents commonly do not 
know the effect of excessive eating patterns16-18. A good 
eating culture can reduce the incidence of illness and 
non-communicable disease. Modifying lifestyle can 
reduce the risk of the prevalence of disease in adolescents 
in Korea. Regional social and demographic factors are 
factors that cause disease19. 

Tana Toraja Regency is one of the regions in South 
Sulawesi that has a unique culture. This region is 
mountainous area that rich in natural resources and has 
many obese school-age children. The aim of the study 
was to investigate relationship between eating culture 
and the incidence of obesity in adolescents in Tana 
Toraja.

MATERIAL AND METHOD

This research was conducted in Tana Toraja from 
January to March 2018. The type of research was 
cross sectional study. Preliminary study was done 
before the main research conducted. 75 adolescents 
were selected by purposive sampling. Primary data 
includes characteristics of fast food, meal frequency, 
and food preferences. Data were obtained through 
interviews by using structured questionnaire, food 
frequency questionnaire, and repeated 24-hour recall 
food. Anthropometric data including body weight 
was measured using an automatic stepping scale with 
a capacity of 150 kg with a precision level of 0.1 kg. 
Whereas height is measured using microtoise with 
capacity 200 cm and accuracy 0.1 cm. Obesity status data 
was determined using body mass index for age z score 
(BAZ), then z-score was calculated using WHO Anthro 
Plus 2007 software. Univariate analysis was to see an 
overview of the characteristics of adolescents. Bivariate 
analysis and multivariate analysis were conducted to see 
the most significant variables on the incidence of obesity.

RESULTS

Table 1 shows the description of gender, age, 
and incidence of adolescent obesity. Based on the 
homogeneity test results showed that the obese and non-
obese group had homogeneity (p>0.05).

Table 1. Characteristic of participant

Characteristics

Obesity status

Total p*Obese Non-obese

n % n %

Sex
Male
Female

6
10

17.1
25.6

29
29

82.9
74.4

35(100)
39(100)

0.056
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Age
13yo
14yo
15yo

3
9
4

27.3
30.0
12.1

8
21
29

72.7
70.0
87.9

11(100)
30(100)
33(100)

0,098

Weight
45–50kg
51–58kg
59–66kg
67–74kg
75–83kg

2
4
4
3
3

6.3
21.1
33.3
60.0
50.0

30
15
8
2
3

93.8
78.9
66.7
60.0
50.0

32(100)
19(100)
12(100)
5(100)
6(100)

0,308

Height
139–144cm
145–150cm
151–156cm
157–162cm
163–168cm

3
2
4
6
1

42.9
10.0
25.0
30.0
9.1

4
18
12
14
10

57.1
90.0
75.0
70.0 
90.9

7(100)
20(100)
16(100)
20(100)
11(100)

0,750

*Homogeneity-test

The relationship of eat culture with the incidence of 
obesity in adolescents is presented in Table 2. Among 
obese adolescent, 39% consume fast food, 38.5% high 
food frequency, and 37% like for food preference. The 
habit of consuming fast food has a significant effect on the 
incidence of obesity with a value (p= 0.004*/0.004**). 

Cont... Table 1. Characteristic of participant

The frequency of eating has a significant and significant 
effect on the incidence of obesity with value (p= 
0.010*/0.009**). Eating preferences have a significant 
and significant effect on the incidence of obesity with a 
value (p = 0.015*/0.014**).

Table 2. Relationship between eating culture and obesity 

Variables

Obesity status

Total pObese Non-obese

n % n %

Fast Food consumption
Consume
Not consume

11
5

39.3
10.9

17
41

60.7
89.1

28
46

0.004*
0.004**

Eating frequency
High
Enough

10
6

38.5
12.5

16
42

61.5
87,5

26
48

0.010*
0.009**

Food preference
Like
Dislike

10
6

37.0
12.8

17
21

63.0
87.2

27
47

0.015*
0.014*

*Chi-Square     **Paired Test
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The variables that eligible to be included in multivariate analysis were fast food consumption, meal frequency, 
and eating preferences. The method used was ratio statistics and chi square test to see the risk and most related 
variables. Food preference variable was the most associated with obesity. Based on odds ratio analysis, consumption 
of fast food, frequency of eating, eating preferences 3 to 5 times more at risk for the incidence of obesity (Table 3).

Table 3. Multi logistic regression

Variable B p Exp (B) OR 95% CI

Fast Food consumption 3.732 0.000 41.753 5.306 5.672 - 307.360

Meal frequency 4.222 0.001 68.158 4.373 6.075 - 764.759

Food preference 4.782 0.000 119.372 4.020 8.595 - 1657.811

DISCUSSION

Fast food is generally produced using machines that 
are classified as foods that are high in carbohydrates and 
fat. Researchers in the United States find that alternative 
foods available in automatic machines have a negative 
effect on the quality of food in children20. In accordance 
with the conditions of fast food that is fried with savory 
flavors that exist in the Tana Toraja region in addition 
to containing high carbohydrates also contain fat. The 
fat consumed is not converted into energy because the 
carbohydrates consumed are not used up. As a result, there 
is accumulation of fat and carbohydrates simultaneously 
which may cause excess weight. The results of this 
study are similar to a study where the consumption of 
fast food, which has high energy density and glycemic 
load, and attracts teenagers to consume more portions, 
adversely affect weight gain and obesity21.

The influence of the environment and the economic 
status of the family is proven to be a risk factor for 
obesity. Parents’ knowledge that instills awareness of 
the importance of health in eating food, so teens are 
careful in selecting food. Almost every geographical 
area has at least one fast food restaurant. The presence 
of a fast food business near the residence encourages 
the desire to eat fast food. One of the factors driving 
the existence of a business entity that offers fast food is 
because the Tana Toraja area is very popular and is very 
much visited by tourists. This is what causes changes 
in food consumption behavior due to the availability 
of fast food. This study is supported by a research that 
exposure to fast food restaurants can be distributed in 
support of behavioral changes to sustained consumption 
of ready-to-eat foods22,23. A good method is used in the 

prevention of excess weight which will lead to highly 
recommended obesity by limiting consumption of fast 
food and providing knowledge about a healthier menu 
selection23.

The availability of food also affects the frequency 
of eating teenagers, in addition to the consumption of 
food in the household also available fast food so that 
the frequency of eating more than 3 times a day and 
not balanced with physical activity, especially in young 
women. The choice of food type and meal portion can be 
caused by the time and place of research24.

Excessive eating frequency can cause buildup 
because previously consumed food has not been used 
up as energy and continues to increase according to the 
frequency of eating for a day. Torajanese tradition in 
serving the average food contains high fat because the 
culture of the Toraja tribe is different from other tribes 
in Indonesia. This research is in line with the research of 
Lee et al. (2003) in Seoul Korea found that overeating 
was significantly associated and risked overweight 
in adolescents1. But contrary to previous research in 
Makassar Indonesia states that the frequency of meals 
has no real effect because the settings have been done 
correctly24.

Parents play important role in the formation of 
eating habits and food preferences for their children. 
They can influence their children’s food preferences 
by providing certain foods, as models and attitudes to 
certain situations25. It is important because children 
are vulnerable since unhealthy foods are provided in 
surrounding them, such as in the school26.
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Exposure to a variety of foods can encourage teens to 
choose the type of food available. The habit of providing 
food according to desire will encourage teenagers to 
choose these foods even though there are other types of 
food. The availability of food is influenced by family 
economic conditions. The high food preferences in 
adolescents are caused by the family’s economic status. 
Adequate economic conditions tend to lead to excessive 
food purchases. This causes food to always be available 
as desired. Teenagers who come from families with 
higher income levels have different food preferences 
than children from low-income families20.

Food preferences in Toraja adolescent are strongly 
supported by local traditions. Tradition where the 
deceased person will be celebrated with a luxurious 
custom party with food available is very high in 
carbohydrates and fat. This study supports the results 
of research in Korea which states that the selection of 
food among adolescents is influenced by the level of 
household income27. Good socio-economic status of the 
family causes an increase in the prevalence of obesity in 
children and adolescents in the United States18.

CONCLUSIONS

Food culture is closely related to local customs. 
Especially in fast food consumption and daily food 
preferences.
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ABSTRACT

Filariasis is a chronic infectious disease caused by filarial worm infection and is transmitted through the 
bite of various types of mosquitoes. The objective of this study was to analyze the environmental risk 
factors and the dynamics of transmission with the incidence of filariasis. The method used was observational 
analytic research with the case-control design. The sample size was 126 respondents with a ratio of case: 
control (1:2). The data collection was conducted by interview and observation. The results showed that there 
was correlation between the existence of swamp (P:0,000; OR:5,200), shrubs (P:0,001; OR:6,460), type of 
occupation (P:0,000; OR:9,500), level of knowledge (P:0,000; OR:5,399), the habit of doing an activity at 
night  (P:0,000; OR:7,300), habit of using mosquito repellents (P:0,004; OR:3,300), habit of using mosquito 
net (P:0,000; OR:7,045), and the existence of a vector (P: 0,000;  OR: 7,263) with the incidence of filariasis. 
Meanwhile, the logistic regression test showed the most significant risk factors on the existence of shrubs 
(P:0,002;OR:48,700), type of occupation (P:0,004; OR:39,919), level of knowledge (P:0,013; OR:11,206), 
the habit of doing an activity at night (P:0,040; OR: 5,833), habit of using mosquito repellents (P:0,005; 
OR:10,680), and the existence of a vector with the incidence of filariasis. It can be concluded that there was 
a correlation between environmental risk factors and the dynamics of transmission with the incidence of 
filariasis, thus, prevention efforts need to be conducted by reducing risk factors and educating the public 
about the efforts of promotion and prevention of filariasis transmission.

Keyword: Filariasis, environmental risk factors, socio-cultural, dynamic of transmission, Kubu Raya 
District
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INTRODUCTION

Filariasis or often called elephantiasis is a chronic 
infectious disease caused by filarial worm infection 
and is transmitted through the bite of various types of 
mosquitoes. The worms are commonly in the lymph 
nodes, particularly in the groin and underarms as well 
as other large lymph nodes. The lymph nodes can be 
damaged and disrupted its function in tackling bacterial 
and fungal infections on the leg or hand injuries(1).

Filariasis is one of the Negleted Tropical Desease 
(NTDs), which is a group of infectious disease infections 
caused by parasites, bacteria and viruses affecting more 
than one billion people worldwide. It is called neglected 
because it may survive exclusively in the poor population 
area, remote area, rural area, and urban slums (2).

Filariasis iscaused by three species of filarial 
worms, namely Wuchereria Bancrofti, Brugia malayi 
and Brugia timori, while the vector of the disease is 
mosquito. Nowadays, there are 23 species of mosquitoes 
from genus Mansonia, Anopheles, Culex, Aedes, and 
Armigeres which may act as potential filariasis vectors(3).

DOI Number: 10.5958/0976-5506.2018.01507.3 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        509      

Filariasis infection that occurs in the communities 
can attack all ages, where people can be infected during 
the childhood with symptoms will be seen in the future. 
Moreover, filariasis can cause temporary or permanent 
disability. In endemic countries, lymphatic filariasis has 
major social and economic impacts with an estimated 
annual loss of 1 billion US dollars and destructs 
economic activity of up to 88% (4). 

By 2015, more than 556 million people worldwide 
are treated for LF, and as many as 538 million people 
suffer from LF. The LF causes genital debilitating disease 
(hydrocele) in 25 million people and lymphedema 
or elephantiasis in 15 million people of which mostly 
women(5-6).

Filariasis is a chronic infectious disease caused by 
filarial worms and is transmitted by mosquito vectorssuch 
us Mansonia, Anopheles, Culex, Armigeres, particularly 
in warm or tropical climates(7). The worms live in the 
lymph nodeswith acute clinical manifestations such us 
recurrent fevers and inflammation of the lymph nodes, 
at an advanced stage may cause permanent disability in 
the form of enlargement of the legs, arms, breasts and 
genital organ(8-9).

The disease is found in almost all parts of Indonesia 
such as in Sumatra, Java, Kalimantan, Sulawesi, Nusa 
Tenggara, and Papua, both urban and rural areas. The 
rural cases are found in eastern Indonesia, whereas 
urban cases are found in Bekasi, Tangerang, Pekalongan 
and Lebak (Banten). According to the results of the rapid 
survey in 2000, the number of chronic sufferers reported 
is 6,233 people that spread over 1,553 villages in 231 
ditricts and 26 provinces(10).

West Kalimantan Province consists of 14 districts/
cities and 9 of which are filarial endemic areas. The 
number of chronic filariasis cases in 2014 is 268 patients, 
2015 is 272 patients, and 2016 is 275 patients. The 

highest MF rate isin Kubu Raya District of 5.03% with 
the number of chronic filariasis cases of 56 patients(11).

In Kubu Raya District, the number of chronic 
filariasis case until 2013 is 52 patients, 2014 is 54 
patients, 2015 is 56 patients, and 2016 is 56 patients (12). 
The objective of this study was to analyze environmental 
risk factors and the dynamics of transmission related to 
filariasis incidence in Kabupaten Kubu Raya.

METHODOLOGY

This research was observational analytic research 
with the case-control design using retrospective study 
approach(13). The case sample was 42 and the control 
sample was 84 (ratio 1:2). Research data were obtained 
by interviewing respondents about characteristic, type 
of occupation, behavior, and knowledge of respondents 
as well as observation of environment. The data were 
analyzed through statistical test analysis (chi-square) 
using a computer device to know the correlation of each 
variable with filariasis incidence.

RESULTS

Table 1 shows that of 126 respondents there were 
64 (50.8%) respondents living close to the swamp, 111 
(88.1%) respondents living close to the rice field, and 88 
(69.8%) respondents living close to shrubs. Meanwhile, 
there were 55 (43.7%) respondents have aquatic 
plants around their house, 76 (60.3%) respondents 
have no predatory fish around their house, 35 (27.8%) 
respondents have risky vectors, 60 (47.6%) respondents 
have risky hosts, 80 (63.5%) respondents have risky 
type of occupation, 71 (56.3%) respondents have less 
knowledge, 33 (26,2%) respondents have habit of 
doing an activity at night , 43 (34.1%) respondents have 
habit of not using mosquito repellents, and 55 (43,7%) 
respondents have habit of using mosquito net.

Table1.  Frequency distribution of variablesgroup of physical environment, biology and the dynamics of 
transmission with the incidence of filariasis in Kubu Raya District 2017.

Variable Group of Physical Environment, Biology and Dynamics of 
Transmission Number (N) Percentage  (%)

The existence of swamp
Exist
No

64
62 

50,8
49,2

Total 126 100
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The existence of rice field Exist 111 88,1

No 15 11,9

Total 126 100

The existence of shrubs Exist 88 69,8

No 38 30,2

Total 126 100

The existence of aquatic plants Exist 
No

55
71

43,7
56,3

Total 126 100

The existenceodpredatory fish Exist 50 39,7

No 76 60,3

Total 126 100

The existence of vectors
Risky
Not Risky

35
91

27,8
72,2

Total 126 100

The existence of hosts Risky 60 47,6

Not Risky 66 52,4

Total 126 100

Type of occupation 
Risky
Not Risky

80
46

63,5
36,5

Total 126 100

Level of knowledge Less 71 56,3

Enough 55 43,7

Total 126 100

Habit of doing an activity at night Risky 33 26,2

Not Risky 93 73,8

Total 126 100

Habit of using mosquito repellents Risky 43 34,1

Not Risky 83 65,9

Total 126 100

Habit of using mosquito net Risky 55 43,7

Not Risky 71 56,3

Total 126 100

Cont... Table1.  Frequency distribution of variablesgroup of physical environment, biology and the 
dynamics of transmission with the incidence of filariasis in Kubu Raya District 2017.
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Table2. Correlation between the existence of swamps, rice field, shrubs, type of occupation, level of 
knowledge, habit of doing an activity at night, habit of using mosquito repellents, and habit of using mosquito 
net with the incidence of filariasis in Kubu Raya District in 2017.

Variable
Incidence of Filariasis

p OR CI 95 %
Yes No

N % N %

The existence of swamps
Exist
Not Exist

32
10

76,2
23.8

32
52

38.1
61.9

0.000* 5.200 2.255-11.991

The existence of rice fields
Exist
Not Exist

41
1

97,6
2.4

70
14

83,3
16,7

0.041* 8.200 1.040-64.663

The existence of shrubs
Exist
Not Exist

38
4

90,5
9.5

50
34

69.8
30.2

0.001* 6.460 2.111-19.771

The existence of aquatic plants
Exist
Not Exist

23
19

54.8
45,2

32
52

38,1
61.9

0.112 1.967 .929-4.166

The existence of predatory fish
Not Exist
Exist

20
22

47,6
52,4

30
54

35.7
64,3

0.274 1.636 0.771-3.472

The existence of vectors
Risky
Not Risky

23
19

54.8
45,.2

12
72

14.385.7 0.000* 7.263 3.068-17.195

The existence of hosts
Risky
Not Risky

25
17

59.5
40.5

35
49

41,7
58.3

0.089* 2.059 0.969-4.374

Tyoe of occupation 
Risky
Not Risky

38
4

90.5
9.5

42
42

50
50

0.000* 9.500 3.114-28.986

Level of knowledge
Less
Enough

34
8

81
19

37
47

44
56

0.000* 5.399 2.234-13.048

Habit of doing an activity at night 
Risky
Not Risky

22
20

52,4
47.6

11
73

13,1
86.9

0.000* 7.300 3.038-17.541

Habit of using mosquito repellents
Risky
Not Risky

22
20

52,4
47.6

21
63

25
75

0.004* 3.300 1.511-7.209

Habit of using mosquito net
Risky
Not Risky

31
11

73.8
26.2

24
60

28.6
71.4

0.000* 7.045 3.057-16.238

Description* = Significant (p < 0.05) based on the continuity correction valueb

Table 2 shows that there was a correlation between several variables and the incidence of filariasis, namely the 
existence of swamp (p-value: 0.000, OR: 5.200, 95%), rice field (p-value: 0.041, OR: 8.200) (p-value: 0.041, OR: 
6.460), vector (p-value: 0.000, OR: 7.263) type occupation (p-value: 0.000, OR: 5.399), habit of doing night activity 
(p-value: 0.000, OR: 7.300), habit of using mosquito repellents (p-value: 0.004, OR: 3.300), habit of using mosquito 
net (p-value: 0.000, OR: 7.057), while the variables that did not show any correlation to the incidence of filariasis 
were the existence of aquatic plants (p-value: 0.112, OR: 1.967), predatory fish (p-value: 0.274, OR: 1.636) and 
hosts (p-value: 0.089, OR: 2.059).
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Table 3. Final Modeling of Multivariate Analysis

Variable B P OR
95% C.I.for EXP(B)

lower Upper

Type of occupation* 3.687 .004 39.919 3.226 494.010

Level of knowledge* 2.416 .013 11.206 1.658 75.755

Habit of using Mosquito repellents* 2.368 .005 10.680 2.072 55.044

The existence of rice field 1.175 .537 3.239 .078 134.895

The existenceof shrubs* 3.886 .002 48.700 4.284 553.662

The existenceof vectors* 2.488 .005 12.036 2.092 69.231

The existence of hosts .254 .737 1.289 .292 5.692

The existence of aquatic plants -.473 .534 .623 .140 2.770

The existence of predatory fish .779 .284 2.180 .524 9.061

Habit of using mosquito net 1.110 .130 3.034 .721 12.768

Existence of swamps 1.206 .112 3.341 .754 14.811

Habit of doing an activity at night * 1.764 .040 5.833 1.087 31.304

Constant --28.077

The results of multivariate test showed that the 
existence of shrubs, type of occupation, level of 
knowledge, habit of doing an activity at night, habit 
of using mosquito repellents, vector density are the 
dominant variables on the incidence of filariasis with 
OR = 48.700. Therefore, it can be predicted that the 
respondents who have shrubs around their house had 
48.7 times greater chance to experience filariasis.

DISCUSSION

Correlation between the Existence of Swamps 
and the Incidence of Filariasis

The existence of swamp was associated with the 
incidence of filarias. It is in line with the study conducted 
by Nasrin(14), Ansari R (15), Santoso, Sitorus H, Oktarina 
R (16), stated that the existence of water puddle which is a 
breeding ground for vector mosquitoes may increase the 
risk of filariasis transmission in an area. The existence 
of swamp may be a potential place as a breeding ground 
for mosquitoes in which the mosquito density is higher 
because of aquatic plants such as kyambang (silvinia) 
and water hyacinth often found in swamps. Furthermore, 

mosquito density is higher in swamps, as it is a place 
favored by mosquitoes to breed(17).

Correlation between the Existence of Rice Field 
and the Incidence of Filariasis

The results showed that there was a significant 
correlation between the existence of rice field and 
the incidence of filariasis. This is in accordance with 
the study conducted by Ashari(15) who revealed that 
respondents living close to the rice fields with a distance 
of <100 m will have a risk to be infected with filariasis 
by 9.5 times greater than respondents living far away 
from rice fields. The rice field is one of the mosquitoes 
resting place so that the presence of rice fields is one 
of the risk factors of filariasis transmission where 
mosquitoes can rest after sucking human blood every 
day, however, however, the result of the research not in 
line with that conducted by Syuhada Y, Nurjazuli, Nur 
Endah W, Pekalongan in 2010, stated that the existence 
of rice fields is not associated with filariasis(18).

Correlation between the Existence of Shrubs and 
the Incidence of Filariasis
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The existence of shrubs was associated with the 
incidence of filariasis. This is in accordance with the 
research conducted by Ardias (19),Ashari(15). However, 
according to research conducted by Febrianto B, the 
existence of wild shrubs is not associated with filariasis 
incidence in Pekalongan District(20). Furthermore, the 
study on transmigrants in Padang Pariaman District 
who came after the natives were treated, indicated 
that transmigrants whose settlements are closer to the 
forest (21) are more commonly infected with filariasis 
either clinically or through blood tests (21). Most of 
the respondent’s area still have shrubs around their 
house, this occurs because people live far apart with an 
agricultural land and plantation or the empty land which 
is one of the mosquitoes resting place around their 
houses

Correlation between the Existence of Aquatic 
plants and the Incidence of Filariasis

There was no correlation between the existence 
of aquatic plants and the incidence of filariasis. This 
is in accordance with the study conducted by Syuhada 
Y, Nurjazuli, Nurendah W (18). This is because almost 
all respondents have ponds or a place to spawn fish 
containing aquatic plants around their house. However, 
Anshari(15)reported that aquatic plants are associated 
with filariasis incidence. The existence of aquatic plants 
will also affect the vector density, as it will make the 
water conditions to be more optimal for vector breeding 
and protecting vector from the predator. Furthermore, 
ecological factors such as temperature and humidity 
may also affect the vector density, thus it may increase 
the risk of filariasis transmission in an area (22, 48).

Correlation between the Existence of Predatory 
fish and the Incidence of Filariasis

The presence of predatory fish was not associated 
with the incidence of filariasis. This can be due to the 
results of observations found in the field in whichnot 
all water reservoirs such as ponds, ditches and puddles 
have predatory fish. Thus, the ability of various types 
of larvae fish (Blue panchax/Panchaxspp.) can not 
affect mosquito populations. Besides predatory animals, 
there are insects as enemy for adult mosquitoes, such as 
dragonflies, bats, lizards and so on, thus the frequency of 
mosquito bites on humans can be reduced(15). However, 
the existence of predator is important in the prevention 
of mosquito larvae breeding in areas with a high vector 

density(23).

Correlation between the Type of Occupation and 
the Incidence of Filariasis

The type of risky occupation was associated with 
the incidence of filariasis. This is in accordance with 
the study conducted by Nasrin(15), Afra(21) in Padang 
Pariaman District. Occupation such as fishermen who 
have a habit of sailing at night can be infected by 
mosquitoes that breed on the shore. This is related to the 
habit of biting by mosquitoes at night (24). In addition 
to fishermen, people with livelihoods as farmers can 
also be infected as they work in mosquito breeding spot 
which is a filariasis transmission such as in rice fields, 
swamps, and forests(25).

Correlation between the Level of Knowledge and 
the Incidence of Filariasis

The level of knowledge was associated with the 
incidence of filariasis. This is in line with the study 
conducted by Nasrin(15),and Marzuki(26) whopredicted 
that people who do not know about filariasis disease 
in endemic areas have a risk to be infected by 3.2 risk 
times greater than people who have a better knowledge. 
However, in contrast to the study conducted by Ardias in 
Sambas district, respondents who have less knowledge 
generally only know the habitat of mosquitoes. They 
do not know that filariasis is an infectious disease, 
how the symptoms of filariasis, causes of filariasis, 
filariasis prevention, time of mosquito eradication, and 
target of filariasis(19).The level of public knowledge or 
respondents, in general, can be improved through the 
provision of educational facilities and infrastructures by 
the government in order to gain the better knowledge.

Correlation between the Habit of doing an 
activity at night and the Incidence of Filariasis

The habit of doing an activity at night was 
significantly associated with the incidence of filariasis. 
This is in line with the study conducted by Kadarusman(27); 

Windiastuti, Suhartono, Nurjazuli(28)who stated that 
respondents who have a habit of doing an activity at 
night have a chance to be infected with filariasis by 26.3 
times greater than respondents who do not have the habit 
of doing an activity at night. This is similar to the study 
conducted by Amelia R (29) that habit of doing an activity 
at night has a correlation to the incidence of filariasis 
with value (p = 0.002; OR = 15.167). The habit of doing 
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an activity at night will open up greater chances to 
contact with Anopheles mosquitoes. Respondents should 
wear long dresses and trousers as well asusing mosquito 
repellents to minimize the risk of mosquito bite during 
outdoor activities at night (30).

Correlation between the Habit of Using Mosquito 
Repellents and the Incidence of Filariasis

The habit of using mosquito repellents was associated 
with the incidence of filariasis. This is in accordance 
with the study conducted by Ardias(19) who revealed that 
people who have habit of not using mosquito repellents 
have a risk to be infected with filariasis by 27.21 times 
greater than those who have a habit of using mosquito 
repellent. This finding is similar with the results obtained 
by Nasrin(14) Windiastuti, Suhartono, Nurjazuli(28). One 
way to prevent mosquito bites is by using mosquito 
repellent which is self-protection method used by 
individuals or small groups in the community to protect 
themselves from mosquito bites by preventing contact 
between the human body and mosquitoes. This method 
is very useful because the equipment is small, easy to 
carry and used as well as simple in its use. The mosquito 
repellentsinclude anti-mosquito drugs that are applied 
by burning, and, spraying and rubbing (29).

Correlation between the Habit of Using Mosquito 
Net and the Incidence of Filariasis

The habit of using mosquito net was associated with 
the incidence of filariasis. This is in accordance with the 
research conducted by Ansari (15);Noerjoedianto(31). The 
habit of using mosquito net at bedtime theoretically has 
contributed to the prevention of filariasis transmission, 
because in general the activity of biting by mosquitoes 
is highest at night. Several efforts to avoid the bite of 
mosquitoes include covering the room with wire screen 
and using bed nets. These efforts are recommended by 
the health ministry, particularly in areas that have a risk 
to be infected by filariasis(19).

Correlation between the Existence of Vector and 
the Incidence of Filariasis

The existence of the vector wasassociated with the 
incidence offilariasis. Astudy on mosquitoes shows that 
the infective form is mainly found in the mosquitoes 
caught in the fields near the forest (32). How to reduce the 
contact between vectors and humans in rural areas has 
not been conducted, this is due toa little understanding 

of communities and the low economic status. The 
communities still do not understand the use of mosquito 
nets,they only wear mosquito nets when the weather is 
cold. In addition, the use of mosquito repellents such 
aslemongrass oilhas not been favored in Indonesia. 
Therefore, a good counseling on the importance of using 
mosquito repellents is still needed(33). Several types of 
vectors are involved in filariasis transmission, including 
mosquitoes from the genus Culex, Anopheles, Aedes 
and Mansonia(47). In Brazil, the only known vector is 
the mosquito from the genus Culex, which is commonly 
found in the study area (34).

Correlation between the Existence of Hosts and 
the Incidence of Filariasis

 The existence of the hosts was not associated 
with the incidence of filariasis. In contrast to the theory 
of Bell.JC, that Brugiafilariasis is a zoonotic disease 
that can infect animals other than humans, namely: ape 
(Macacafas cicularis), lutung (Presbythis cristatus) and 
cat (Felis catus), while dog (Canisfas cicularis) is a 
reservoir for Dirophilaria immitis(35). Cats, dogs and leaf 
monkeys are several known hosts that serve as reservoirs 
for the Brugian filarial parasite (36). A number of reports 
published in zoonosis filariae involve cats from several 
countries including Thailand (37), Indonesia (38) Philippines 
(39), and other countries in Southeast Asia (40, 41).Based on 
the results of this study, the existence of the hosts is not 
associated with the incidence of filariasis, however, it 
is suspected that the existence of these animals plays 
a role in the dynamics of transmission of filariasis in 
Kubu Raya District. Therefore, it is necessary to conduct 
further research on these filarial hosts.

CONCLUSION

There is a correlation between the existence of 
swamps, paddy fields, shrubs, type of work, level of 
knowledge, habit of doing an activity at night, habit of 
using of mosquito repellents, habit of using mosquito net, 
and the existence of vector with the incidence of filariasis 
in Kubu Raya District. Socialization is recommended to 
the community regarding the attitude and behavior of 
communities in preventing the transmission of filariasis 
through community activities in the village involving 
community leaders, health workers and local village 
officials.
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ABSTRACT 

Background: Snacks has an important role to provide nutrition for school-age children. However, they 
are vulnerable to contamination caused by pathogens such as bacteria. Food contamination can be caused 
by several factors, one of them is food hygiene sanitation. Therefore, this study aims to determine hygiene 
sanitation factors associated with Escherichia coli (E.coli) contamination on snacks sold at elementary 
schools located in Jatiasih Subdistrict, Bekasi, Indonesia. Materials and Method: Subject of this study 
were 51 food handlers who sell snacks around elementary schools area. This study was a cross-sectional 
study and used primary data. Analysis data used chi-square test and regression-logistic test. Findings: 
Results from Chi-square test indicate that there are association between food handler personal hygiene 
(OR = 4.500 [CI 95% 1.20 – 16.81]), food stall sanitation (OR = 5.146 [95% CI 1.243 – 21.30]), and food 
container (OR = 4.167 [95% CI 1.194 – 14.54]). Results from logistic regression test indicate that food 
stall sanitation (OR = 4.93) and cooked-food container (OR = 3.98) are the most dominant factors to E.coli 
contamination on snacks that are sold around elementary schools in Jatiasih Subdistrict, Bekasi. Conclusion 
The most dominant factor responsible for E.coli contamination on snacks at elementary schools, Jatiasih 
Subdistrict, Bekasi are food stall sanitation with OR = 4.93. Authors suggest stakeholders in Bekasi City 
should give counselling and training about hygiene sanitation for food handlers in every school, provide 
sanitation facility, and PPE for food handlers such as aprons and gloves.
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INTRODUCTION

Foodborne diseases are acute or sub-acute non-
infectious diseases caused by microorganisms or 
chemical agents entering the body through food.18  If 
foodborne diseases attack high-risk groups such as 
infants, children, pregnant women, and the elderly, it 
can lead to death and disability of those risk groups.10 
Foodborne diseases become one of public health 
problems caused by poor food security. Food handlers 
play an important role in keeping the food safe and 

preventing contamination. Research by Monney et al 
(2013) urged that food handlers can contaminate food 
through poor hygiene practice, inadequate cooked food 
container, and poor sanitation.12

Bacteria that causes foodborne diseases can be 
transmitted through various stages in the food preparation 
process, such as contamination caused by infected 
animal feces, meat exposed to infected intestines, skin, 
or fur, and contamination during the food processing 
and serving.13 One of pathogen used as an indicator of 
food or drink contamination is Escherichia coli (E. coli). 
It is stated in WHO data from 2007-2015, Escherichia 
coli (E. coli) bacteria are responsible for 1-3 million of 
DALYs caused by foodborne diseases, one of them is 
diarrhea.19 
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Based on the Final Report of Monitoring and 
Verification of National Security Profile of PJAS (Snacks 
for Students) of 2008, 98.9% students buy snacks at 
school (Indonesia National Agency of Drug and Food 
Control.3 However, snacks for students are susceptible 
to bacterial contamination resulting from poor sanitation 
and hygiene. In addition, result of research by Ministry of 
Health of Indonesia states that the highest contamination 
on Snacks for Students in Indonesia from 2009-2014 is 
caused by microbial contamination that is almost equal 
to 70% .5 

Bekasi is one of big cities located in West Java, 
Indonesia. Based on the data of Bekasi Health Profile of 
2016, it is indicated that diarrhea is still in the highest 5 
major diseases that lead to illnesses and death in Bekasi. 
Based on the data, the morbidity rate of diarrhea of all 
age in Bekasi is 75,689 cases. Generally, the case of 
diarrhea occurs on the age group of 5-14 years.6 Jatiasih 
Subdistrict is one of subdistricts with the highest number 
of diarrhea sufferers in Bekasi City. In September 2017, 
there was food poisoning at an elementary school 
in Jatiasih subdistrict, Bekasi. A total of 17 students 
simultaneously experienced nausea, vomiting, and 
diarrhea after consuming one of the snacks sold at 
school.7 

The problems are snacks for students are 
vulnerable to contamination caused by disease-carrying 
bacteria such as E.coli. This study aims to analyze the 
contamination of E.coli in snacks for students in Jatiasih 
subdistrict, Bekasi, and relate it to factors that influence 
E.coli contamination on snacks for students, which are 
hygiene and sanitation. 

MATERIALS AND METHOD

The research use cross-sectional design. It was 
conducted at Elementary Schools in Jatiasih sub-district, 
Bekasi. Data collection was conducted in April to May 
2018. Data collection of E.coli contamination on snacks 
for students was determined through food sampling and 
laboratory tests using Total Plate Count (TPC) method 
with a medium of CCA (Chromocul Coliform Agar). Data 
related to hygiene sanitation factor was obtained from 
interview using questionnaire. While handler’s personal 
hygiene, food stall sanitation, utensils sanitation and 
cooked food container and food serving were conducted 
using observation checklist instrument. 

The sampling technique used in this research was 
total sampling. The sample criteria were food handlers 
at elementary schools in Jatiasih subdistrict, Bekasi and 
vendors selling snacks that contain high water and high 
protein. The number of samples were 51 food handlers 
and 51 snack samples. Snacks with high water and 
high protein were chose as the sample criteria based 
on the types of food that were susceptible to bacterial 
contamination, one them was food that contain high 
water and protein. 

Data processing was performed on SPSS Statistic 
19. The data was analyzed in univariate, bivariate, and 
multivariate analysis. Univariate analysis was performed 
to show the frequency distribution of each research 
variable. Bivariate analysis using Chi-square test was 
conducted to find out the correlation between independent 
and dependent variables with the confidence interval of 
95%.  In addition, multivariate analysis was conducted 
using multiple logistic regression test to find the most 
dominant variable that cause E.coli contamination on 
snacks in Jatiasih subdistrict, Bekasi.

FINDINGS

From the results of laboratory examination, 16 
(31.4%) types of snacks sold around 47 elementary 
schools in Jatiasih Subdistrict, Bekasi are positively 
contaminated with E.coli. It is found that the knowledge 
related to food hygiene sanitation of 17 (33.3%) food 
handlers is poor. Food handler personal hygiene of 26 
(51.0%) food handlers is poor. Food stall of 29 (56.9%) 
food handlers is poor. Utensils sanitation of 32 (62.7%) 
food handlers is poor. Cooked-food container of 20 
(39.2%) food handlers is poor. Meanwhile, food serving 
of 23 (45.1%) food handlers is poor (Fig 1).

Fig 1. Univariate Analysis on Hygiene Sanitation of Snacks 
for Students at Elementary Schools in Jatiasih subdistrict, 
Bekasi, of 2018
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The correlation between hygiene sanitation and 
E.coli contamination variables on snacks was found 
through Chi-square test. It is found that there is a 
significant correlation between food handler personal 
hygiene (OR = 4,500 [95% CI 1.20-16.81]), food stall 
sanitation (Fig. 2), and cooked food container (Fig. 3). 
Then, logistic regression test was conducted to determine 
the dominant factor that is affecting E.coli contamination 
on snacks among the three independent variables which 
are significant in bivariate analysis.

Fig 2. Correlation between E.coli Contamination and Food 
Stall Sanitation in Jatiasih, Bekasi

Fig 3. Correlation between E.coli Contamination and Cooked 
Food Container in Jatiasih Subdistrict, Bekasi

From the results of logistic regression test, it can be 
interpreted that the food stall sanitation (OR = 4.932; 
95% CI 1.125-21.62) and cooked food container (OR = 
3.985; 95% CI 1.062-14.94) simultaneously affect E.coli 
contamination on snacks sold around elementary schools 
in Jatiasih subdistrict, Bekasi, altogether with other 
independent variables. After performing the logistic 
regression test, the logistic regression model equation is 
as follows: 

B value on food stall sanitation (b1x1), cooked food 
container (b1x2), and Constant (a) variables is obtained 
from the following equation (Equation 1): 

The logistic regression test was then followed by 

the interaction test. Interaction test was conducted with 
the aim to determine whether there is any substantial 
interaction among independent variables, moreover 
variables are said to have interaction if p<0.05. From the 
interaction test result, there is no interaction among each 
independent variable .

Based on the results of logistic regression test, 
it is found that the sanitation variable which food 
stall sanitation is the most significant factor or has a 
significant correlation with E.coli contamination on 
snacks at Elementary schools in Jatiasih Subdistrict, 
Bekasi.

From the results of this research, it is known that 
E.coli contamination on snacks at elementary schools in 
Jatiasih Subdistrict, Bekasi is quite high that 16 of 51 
samples (31,4%) are contaminated with E.coli bacteria. 
The presence of E.coli on food can be indicated by cross-
contamination. 

Cross-contamination causes E.coli from human 
feces to be in various places through various vectors, 
namely fly, human hand, and environment media such 
as soil and water.8 E.coli found on food can be caused 
by several factors, such as poor hygiene practice during 
cooked food container, poor hygiene behavior when 
serving food, inappropiate food heating temperature, 
poor storage sanitation, and poor sanitation facilities.2 

This study indicates that there is a significant 
correlation between food handlers personal hygiene 
regarding E.coli contamination on snacks. Based on 
research conducted by Baluka, et al (2015), the presence 
of bacteria on food served in restaurants located in 
Uganda is caused by the handler’s poor hygiene practice.4 
Todd et al (2008) urged the risk of food contamination 
caused by microorganisms is affected by the hygiene 
practice and knowledge of food handler. 17

The number of food handlers who does not behave 
well is high because there are many food handlers who 
do not wear personal protective equipment (PPE) when 
serving food, such as gloves (100%) or apron (96.1%). 
In addition, most food handlers do not wash their hands 
before and after serving food (94.1%). 

From the results of in-depth interviews, food 
handlers do not feel the necessity to wear gloves or 
aprons as it is considered to inhibit the process of food 
serving. Poor hygiene practices such as not wearing hair 
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cover and gloves, having long nails, and wearing hand 
jewelry can cause cross-contamination.16 

Food stall sanitation also has a significant correlation 
to E.coli contamination on snacks. A research urged 
that poor sanitation affects the emergence of bacteria 
that cause foodborne diseases such as Campylobacter, 
Salmonella, Staphylococcus aureus, Bacillus cereus 
and Escherichia coli.9 Based on FAO data (1997), poor 
infrastructure of food management, lack of clean water 
source, poor sanitation facilities, and environment 
conditions that is not suitable for food may contribute 
to the quality of bacteria on food.11 In addition, the 
environment around unsanitary selling places can be 
breeding sites for vectors like flies.15

Street vendors and snack shops around elementary 
schools in Jatiasih subdistrict, Bekasi tend to sell food 
in open space or at the side of the road which is easily 
exposed to dust and odor, and several locations of street 
vendors are close to open trash cans and wastewater 
channels (62.7%), so that many flies are found around 
that place. Some canteens in elementary schools are not 
facilitated by adequate sanitation facilities such as lid 
trash can (90%) as well as sink (78.4%). 

Cooked food container variable becomes one of 
the factors that is affecting E.coli contamination on 
snacks. There are numerous food handlers at Elementary 
Schools in Jatiasih Subdistrict, Bekasi who do not cover 
the food, so it causes contamination by the environment. 
Microorganisms, including pathogenic diseases, 
may increase when utensils, such as knives and food 
containers are cleaned inappropriately or unsanitary.1  
In addition, food stored in food containers tends to be 
easily contaminated with pathogenic microorganisms 
and it also reduces the quality of food.14

Generally, food handlers around Elementary 
schools in Jatiasih Subdistrict, Bekasi are still using 
open containers to keep their cooked food (66.7%), 
moreover open food containers tend to be placed close 
to the source of pollution (76,5%).  

CONCLUSION

It is found that 16 (31.4%) snacks sold in 47 
elementary schools, Jatiasih subdistrict, Bekasi are 
positively contaminated with E.coli. There is a significant 
correlation between personal hygiene, food stall 
sanitation, and cooked food container variable. The most 

dominant factor responsible for E.coli contamination on 
snacks at elementary schools, Jatiasih Subdistrict, Bekasi 
are food stall sanitation with OR = 4.93 and cooked 
food container with OR = 3.98. Quality improvement of 
hygiene sanitation and snacks sold around Elementary 
schools in Jatiasih Subdistrict, Bekasi needs to be 
conducted thoroughly to prevent the occurrence of 
E.coli contamination on snacks for students. Community 
Health Center, Health Department, Elementary Schools 
and vendors around schools can work together to create 
a good hygiene sanitation in serving snacks for students. 

Moreover, the provision of adequate sanitation 
facilities such as lid trash cans and sinks, counseling or 
training regarding hygiene sanitation to food handlers at 
schools, regular inspection on food stalls around schools 
by Community Health Center or Health Department, 
wear aprons and gloves when serving food, use closed 
and clean cooked food containers, and implementation 
of clean and healthy behavior both for food handlers and 
consumers are some efforts that can be done to prevent 
the occurrence of E.coli contamination on snacks for 
elementary school students. It is also suggested that 
containers used to place cooked food are not made of 
hazardous materials and have no defect or damage.
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ABSTRACT

Hypertension is the closest trigger factor for cardiovascular disease while cardiovascular disease is the 
leading cause of death in the world. This study is aimed to determine the prevalence of hypertension based 
on the characteristics of chefs. This type of research is quantitative, with a cross-sectional study design, using 
80 chefs as samples determined by purposive sampling. Data collection of this research used a questionnaire, 
blood pressure measurement using a Sphygmomanometer tool, body mass index (height was measured using 
microtoise which has an accuracy of 0.1 cm Chi Square test and T-test with 95% CI and significant level 
ρ <0.05. The average study subjects had systole blood pressure 131.30 with an average dispersion from 
the sample of 16.51 and diastole blood pressure 81.39 with an average dispersion of 12.02. Normotensive 
prevalence, pre-hypertension and hypertension had scores of 22.5%, 46.3%, and 31.3%. An increase of 
awareness for a healthy lifestyle is needed in order to prevent an increase of hypertension cases among 
informal sector workers, especially chefs.

Keywords: Prevalence, Normotension, Pre-hypertension, Hypertension

INTRODUCTION

The international community has issued a declaration 
to reduce the rate of hypertension by up to 25% by 20251. 
Nevertheless, WHO data in 2011 shows that globally 
hypertension has attacked one billion people and 2/3 of 
them are in developing countries with low to moderate 
income2 and it is estimated that the figure will continue 
to increase until 20253. Hypertension in Indonesia also 
experienced an increase in cases with the prevalence 
of national hypertension based on Riskesdas 2013 of 
25.8%3, but in 2016 the results of the National Health 
Indicators Survey (Sirkesnas) based on coverage data at 
the District / City Health Office and Puskesmas refer to 
year records 2015 the prevalence of high blood pressure 
in the population aged ≥18 years was 32.4 percent4.
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The results of data collection collected by Pusdatin 
show that the prevalence of hypertension in Indonesia 
in 2013 in the population aged 18 years and over, based 
on the diagnosis of health personnel by 9.4% and based 
on blood pressure measurements by 25.8%. The islands 
of Sulawesi and Kalimantan are provinces with a high 
prevalence of hypertension, while the prevalence of 
coronary heart disease, heart failure and stroke in several 
provinces in Sulawesi and Kalimantan also have a high 
enough number5. 

Hypertension is the closest trigger to some types 
of cardiovascular diseases such as stroke and ischemic 
heart disease6,7. Ignorance of hypertension risk factors 
results in the majority of the public being unaware of 
their health conditions associated with hypertension6,8. 
Currently, hypertension does not only attack the elderly, 
but also it attacks adolescents to adults9. Although it is 
known that genetic factors play an essential role in the 
case of hypertension, nevertheless, currently unhealthy 
lifestyles are the main trigger factors for hypertension, 
such as consuming foods that are high in saturated 
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fat and using sodium and sugar salt, lack of exercise, 
low fibrous food, and smoking habits and consuming 
alcohol2,10.

Working can be one of the risk factors for 
hypertension like the relationship between noisy work 
environment11, stress12 with hypertension, has been 
known. A study behind this study found a high prevalence 
of hypertension in the group of chefs compared to other 
groups of workers13. This study is aimed to further 
identify the prevalence and risk factors of hypertension 
in chefs in food stalls as well as factors that can be used 
as predictors of the occurrence of hypertension.

MATERIALS AND METHODS

This study belongs to quantitative with a cross-
sectional study design, using a sample of 80 chefs 
determined by purposive sampling, with the inclusion 
criteria of respondents who have worked as chefs for 
2 years and are willing to take part in this study. Data 
were collected using a questionnaire for factors related 

to hypertension in the form of gender, age, education 
level, marital status, ethnicity, dietary physical activity, 
smoking habits, and Body Mass Index. Blood pressure 
measurement using the Sphygmomanometer tool, body 
mass index (height was measured used microtoise which 
has an accuracy of 0.1 cm); body weight was measured 
with a stepping scale. Data processing was done using 
SPSS version 20 for Windows and analyzed using Chi 
Square test and test T-test with 95% CI and significant 
level ρ < 0.05. 

RESULTS

The frequency distribution of respondents’ 
characteristics in table 1 shows the largest percentage 
of the chef is female. The largest age group is 26-45 
years old, married, has a low education level, and the 
most ethnic group is Toraja. It can be seen that the 
characteristics that have a significant relationship with 
systolic blood pressure and diastole are only with the 
characteristics of age and marital status.

Table 1. The average blood pressure of Systole and Diastole based on the respondents’ characteristics

Characteristics
Systole
ρValue
(Mean±SD)

Diastole
ρValue
(Mean±SD)

n(%)

Sex
Male
Female

0.165
134.29±17.53
129.09±15.53

0.578
82.26±14.85
80.74±9.53

34(42.5)
46(57.5)

Age
> 45
26 - 45
17 – 25

0.000
141.54±16.11
130.32±14.65
117.60±10.69

0.001
87.04±9.27
81.41±12.24
72.27±10.09

24(30.0)
41(51.2)
15(18.8)

Marital Status
Married
Not married

0.021
133.58±17.18
123.44±11.06

0.005
83.39±12.19
74.50±8.58

62(77.5)
18(22.5)

Education Level
Low
High

0.199
130.40±15.53
137.60±22.18

0.449
81.00±11.81
84.10±13.78

70(87.5)
10(12.5)

Tribes
Bugis/Makassar
Toraja
Jawa
Others

0.244
127.31±22.87
136.65±16.43
128.90±14.71
129.45±12.64

0.218
75.31±18.131
83.85±11.83
81.62±8.40
81.90±10.04

13(16.3)
26(32.5)
21(26.3)
20(25.0)

TOTAL 131.30±16.51 81.39±12.02 80(100)

Overall, the average subject has systole blood pressure of 131.30 with an average dispersion from the sample of 
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16.51 and diastole blood pressure of 81.39 with an average dispersion of 12.02. Furthermore, Table 1 also shows that 
based on respondents’ characteristics. The highest systole and diastole blood pressure were found in the age group of 
> 45 years (141.54/87.04) followed by respondents from the Toraja tribe (136.65/83.85).

Table 2. Prevalence of Blood Pressure and Its Relation to Some Variables

Variables
Normotension (%)
(<120/<80 mmHg)

Pre-hypertension (%)
(≥120/≥80 mmHg)

Hypertension (%)
(≥140/≥90 mmHg)

n
ρValue

Sex
Male
Female

5(14.7)
13(28.3)

17(50.0)
20(43.5)

12(35.3)
13(28.3)

34
46

0.352

Age
> 45
26 - 45
17 – 25

2(8.3)
8(19.5)
8(53.3)

7(29.2)
23(56.1)
7(46.7)

15(62.5)
10(24.4)
0(0.0)

24
41
15

0.000

Marital Status
Married
Not Married

12(19.4)
6(33.3)

27(43.5)
10(55.6)

23(37.1)
2(11.1)

62
18

0.042

Education Level
Low
High

16(22.9)
2(20.0)

33(47.1)
4(40.0)

21(30.0)
4(40.0)

70
10

0.604

Tribe
Bugis/Makassar
Toraja
Jawa
Others

5(38.5)
3(11.5)
4(19.0)
6(30.0)

5(38.5)
12(46.2)
12(57.1)
8(40.0)

3(23.1)
11(42.3)
5(23.8)
6(30.0)

13
26
21
20

0.859

Stall Ownership
Owner
Not owner

3(9.7)
15(30.6)

16(51.6)
21(42.9)

12(38.7)
13(26.5)

31
45

0.086

Smoking activity
Not smoking
Smoking

14(26.4)
4(14.8)

23(43.4)
14(51.9)

16(30.2)
9(33.3)

53
21

0.496

Total 18(22.5) 37(46.3) 25(31.3) 80

Chi Square test, ρ < 0.05

Normotension prevalence, pre-hypertension and 
hypertension in table 2, based on the characteristics, 
show that the age group> 45 (62.5%) has the greatest 
prevalence of hypertension. While the greatest 
prevalence of pre-hypertension by subjects with the 
Javanese (57.1%). Ages 17-25 years were the group of 
subjects who had the largest Normotension prevalence 
(53.3%). There is a significant relationship between age 
with hypertension status (ρ = 0,000) and marital status 
with hypertension status (ρ = 0.042).

DISCUSSION

The increase of blood pressure that exceeds the 

threshold value, is a trigger for hypertension. It is 
characterized by an increase in systolic and diastolic 
blood pressure, mostly experienced by the old age 
group2, as illustrated in table 1, the age group > 45 years 
is a group of subjects who have high blood pressure both 
in systolic and diastole blood pressure. Nevertheless, this 
is undeniable because systolic blood pressure usually 
increases with a person’s age even though diastolic 
blood pressure only increases up to the age of 50 years 
after that will decrease with age14.

The second highest group of systolic and diastolic 
blood pressure is the Toraja tribe in South Sulawesi. 
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The Toraja is a tribe, whose food habits have a close 
relationship with the local customs. Consumption of 
foods that are mostly derived from animal fats and high 
in salt and flavoring ingredients are the characteristic 
of Toraja food, so it can be said that eating habits can 
lead to an increase in systolic blood pressure15,10. 
The results of the same study in the Minangkabau tribe 
in West Sumatra showed an association between fat 
consumption and systolic blood pressure (p <0.05)16.

Hypertension is one of the risk factors that greatly 
contribute to the incidence of cardiovascular disease. 
Based on the results of the study, pre-hypertension 
has the highest prevalence value (46.3%). The term 
pre-hypertension was first introduced by the Seventh 
Report of the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High BP (JNC 
VII), which defines pre-hypertension as a blood pressure 
status with a range of 120–139 / 80–89 mm Hg17. Pre-
hypertension is a group that is at risk for hypertension 
which will eventually develop towards cardiovascular 
disease because every increase of 20/10 mmHg, the risk 
of developing cardiovascular disease will increase two 
folds18.

High prevalence with hypertension status at the 
age of > 45 years (62.5%), along with increasing age 
will tend to increase7,14. This situation will be further 
aggravated if someone with hypertension has also other 
risk factors such as diabetes19, being overweight20 and 
smoking activity14. Age is a risk factor that has a very 
significant relationship with hypertension, as well as 
marital status. Some research results indicate that there 
is a significant relationship between marriage and stress 
while it is known that stress is also one of the triggers of 
hypertension21. With the existence of a very significant 
relationship, the chances of experiencing cardiovascular 
disease will be even greater. Overcoming in terms of 
changes in lifestyle becomes essential to be done so 
that an increase in blood pressure and an increase in 
cardiovascular disease can be controlled.

CONCLUSION

The average study subjects have a systole blood 
pressure of 131.30 with an average dispersion from the 
sample of 16.51 and diastole blood pressure of 81.39 
with an average dispersion of 12.02. Normotension 
prevalence is scored 22.3%, 46.3% prehypertension 
and 31.3% hypertension with varying percentages in 

each characteristic. However, the characteristics of age 
and marital status have a significant relationship with 
hypertension.
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ABSTRACT

Introduction: Laparoscopic cholecystectomy procedure was the gold standard for symptomatic cholelithiasis 
and cholecystitis, but it was associated with a higher incidence of bile duct injury than an open approach. 
Methods: Retrospective study of bile duct injuries cases at Wahidin Sudirohusodo Hospital Makassar in 
2017. Results: A total of 111 laparoscopic cholecystectomy patients, 71 women and  40 men,  median 
age of 46 years. 13 patients conversion an opened cholecystectomy resulted in severe adhesion 76.9% (10 
patients), bleeding 7.6% (1 patients) and bile duct injury 15.4% (2 patients). Of four patients, 3.6% had 
bile duct injuries which discovered during operation 2 patients (50%) had significant leak bile symptoms 
and discovered postoperative other two patients (50%) had biloma as the major symptom. Two patients 
had right hepatic duct injuries (Strasberg type C), then treated with biliary drainage; one patient had a 
lateral wall injury to the common hepatic duct (Strasberg type D, then treated with T-tube drainage; and 1 
patient had transected to the common hepatic duct (Strasberg type E2), then reconstructed with Roux en Y 
hepaticojejunostomy. Regarding the Clavien–Dindo classification, of 4 bile duct injuries patients, 75% (3 
patients) were classified as grade III b, respectively, 25% (1 patient) as grade III a.  

Conclusion: Laparoscopic cholecystectomy had become the treatment of choice for symptomatic 
cholelithiasis, and it was associated with an increase bile duct injury incidence. Despite increasing awareness 
of this problem, yet more attention should be concerned both related to preventive care and early recognition 
of such injury care.

Keywords: Laparoscopic; cholecystectomy; bile duct injuries; complications; biloma.

INTRODUCTION

Laparoscopic cholecystectomy was the gold 
standard procedure for the management of symptomatic 
gallbladder stones or acute cholecystitis.1  Although 
there were significant benefits related to the method, 
such as less pain and shorter hospital length of stay. 
However, the laparoscopic procedure had some 
weakness, as some publications, it was associated with 
higher incidence of bile ducts injuries compared with an 
open cholecystectomy era.2 Bile duct injury following 
cholecystectomy was an iatrogenic catastrophe related to 
significant preoperative morbidity and mortality and less 
survival and quality of life, and high rates of subsequent 
litigation. Therefore, it should be regarded as preventable 
care.3,4  So far, this had not been documented, as some 
studies had shown increased risks 5, while others could 
not verify this.6  At Wahidin Sudirohusodo Hospital, 

researchers initiated a retrospective study of bile duct 
injuries following laparoscopic cholecystectomy during 
2017. The purpose of this article was to evaluate the 
incidence and risk factors and analyze treatment options 
for this patient group.

METHOD

This research represented a retrospective database of 
cholecystectomy patients who developed bile duct injuries 
after laparoscopic cholecystectomy procedures from 
January to December 2017 at WahiddinSudirohusodo 
Hospital. The hospital was a teaching hospital in 
Makassar. During the period January to December 
2017, laparoscopic cholecystectomies procedure were 
performed for 110 patients at this hospital, and and then 
investigated the incidence of bile duct injuries. These 
data were obtained from the patient medical register. 

DOI Number: 10.5958/0976-5506.2018.01510.3 
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Data about bile duct injuries were retrospectively 
retrieved from the hospital’s patient files and entered 
into a database. The severity of the injury was classified 
according to Dindo, Demartines and Clavien, 2004.7  
And type of injuries according to Strasberg 2002).8  A 
part of the following of first postoperative month, there 
were no regular planned visits. All patients were tracked 
until death or were screened by 31 December 2017. 

RESULTS

During the study period, 111 patients—40 men 
and 71 women— had laparoscopic cholecystectomy 
procedures during that period. The median age was 
46 (range 14–77) years old. Out of 111 patients, 13 
patients converted to open cholecystectomy because 
of severe adhesion 76.9% ( 10 patients), bleeding 7.6% 
(1 patients) and bile duct injury 15.4% (2 patients). A 
general overview of patient characteristics is shown in 
Table 1.

Table 1: General Characteristics of  Laparoscopic 
Cholecystectomy Patients  

n %

Sex
Men
Women

40
71

36
64

Primary operation
Laparascopic Procedures 
Converted

98
13

88.3
11.7

Source: Primary Data, 2017

Four patients had a bile duct injury compared with 
the total incidence of bile duct injuries was 3.6% with 
the median age was 50 (range 45-57) years old. A 45-
year- old woman with obesity as a risk factor leaked 
what assumed to be an aberrant bile duct (Strasberg type 
C) while dissecting the gallbladder from the hepatic bed 
that was discovered during the primary laparoscopic 
operation. She underwent a ligation to the duct and placed 
an intraabdominal drain. While other an obese 57-year-
old woman had a tangential injury to the common 
hepatic duct that was discovered during the primary 
laparoscopic operation and repaired with an open Roux 
en Y hepaticojejunostomy. A 49-year-old woman with 
cholecystitis as a risk factor underwent an open operation 
11 days after laparoscopic cholecystectomy due to a 
giant biloma. From intraoperative cholangiography, the 

leak was assumed from the lateral wall to the common 
hepatic duct (Strasberg type  D. She was treated with the 
placement of a T-tube. The last patient, a 52 years woman 
with a history of several lower abdominal operation 
before underwent percutaneous biliary drainage ten 
days post laparoscopic cholecystectomy after we found 
biloma on abdominal computed tomography. The leak 
was assumed as an aberrant bile duct (Strasberg type 
C). A general characteristic of 4 patients with bile duct 
injuries is shown in Table 2,3,4 and 5.

Table 2: General Characteristics of Bile Duct 
Injuries Patients

N %

Sex
Men
Women

0
4

0
100

Risk factor
Cholecystitis
Obesity
History of abdominal operation 
before

1
2
1

25
75
25

Table 3: Strasberg Classification of bile duct 
injuries 

Type N %

A  Cystic or aberrant ducts 0 0

B  Partial occlusion of the biliary tree 0 0

C  Abberant duct without continuity with 
the CBD 2 50

D  Lateral damage extrahepatic duct 1 25

E1  CBD > 2 cm from hepatic confluence 0 0

E2 CBD < 2 cm from hepatic confluence 1 25

E3 Hepatic confluence 0 0

E4 Division of right or left hepatic duct 0 0
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Table 4: The severity of the injury was classified 
as Clavien Dindo

Grade N %

I      No pharmacological treatment need 0 0

II    Requiring Pharmacological treatment 0 0

III   Requiring  surgery
IIIa  Not under general anesthesia
IIIb  Under general anesthesia

1
3

25
75

IV   Life threatening 0 0

V    Death 0 0

DISCUSSION

Incidence and Risk Factors

In this research, we found a frequency of 3.6% bile 
duct injuries. Chuang et al., 2012 found risen from 0.1-
0.5% for open cholecystectomy to 3%  for Laparoscopic 
cholecystectomy.9  Risk factors for BDI were related to 
the surgeon, patient and local pathology. The experience 
and learning curve of the surgeon was an essential 
factor in the reduction of bile duct injuries.10  Some 
patients factors were related to obesity, age, and gender. 
The problem of morbid obesity in the laparoscopic 
procedures was considerably different from patient 
to patient. Some patients presented fewer problems 
compared with the open operation, whereas others were 
less easy resulted from their internal fat deposition 
which obscures the anatomy of Calot’s triangle. Fatty 
hepatics could be challenging to elevate and were easily 
lacerated. Although increased age and male gender are 
associated with an increased postoperative mortality 
rate after cholecystectomy, they are not significant risk 
factors for significant bile duct injuries. However, local 
factors included “dangerous anatomy” and “dangerous 
pathological conditions” predisposing to biliary injury. 
They were presented in 15-35% of injuries, but since 
there were no comparable cases without biliary injuries, 
conclusions based on statistical comparisons were 
not possible. Dangerous anatomy included aberrant 
(anomalous) anatomy and pathological conditions that 
obscured the view of vital structures such as adhesions, 
inflammatory phlegmon, and excessive fat in the porta 
hepatis. Adhesions from previous abdominal operations 
and pathological conditions such as inflammation 
can distort the anatomy and predispose to injury. 
Undoubtedly, however, some technical errors were 

made during the ‘easy’ cholecystectomy with normal 
anatomy because of ‘lack of care.11,12  In this research, 
chronic cholecystitis with adhesions and obesity were 
the most commonly reported postoperative problems 
encountered.

Mechanism of Injury

The safe execution of both open and laparoscopic 
cholecystectomies relied on similar operative principles, 
despite some different approaches. In this research, all 
of bile duct injuries resulted from technical errors. Two 
cases of injuries were the lumen of the common hepatic 
duct injuries which were due to manipulation or forceful 
“dilatation” when secured the cystic duct or cystic 
artery. The other two cases injuries were the accessory 
right hepatic duct due to too broad a dissection plane 
on the hepatic bed during detachment of the gallbladder.

Converted operations

In adopting LC as the routine option, it could be 
stressed that the need for conversion was encountered for 
20-25% of cases. There were two types of conversions: 
a conversion for safety and a conversion by necessity. 
Operations converted selectively after an initial 
laparoscopy, or shortly after prior trial dissection when 
progress under laparoscopic conditions was deemed 
hazardous and had the same risk as an open procedure. 
However, operations which  “forced”   surgeon 
converted process as it was due to a complication and 
significantly higher risk of biliary injury compared 
with open surgery. A French audit showed that the most 
frequent causes of conversion were acute cholecystitis, 
duct stones, and contracted gallbladder, while the 
most frequent reasons of transformation for technical 
difficulty was a hemorrhage. Conversion in the presence 
of difficult anatomy directly reflected common sense 
and good judgment; ‘the object of the procedure should 
be completed to the cholecystectomy by the most 
appropriate. It meant not by laparoscopy at all costs. 13,14

As many as 11.8% of the 111 operations in this 
research were a conversion from laparoscopic to open 
surgery because of severe adhesion 76.9% (10 patients), 
bleeding 7.6% (1 patients) and bile duct injury 15.4% (2 
patients). All of the converted operations were made by 
necessity.

Surgical Management

The time of diagnosis following before biliary 
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tract injury and classification (which included the 
extent and level of the injury) was critical for optimal 
treatment. Several injuries could create short-and long-
term complications (intra-abdominal fluid collections 
and biliary fistula or abscess, biliary or anastomotic 
strictures, biliary cirrhosis, and cholangitis). 15 

In this research, injury of the aberrant right 
hepatic duct (Strasberg type C) recognized during 
the intraoperative period; the researcher directly 
performed ligation to the duct and placement an 
intraabdominalsubhepatic drain. While if the same 
injury identified in the postoperative period, researcher 
performed percutaneous biliary drainage. Moreover, 
transection injury related to the common hepatic duct 
(Strasberg type E2) designated during intraoperative, 
researcher performed Roux en Y hepaticojejunostomy 
used an open procedure. Then, oblique injury about the 
common hepatic duct (Strasberg type D) identified in 
the postoperative period, researcher sutured the duct and 
drainage of bile with T-tube placement. 

PREVENTION

Prevention of iatrogenic injuries to the bile ducts 
during laparoscopic cholecystectomy relied on (i) 
through an understanding of the anatomy, risk factors 
and the mechanisms of injury, (ii) image interpretation 
skills; (iii) meticulous technique and (iv) timely decision 
for elective conversion in the presence of difficult 
anatomy. Epidemiologists classified prevention of health 
problems  into primary and secondary16 such as:

 Primary prevention

In the case of LC, primary prevention was protecting 
patients from bile duct injury. In preoperative, protection 
cares was surgeon training and patient selection. Of 
the preoperative tests, only gallbladder wall thickness 
>7 mm on ultrasound scan accurately used to predict 
the difficulty of the operation such as lengthen the 
duration of the procedure. However, there were no 
reliable preoperative indicators to determine the risk 
of biliary and vascular injuries during LC. Prevention 
care for these complications, therefore, depended on 
the adoption of correct surgical technique and a low 
threshold for conversion. Since the major direct causes 
of biliary injury such as misidentification of anatomy 
and technical errors were recognized, safety entirely 
depended on a complete visualization, display and 
structures identification of triangle of Calot.

Consequently, the 30° laparoscope provided a 
better view of the anatomy, especially for common 
bile duct. The technique had to be standardized with 
adequate lateral and inferior retraction of Hartmann’s 
pouch (infundibulum) to separate a cystic duct from the 
common bile duct. 

The dissection should commence high on the 
neck of the gallbladder. The correct technique of clip 
application was necessary. The majority of the surgeon 
used clips to secure the medial end of the cystic duct, and 
only minority surgeon used ligation this duct. During 
the detachment of gallbladder from its hepatic bed, the 
dissection should be kept close to the gallbladder and 
above the fascial covering of the gallbladder bed. This 
maneuver functioned to avoid both bleedings from the 
hepatic parenchyma and injury of segmental ducts in 
segment IV, V of the hepatic.

 Secondary prevention: an. early detection

The consequence of bile duct injury could be reduced 
by early recognition of the injury and optimal repair. If 
the injury was discovered during operation, the outcome 
was better than the injury was discovered late. Only 
one-third of bile duct injuries sustained during LC were 
detected at the primary operation, then majority cases 
(60%-80%) were found at an average of 10 postoperative 
days. Early recognition of the injury could be achieved 
by investigating the source of any biliary leakage 
observed during the operation, the use of intraoperative 
cholangiography, and possibly intraoperative 
(completion) ultrasonography. The use of intraoperative 
fluorocholangiography (IOFC) during cholecystectomy 
had been controversial since recommended by Mirizzi 
in 1937. Some surgeons used it routinely, others were 
selectively or not at all. Proponents of the routine use 
argued IOFC delineated biliary anatomy and provided a 
‘road map’ of the entire biliary tree. Failure describing 
the whole extra and intrahepatic biliary tract patient with 
Trendlenberg position was an indication for conversion. 
Routine IOFC ensured familiarity with the technique 
and its interpretation so that the procedure was carried 
out expeditiously well inside 10 minutes. A previous 
prospective study performed the method to determine 
the frequency and type of bile duct abnormalities, and 
to determine the efficacy of routine IOFC during LC in 
the prevention of bile duct injuries, shown anatomical 
biliary abnormalities in 98 of 513 cholangiograms 
(19%). If damage to the biliary tracts occurs early during 
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operation, the cholangiogram allowed the surgeon to 
detect the injury, then made a prompt repair and thereby 
reduced morbidity associated with a delayed diagnosis. 

CONCLUSION

Laparoscopic cholecystectomy becomes the prompt 
treatment for symptomatic cholelithiasis, and it was 
associated with an increase of incidence of bile duct 
injury. Despite increasing awareness of this problem, 
yet more attention should be paid both in prevention and 
early recognition of such injury. Long-term follow-up 
was required.
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ABSTRACT 

The demand for public transport in developing countries nowadays is very high. Ironically, most of 
the public transport facilities including transit facilities in developing countries are often inconvenient, 
uncomfortable, and dangerous. Therefore, a proper guidance in developing public transport facilities is 
urgently needed. The study aimed to create a new concept of healthy passenger station based on stakeholder 
ideas and participation.

The study applied mixed methods with a sequential exploratory approach which used qualitative and 
quantitative approach respectively. The study consists of 3 phases; exploring the stakeholder’s perceptions, 
forming a new concept of the healthy station, and applying the new concept. The healthy station must meet 
two main indicators; environmental indicators and social indicators. The concept consists of 4 classifications 
of the healthy station; Paripurna, Mandiri, Madya, and Pratama, respectively from the best to the worst 
condition.
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INTRODUCTION 

The rapid growth of population demands the 
sufficient transport systems and facilities. The demand 
for public transport in developing countries nowadays 
is very high. The majority of inhabitants still prefer 
to use road based transport such as buses, taxies, and 
passenger cars to get their destination. Ironically, public 
transport facilities including transit facilities and station 
in developing countries are commonly inconvenient, 
uncomfortable, and dangerous. This fact currently 
brings the developing countries into serious issues in 
transportation system including air pollution, accidents, 
environmental damage, and lack of accessibility.1

In developing facilities, many aspects must be 
considered including economy, health, environment, 
and social. In 1987, World Health Organization (WHO) 

launched a program called “Healthy City” which 
emphasized in healthy setting.2,3 WHO describes the 
healthy setting as “Health is created and lived by people 
within the settings of their everyday life; where they 
learn, work, play, and love (Ottawa Charter, 1986). 
Healthy setting aims to maximize the prevention efforts 
with holistic approaches (whole system). This system 
is very important to boost a holistic approach model 
of health.4 The healthy setting pays more attention to 
determinant factors of health-related to daily life of 
society.5 The healthy setting can also be defined as the 
arrangement of places or social context where people do 
their daily activities in which environment, organization, 
and individual factors interact to influence people health 
and prosperity.6 

Healthy setting concept purely appeared from the 
concept of the important role of local government in 
shaping and developing public health condition.7 The 
setting approach requires four principles including 
participation, equivalence, partnership, and sustainability 
and the healthy setting is characterized by three related 
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dimensions; public health ecology model, perspective 
system, and whole system focus.4 The healthy setting 
must be applied in all sectors including transportation 
system because it plays an important role in creating 
healthy community. 

Numbers of studies showed the impact of transport 
system facilities to both human health and environmental 
quality. Good public transport facility can attract the 
society to take public transports which increase their 
physical activities and reduce air pollution from their 
private cars. Therefore, the study aimed to find or create 
a new integrated concept in developing good public 
transport facilities based on stakeholders’ ideas and 
perceptions. The transport facility in the study focuses 
on passenger station or transit facilities as an important 
part of the transport system. 

METHOD

The study applied mixed methods with a sequential 
exploratory approach which used qualitative and 
quantitative approach respectively. The study consists 
of 3 phases; exploring the stakeholder’s perceptions, 
forming a new concept of the healthy station, and 
applying the new formed concept. The data was 
collected trough observation, in-depth interview, focus 
group discussion (FGD), and the study tested the new 
concept in 24 stations in South Sulawesi. The data 
collection started from December 2016 to September 
2017. The participants of the study came from different 
backgrounds including governmental sectors, Non 
Governmental Organizations, users/ passengers of the 
stations; and sellers. The qualitative data was analyzed 
by using software called “NVIVO” and the quantitative 
data were analyzed using statistical software “SPSS”. 

RESULT

Phase 1

The stakeholders or the participants of the study 
agreed that the healthy passenger station must meet 
two main indicators; environment (environmental 
design) and social. Environmental aspects including the 
availability of the smoking room, nursery room, disable 
support facility, vehicle check-up service, health service/ 
onsite clinic facility, good sanitation, and the existing of 
green spaces/ park. Social indicators cover safety and 
comfort. Both indicators aim to create healthy, comfort, 
and safe terminal for users, workers, and communities. 

Good environmental structure of the station indirectly 
shapes good social condition.

Phase 2

The study set an observational questioner of 70 
questions as a tool and instrument in evaluating the 
existing stations whether the station is a healthy station 
or unhealthy station. The questioner is based on the 
indicators of the healthy station which was created in 
phase 1. The questioner used the Likert scale. There are 
3 answers; a, b, and c. The answer is worth 3 for a, 2 for 
b, and 1 for c. 

Number of questions : 70

The highest score : 70x3= 210 

The lowest score : 70x1= 70

The highest percentage : 210/210 x 100%=  100%

The lowest percentage : 70/210 x 100% = 33.3%

The average 100-33.3%= 66.7% 

The study then created 4 categories of the healthy 
station; Paripurna, Mandiri, Madya, and Pratama, 
respectively from the highest score to the lowest score 
based on the range of their value from the questioner. 
The higher score is the healthier terminal. 

Phase 3

From 24 stations evaluated in South Sulawesi, there 
are only 5 Madya terminals (Class 3) and 7 Pratama 
terminals (Class 4), while the rest of the stations are 
uncategorized table 1 reveals that the stations in South 
Sulawesi are in poor condition.  
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age.13 A study conducted by Cesar and team showed 
that infants exclusively breastfeed have only 12% risk 
of death compared those without breastfeeding.14 Breast 
milk is the best food for the infants and the strongest 
antibodies.15 Supporting breastfeeding program 
means creating a bright future generation and healthy 
community. Therefore, all public facilities must provide 
comfortable, safe, and private rooms for the mother to 
breastfeed and look after their baby. According to the 
stakeholders, the availability of nursery room will attract 
passengers with a baby to take public transportation. 

Smoking room 

Smoking activity is always a hot debate between 
health and human right concerns. The smokers have 
right to smoke, on the other hand, all people have right to 
inhale fresh air without contamination from the smoking 
activity. To solve this problem, some countries take a 
pathway by providing smoking policy control such as 
establishing smoking room facilities in the public area. 
The smoking room allows the smokers to get their right 
to smoke and at the same time protect non-smokers from 
the exposure of effects of smoking. 

Secondhand smoking has been known as very 
dangerous exposure. The Secondhand exposure is 
strongly linked to coronary heart disease, stroke, 
dementia, breast cancer, chronic respiratory illness, 
depression, and mental illness.16 The concentration 
depends on the intensity of smoking, dilution by 
ventilation, and other processes removing smoke 
from the air. Moreover, the concentrations are highly 
determined by design and operation of a building.17 
Therefore, a specific room for smoking is needed to 
restrict the wider spread of contaminants from smoking. 

Vehicle service facilities 

According to WHO until may 2017, more than 
1.25 million people die annually because of road traffic 
accidents. 90% fatalities on the road globally happen in 
low and middle-income countries. Between 20% and 
50% million people suffer non-fatal injury but many of 
those sufferers experience disability. The risk factors of 
road accidents include human error, speeding, driving 
under the influence of alcohol and other psychoactive 
substances, nonuse of safety tools, distracted driving, 
unsafe road infrastructure, and unsafe vehicles.18 
However, vehicle condition factor can be prevented by 
providing regular check-up facility in the station. The 

Table 1. The result of measurement and evaluation 
of the passenger stations in South Sulawesi, Indonesia

Class Number Percentage (%)

Paripurna 0 0

Mandiri 0 0

Madya 5 20,8

Pratama 7 29,2

Uncategorized 12 50

DISCUSSION 

Environmental Indicators 

Supporting facilities for people with disabilities 

A good station must be accessible and friendly for 
all including the person with a disability. The right of 
people with disability has been protected and recognized 
internationally through “Convention on the rights of 
persons with disabilities” conducted by United Nations. 
The convention addressed all issues related to disabled 
including communication, discrimination, reasonable 
accommodation, and universal design.9 Indonesia 
has also put disability issues as a serious concern by 
passing the Law of the Republic Indonesia No. 8 in 
2016 on Disability. Good transportation system allows 
people with disabilities to be more active, explore their 
self-potential, and advanced their personal skills. A 
study literature of the relationship between health and 
employment conducted by Ellie showed that productive 
and active people (working people) have better 
functional status and better self-related health; the study 
also reviewed the links between employment and health 
among people with disabilities which revealed that of 
the 47.377 adults (25 to 64 of ages) with disabilities 
across the United States who work had less frequent 
mental health (18%0 than those did not work (40%).10 
The high number of unemployment among person with 
disabilities are caused by many factors including lack of 
universal access in the structural building, lack of special 
need facilities such as accessible toilets and wheelchair 
pathway.11,12 

Nursery room 

Exclusive breastfeeding is very important and highly 
recommended for a mother. Exclusive breastfeeding is 
that the infant only receives breast milk without any 
additional food or drink for the first 6 months of baby 
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vehicle must regularly be checked up before starting the 
trip to reduce the potential incident in their operations. 

Green Spaces 

Station is an assembly point for the vehicles to stop 
and transit, to drop and pick up the passengers. There are 
high potential air pollutions from the vehicle combustion 
operating in the station. Air pollution can cause the 
inflammation of respiratory system, cardiovascular 
diseases, and reduce lung function.19 According to Brauer 
et al. 89 percent of the population globally are exposed 
by air pollutants which exceeded the air quality guideline 
of World Health Organization. WHO estimated about 
800.000 of early deaths caused by PM annually.20 PM 
2.5 is correlated with low birth weights, premature birth, 
and small for gestational age births, and ozone exposure 
was suspected to give  negative effect to birth weight and 
neurodevelopment.19 Moreover, a study in Canada found 
a strong correlation between chronic exposure to traffic-
related air pollution (particularly NO2) and increasing 
the risk of ischemic heart diseases.21 

Many studies had proved that the green spaces have 
positive effects on mental health. Beckerman et al (2012) 
reported positive outcomes of green spaces to mood, 
stress relief, concentration and memory, childhood 
development, and aggression. Green spaces also reduces 
anthropogenic noise buffering and production of natural 
sounds, improve pro-environmental behavior and 
improve sleep quality.22 

Health service facilities and sanitation 

Station is a very busy place every time; people 
come from and go to different areas. This condition 
can lead to the spread out of many diseases easily as 
well as traffic accidents. The stakeholders considered 
that the availability of health service facility in the 
station is very important to provide first aid service for 
people in the terminal. The medical service also can 
provide regular check up for long-distance drivers to 
check their health condition which can reduces traffic 
accidents. Development of a station also must ensure the 
availability of good sanitation facilities including proper 
waste management, toilets, drainage system, and clean 
water. 

Social Indicators (Comfort and safety)

Public facilities must be comfortable and safe for 

all. The analysis showed that good environmental design 
makes the passengers comfortable in the stations. The 
comfort can depend on the availability of basic necessity 
such as toilets, free smoking area for smokers, nursery 
room for mothers with babies, green spaces for relaxing 
and waiting, free from odor, clean environments, and 
supporting facilities for person with disabilities. The 
security of the station is very important; everybody has 
to be convinced that they are secured during their time 
in the station. Security or safety includes no crime, safe 
food, safe environment, and no accidents. 

The case study: The station in South Sulawesi, 
Indonesia

From 24 station evaluated in South Sulawesi, 
only 50% of the stations meet the categories formed in 
this study, and none of the station met the category of 
Paripurna (Class 1/ the best) and Mandiri (class 2). There 
were 7 Pratama stations and 5 Madya stations, while the 
value of the other 50 % of the stations had very low. 
Most of the stations did not have supporting facilities 
for person with disabilities, green spaces, health service 
facilities, vehicle check-up facilities, smoking room, 
and nursery area. There are two main factors causing 
this condition; 1) There is no specific guideline of the 
healthy station provided by the government and 2) The 
country has very limited resources to create a high-
quality station. 

CONCLUSION

The development of public facilities particularly 
station as part of transportation facilities must ensure 
that people are comfortable, convenient, and safe. 
The development is also required to pay attention to 
environmental condition. The stakeholders agreed that 
a station must ensure that all people get their right 
during their time in the station. Person with disabilities 
can travel easily, smokers can get their right to smoke 
without harming non-smoker, and children get their 
right to be feed by breast milk in the station. Moreover, 
the station also needs to provide health service facilities, 
vehicle service facilities, sanitation facilities, and green 
spaces. 
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ABSTRACT

The broadening of access for equipment and service availability is the key in increasing the scope of family 
planning and reproductory health. Through the estimation of fit mix model of contraception will help the 
supply of contraception to meet the society’s needs. This study aims to estimate a fit model for contraception 
mix for the five provinces in Java Island. The data used were SDKI (IDHS) data in 2003, 2007, and 2012. 
The method used to formulate the fit contraception model was calculating the number of fertile women 
according to the phases of reproduction and number of children. Then, the formulation of appropriate 
method was conducted following the contraception guidance from Pendewasaan Usia Perkawinan (PUP), a 
program aiming to raise the age of marriage. The results of the study show that on average, the main needs 
for contraception in the society are the surgery method for females and the contraception method for males. 
This finding differs significantly from the common practice of contraception mix that generally is skewed 
towards the injection method. To provide contraception that not only fits the stages and the public’s needs 
but also broaden the society’s knowledge, it is expected that the society use appropriate contraception as this 
will increase the success rate of the decline in fertility and the increase of reproductory health. 

Keywords : family planning, mix method, contraception supply. 

INTRODUCTION

The total Fertility Rate in the world ranges from 0.8 
in Singapore up to 6.89 in Nigeria1. In this list, Indonesia 
is on the 102th position with a TFR of 2.6 in 20122 and 
an excess of as many as 3.4 million in the number of 
its total population in 2010 compared to the projected 
number3. 

Java as the most populous island in Indonesia 
requires more attention in the field of family planning. 
The Government, in this regard BKKBN, experiences 
problems in the family planning program management 
with a stagnation of TFR occured at a figure of 2.6 in 
2003-20124.
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One factor that can maintain the decline in fertility is 
the selection of methods offered to the community. The 
choice of the given method is mainly offered in rural or 
remote areas where access to health facilities is difficult. 
This is similar to research conducted by Magadi and 
Curtis that the preferences, needs and beliefs related to 
contraception vary widely in the community. Study of 
Magadi and Curtis yielded the conclusion that family 
planning programs have to be able to accommodate the 
various needs of contraception users5. 

Increased access to a wider service including 
long term contraceptive can decrease the failure of 
contraception and unintended pregnancy especially in 
areas that have restricted access6. Research conducted 
by Bongaarts & Johansson predict that when service 
quality is increased and the market for contraceptives 
as well as wider knowledge and education related 
contraception increases then the types and the balance 
of the contraceptive used among existing contraceptive 
method will be achieved7. 
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Previous research shows an increase in the 
availability of contraceptive methods will help acceptors 
to choose a method that suits their reproductive goals, 
either the aim is to delay, space out, limit or stop the 
birth/having children8. The selection of the method of 
contraception is the key element of family planning 
services because it represents the right to reproduce9. 

The skewness of mix contraceptives in Indonesia 
led to the hormonal method, especially injection, have 
occurred since the year 200310. When the skewness is 
purely due to the preference of the acceptors then there 
would be a problem. But investigation results show 
that this is the effect of various conditions such as 
lack of knowledge of related methods that are used as 
acceptors11. In additon, the limited access also forces the 
acceptors to choose methods that are available and most 
affordable. 

Increased access to a wider service including 
long term contraceptive can decrease the failure of 
contraception and unintended pregnancy especially in 
areas that have restricted access12. A high concentration 
on one or more particular types of contraception is a 
sign of the availability of existing methods in the society 
is unequal13. The Government and local authorities in 
implementing a mandatory family planning provide the 
infrastructure and facilities required.

During this time the supply of contraceptives 
in Indonesia have not adapted to the integrity of the 
ideal community yet. The study aims to formulate a 
fit model for the contraceptive mix based on age and 
number of children in five provinces in Java Island. 
The model obtained can be the benchmark for the 
supply of contraceptives in Java. With proper supply 
of contraceptives it is expected that the society can use 
contraceptives in accordance with their needs. 

MATERIAL AND METHOD

This study uses secondary data from Indonesia 
Demographic and Health Surveys in 2003, 2007 and 
2012 to see the dynamic mix of contraceptives. The 
fit model of contraceptive mix is formulated from 
data analysis of the year 2012. Samples taken are all 
married women aged 15-49 years. Respondents selected 
were then grouped in accordance with the range of 
reproductive age as follows: 

Table 1: Respondent Group According of Age

GROUP AGE

Group 1 15-19 years old

Group 2 20-35 years old

Group 3 36-49 years old

Respondents in each group were then categorized 
according to the number of children 

Table 2: Respondent Categorize

GROUP TOTAL OF CHILDREN

Group A 0 – 2 children

Group C 3 or more children

The next stage is formulating a recommended 
contraceptive in accordance with the raise of the age of 
marriage with the following details:

15-19: married women aged 15-19 years are 
categorized into the stage of delaying. The recommended 
contraceptive method is kondom, oral and pills14. 

20-35: this is a period of gestation. Empirically age 
range 20-35 is the best time to get pregnant and give 
birth to a child. In principle all methods of childbirth can 
be used at this age except. In the PUP (Pendewasaan 
Usia Perkawinan) guide after the birth of the first child 
it is recommended to use IUD right away14. At this age 
the method of discharging MOW/MOP  after having 3 or 
more children can also be chosen;

The age of over 35: this is the period to prevent 
pregnancy. The main contraceptive recommended for 
PUP age 35 years and above is MOW/MOP and the 
other option is the IUD to those who have  1-2 children14.

RESULTS

Analysis of methods of contraception are conducted 
on six provinces in Java island namely Jakarta, West 
Java, Central Java, Yogyakarta, East Java, and Banten. 
In 2003 contraceptive mixes in some provinces began 
to show skewness towards certain methods. West Java, 
Central Java and Banten province experienced skewness 
towards injection method. DKI Jakarta, Yogyakarta and 
East Java have not experienced skewness.
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Table 3: Contraceptive Mix in Java Island in the Year 2003

Province Pill IUD Injection Condom Female 
Sterilization

Male 
Sterilization Norplant TOTAL

DKI Jakarta 21,79 17,36 47,24 5,34 5,63 0,13 2,51 100

West Java 27,37 6,41 56,31 0,73 4,48 1,7 2,99 100

Central Java 14 9,98 51,99 1,88 8,63 1,22 11,64 100

Yogyakarta 12,03 30,77 35,89 5,59 9,92 0,59 4,99 100

East Java 20,81 17,49 42,12 1,23 9,46 0,25 8,37 100

Banten 19,04 8,6 60,8 1,89 3,04 1,55 4,87 100

Data from 2007 showed that skewed contraceptive mix was injection method in Central Java, West Java, East 
Java, and Banten provinces. The province with the most balanced contraceptive mix is the province of Yogyakarta.

Table 4: Contraceptive Mix in Java Island in the Year 2007

Province Pill IUD Injection Condom Female 
Sterilization

Male 
Sterilization Norplant TOTAL

DKI Jakarta 24,36 11,67 48,03 6,27 4,74 0,62 3,82 100

West Java 32,15 8,72 51,15 2,6 2,55 0,69 2,13 100

Central Java 14,39 6,6 62,56 2,64 8,62 0,94 4,25 100

Yogyakarta 12,26 25,76 39,49 11,91 6,4 0,35 3,59 100

East Java 19,35 12,62 53,85 0,85 6,57 0,05 6,67 100

Banten 17,83 8,04 64,55 1,22 5,17 0,54 2,65 100

Data from 2012 show that contraception mix that experienced skewness was injection method in Central 
Java, West Java, East Java and Banten provinces. The province with a relatively balanced contraception mix was 
Yogyakarta. 

Table 5: Contraceptive Mix in Java Island in the Year 2012

Province Pill IUD Injection Condom Female 
Sterilization

Male 
Sterilization Norplant TOTAL

DKI Jakarta 24,05 12,03 48,87 5,1 7,23 0 2,56 100

West Java 27,61 6,93 55,15 2,51 5,26 0,09 2,34 100

Central Java 16,38 6,05 54,88 4,74 7,79 0,65 9,41 100

Yogyakarta 17,13 22,93 37,46 9,06 6,81 0 6,44 100

East Java 23,33 8,38 55,25 2,04 5,72 0,41 4,86 100

Banten 21,22 5,67 62,14 3,98 3,82 0,1 3,06 100

Hormonal contraceptive methods such as pills and injecting relatively dominant when compared to other 
methods. In the year 2003, skewness started to show towards the injection method. Skewness occured until the year 
2012. The province of East Java in 2003 has not experienced skewness, but in 2007 up to 2012 there was a skewness 
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towards injection methods. The proportion of contraceptive methods in DKI Jakarta and Yogyakarta was relatively 
stable from 2003 until the year 2012 and did not experience skewness. 

Distribution of fertile women age and number of children in each province showed a relatively similar trend. 
Women aged 15-19 years were married in all provincial on average do not have children or have 1 or 2 children. 

Women aged 20-35 years on average have yet to have children or have up to 2 children. Only a small percentage 
of the respondents have more than 2 children. 

Table 6: Distribution of  Age and Number of Children in each Province  

Provinsi

Usia/ Jumlah Anak

TOTAL
15-19 20-34 >35

0-2 >3 0-2 >3 0-2 >3

DKI Jakarta 347 1044 58 547 395 2391

West Java 338 863 78 449 496 2224

Central Java 303 786 34 523 352 1998

Yogyakarta 218 587 25 498 191 1519

East Java 251 810 51 557 310 1979

Banten 343  867 95 313 450 2068

The result of the respondent’s calculation according to the age stages and the number of children is then calculated 
according to the appropriate contraception. The fit model for contraceptive mix obtained Yogyakarta province has 
the highest requirement in MOW / MOP method 29,78% then IUD, implant, injection, pill, and condom. East Java 
Province has the highest requirement of IUD method 35,59%, then MOW / MOP, implant, suntil, pill, and condom. 
Banten Province has the highest need in MOW / MOP method, IUD, injection, pill, implant, and condom.

Table 7: Fit Model of Contraceptive Mix in each Province According to Age and Number of Children 

Provinsi Pil IUD Suntik Kondom MOW/ MOP Susuk

DKI Jakarta 15,74 23,56 15,74 4,83 29,17 10,91

West Java 10,14 22,75 10,14 5,07 34,14 9,70

Central Java 10,12 23,77 10,12 5,06 31,56 9,83

Yogyakarta 9,56 26,87 9,56 4,78 29,78 9,66

East Java 8,46 35,59 8,46 4,23 31,02 10,23

Banten 11,06 20,35 11,06 5,53 31,63 10,48

DISCUSSION

The contraceptive mix is the proportion of 
contraceptive methods in society. This proportion 
illustrates the choice of existing methods in society. The 

misuse of the proportion of contraceptive use (method 
mix) is the condition of 50% or more of contraceptive 
users in a country using similar contraceptive devices15. 
In Java, skeweness from 2003 to 2012 changed 
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significantly. In 2003 skeweness started to show towards 
the injection method, the skew happened until 2012. 

The shift in contraceptive mix is very important for 
governments, donor countries (donors) and researchers 
who study the dynamics of contraception16. Skeweness 
can be influenced by a variety of factors. Some are 
influence by sexual funtion perception, even research 
found there is no correlation between oral contraception 
with sexual function17. Another study conducted by 
Schoemaker in Indonesia mentioned to understand the 
reason women choose contraceptive methods can be 
seen from the desire to limit the number of children18. 

The fit model for contraceptive mix model obtained 
in Jakarta Province shows that MOW/MOP method 
should be the highest priority with 29,17% requirement 
followed by IUD, injection method, pill, implant, and 
condom. West Java Province has the highest requirement 
in MOW / MOP method (34.14%) then IUD, injection 
method, pill, implant and condom. Central Java Province 
has the highest requirement of MOW / MOP (31,56%) 
then IUD (23,77%), injection and pill (10,12%) 
implantation (9,83%) and condom (5.0,0%).

Yogyakarta province has the highest requirement 
in MOW / MOP method 29,78% then IUD, implant, 
injection, pill, and condom. East Java Province has 
the highest requirement of IUD method 35,59%, then 
MOW / MOP, implant, suntil, pill, and condom. Banten 
Province has the highest need in MOW / MOP method, 
IUD, injection, pill, implant, and condom.

The difference between existing conditions and 
ideal contraceptive mix has some possibilities:

1. The first possibility is the lack of public 
knowledge in determining appropriate methods of 
contraception. Lack of community knowledge related 
to appropriate reproductive and contraceptive stages is 
caused by inadequate information from provider, formal 
knowledge or health promotion from the government. 

2. A second possibility is inadequate access and 
services both in scope and in conformity with needs. 

Providing appropriate contraceptive services to 
the needs and purposes of reproduction will have a 
major positive impact. If all women who want to avoid 
pregnancy get contraceptives according to their goals 
as well as all pregnant women and newborns get WHO 
standard health care, it is predictable that the number of 

unwanted pregnancies will fall by 70%, the maternal 
mortality rate will drop by 67% the newborn’s mortality 
rate will drop 77% and HIV-to-AIDS transmission from 
mother to newborn can be reduced to 93%19.

The fit model of mix contraceptive mix from this 
research can be used as a parameter to the provision 
of contraceptives in six Provinces on Java island. 
Supplies of the contraceptive method that corresponds 
to the needs that have been adapted to the stages of the 
reproduction and the number of children and supported 
by an increase in the knowledge society is expected to 
increase the scope and success of the family planning 
program, lowering unmeet need numbers and supporting 
the community in meeting their reproduction rights. 

CONCLUSIONS

Mix contraceptives in four provinces in Java island 
experience deviation towards the injection method. 
The fit model of mix contraceptive obtained differs 
significantly from the real conditions. It reflects that the 
public has yet to get a contraceptive and family planning 
services according to their needs. The Government 
should take real steps in order to meet contraceptive 
needs of society. Some ways to achieve this are as 
follows: 

Increasing public knowledge by means of 
socialization and promotion in the field so that people 
can identify family planning with the right contraception 
needed;

The provision of contraceptives in accordance with 
the needs of the community;

Revitalizing family planning program especially in 
remote areas with difficult access to healthcare facilities.
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Rizky Maharja1, Abdul Rohim Tualeka1, Tjipto Suwandi2

1Departement of Occupational Health and Safety, Faculty of Public Health, Airlangga University, Surabaya, 
Indonesia, 2The Indonesian Association of Occupational Health and Safety, Jakarta Pusat, Indonesia

ABTRACT

Welding have several potential to cause work accidents. Therefore, it is necessary to prevent work accident, 
one of them through safety culture. Safety culture is made up of three factors: psychological factors, job 
factors, and situational factors. The purpose of this study is to analyze safety culture based on the factors 
of safety culture in welders in shipyard company. This research was an observational research using cross-
sectional design. The variables were safety climate, safety behavior, and safety culture. The results showed 
that most respondents had a very good perception of OSH and the safety climate profile was in a good 
category, most respondents had good safety behavior and safety behavior profile was in a good category. In 
addition, most respondents had a very good safety culture and profile of safety culture was 74,89% and in 
a good category. Based on these results, it is expected to develop the safety culture and make some efforts 
to improve the safety behavior of welder. The management of this shipyard company may take action to 
perform an analysis of safety culture level as a form of oversight of the existing safety culture. 

Keywords:  safety culture, safety climate, safety behavior, welder, shipyard

INTRODUCTION

Work accident is an unexpected incident that can 
cause loss, both of direct loss and indirect loss that 
affect workers, property, and production process1. Work 
accident can happen in entire work, include welding. 
Welding has several hazards including light hazard, 
smoke and welding gas, noise, heat, electric current 
hazard, fire hazard, and explosion hazard that can cause 
work accidents4. A Study have reported that welding 
is ranked second as work that can be causing workers 
to have eye injuries2. Also, every year there are 100 
welding workers injured during welding process, which 
are 25 of them suffered serious injuries3

Therefore, it is necessary an effort to prevent the 
work accident, one of them is through safety culture5. 

Safety culture is included in a sub-component of an 
organizational culture that directly related to individuals, 
job, and organizations that have a role and influence in 
safety and health6. Safety culture is formed by 3 factors: 
psychology or individuals factor is measured by safety 
climate (perception), job factor is measured safety 
behavior observations, and situational factor is measured 
by the audit or inspection of safety management system7

The purpose of this study is to analyze safety culture 
based on the factors of safety culture, so it can be done 
the development of safety culture as an approaching 
form of work accident prevention on welders during 
work up to retirement and can improve the performance 
of welding workers in work. 

MATERIAL AND METHOD

This research was an observational research using 
cross-sectional design. Research location was in the 
Division of Warship in a shipyard company. Participants 
were 58 welders. The variables studied were safety 
climate, safety behavior, and safety culture. Safety 
climate was used the Nordic Occupational Safety 
Climate Questionnaire (NOSACQ-50), safety culture 
was measured by questionnaire from the Workcover 
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New South Wales, and safety behavior was observed for 
15-20 minutes in each worker twice for 2 days. Besides 
that, the safety management audit result data was 
obtained from audit results conducted by the company. 
All of the questionnaires were calculated by the validity 
and reliability test. 

FINDINGS

Safety Climate Factor of Welders

Table 1. The Frequency Distribution of 
Respondent’s Safety Climate

Variable Category Percentage (%)

Safety Climate

Very good 29.3

Good 25.9

Poor 17.2

Very Poor 27.6

Table 1 shows that most of the respondent has a 
very good perception of OSH as many as 29.3%. The 
percentage of the safety climate is:

The percentage shows that the safety climate profile 
is in a good category.

Safety Behavior Factor of Welders

Table 2: The Frequency Distribution of 
Respondent’s Safety Behavior

Variable Category Percentage (%)

Safety Behavior

Good 41.4

Enough 25.9

Poor 32.8

Table 2 presents that most of the respondents have a 
good safety behavior as many as 41.4%. The percentage 
of the safety climate is:

The percentage shows that the safety behavior 
profile is in a good category.

Safety Culture of Welders

Table 3: The Frequency Distribution of 
Respondent’s Safety Culture

Variable Category Percentage (%)

Safety Culture
Very good 53.4

Good 46.6

Table 3 explains that most of the respondents have 
a very good safety culture on aspects of training and 
supervision, safe working procedures, consultation 
and communication, safety reporting, management 
commitment, injury management and return to work. 

Table 4: The Safety Culture Profile

Factors Percentage 
(%)

Safety Culture 
Profile

Safety Climate 75%

74.89%Safety Behavior 64.14%

Audit of OSH 
Management 85.54%

Based on the percentage of safety climate (75%), 
safety behavior (64.14%), and audit result of OSH 
management system (85,5%), the average score of safety 
culture is 74,89%. Table 4 reveals that safety culture 
profiles at a good level. 

DISCUSSION

Safety Climate of Welders

Safety climate is an individual factor in safety 
culture. Safety climate was the worker’s perception 
of occupational safety and health in the workplace9. 
Based on the research results obtained that most of the 
respondents have a good safety climate. This indicates 
that the respondents have a good perception related to 
occupational safety and health in workplace, particularly 
related to safety management priorities, commitment 
and competencies, management authority on safety, 
equity management in safety, workers commitment to 
safety, safety workers priorities and risk-taking, learning, 
safety communication, and trust in competence, workers 
believe in the ability of the safety system.
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Based on interviews, most of the respondents 
considered that everything that management do 
related to OSH aims to avoid the work accidents and 
to protect workers from hazards potential during the 
welding process. This indicates that respondents have 
positive responses to the OSH efforts conducted by the 
management. The safety climate indicated a real cultural 
indication in the organization10. The current study 
found that creating an appropriate and positive safety 
climate would further motivate workers to pay more 
attention to activities related to occupational safety and 
health compared with the negative safety climate11.The 
perception was a dynamic and changeable thing6. So that 
one’s view would change if the environment changes12. 
Therefore, the management should create possible 
conditions that enable the perception of workers to be 
better so that OSH program could be effective in the 
implementation.

One of the efforts that can be done to create a 
positive safety climate is to create a good and complete 
OSH management system. This is caused by safety 
climate gave a subjective assessment of various safety 
characteristics, while the safety management system tends 
to provide objective evidence7. This shows that safety 
climate and safety management system complete each 
other. Besides that, changes in the safety management 
system would effect to the worker’s perception6. 
Therefore, the management should create and maintain 
a good safety management system. Safety management 
system was a system used to manage all aspects of OSH 
in the company13. Implementation of OSH management 
is an absolute thing to be done because the government 
has obliged this through legislation. This company has 
implemented OSH management well. This was proved 
by the result of OSH management audit that shows the 
achievement with a percentage of 85,54%. This result 
proved that entire levels of workers in this company 
were committed and support the implementation of OSH 
in the workplace. 

Safety Behavior of Welders

Safety behavior is job factors in safety culture. 
Safety behavior which was the focus of this research 
was the use of the correct PPE and appropriate with 
the procedure in the welding process. Welding process 
had several hazard potential that was health and safety 
hazards. Health hazard obtained from welding gas, 
noise, vibration, and ergonomic, while safety hazards 

consist of fire and explosion, lack of oxygen in confined 
spaces, electricity, slipping and falling14.

The potential hazards of the welding process could be 
minimized by using PPE. Personal Protective Equipment 
(PPE) is one tool that had the ability to protect someone 
which function was to isolate part or whole body from 
potential hazards in the workplace.The PPE used in 
welding process appropriate to the prevailing standard 
procedure in the Division of Warship are helmets, work 
clothes or coverall, stiwel or foot protector, safety shoes, 
long leather gloves, leather apron, hand/head cap, head 
sheat, welding respirator, hand sheat, and ear plug.

The result of the research shows that most of the 
respondents have good enough safety behavior in the use 
of PPE. The most commonly used PPE by respondents 
are helmets, work clothes, safety shoes, long leather 
gloves, leather apron, hand/head cap, welding respirator, 
and hand cover. However, there is still PPE that is 
rarely used by the respondents such as earplug, stiwel, 
and leather apron. A small percentage of respondents 
rarely use earplug because they feel disturbed and 
uncomfortable. The respondents also rarely use stiwel  
because they feel enough use work clothes and safety 
shoes. While leather apron is used in certain working 
position and the management does not provide leather 
apron in accordance with the number of workers due 
to economic reason. Helmets are rarely used during 
the welding process because the head cap form is not 
possible to use a helmet, so the helmet is used except 
that work or after finish the welding process. Besides 
that, some PPE also used imperfectly, for example, the 
head sheat is not buttoned so that it still has the potential 
to be exposed by fire sparks, not using black glass that 
can cause visual disorder due to welding light, and not 
be hooking the helmet.

Based on the observation, respondents realize are 
aware of the importance of using PPE for example 
immediately replace the filter mask if it is dirty or unfit 
for use and replace the gloves if there is a hole or tear. 
While research, filter mask for welding runs out so 
that the workers use two fabric masks inserted into the 
mask as a replacement. This indicates that workers are 
aware and willing to perform safety behavior, but the 
availability of PPE facilities is still awaiting purchase 
and distribution.
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Safety Culture of Welders

Safety culture was the value of individuals and 
groups, perceptions, attitudes, competencies, and 
behaviors that can determine the running of OSH 
management system in company15. In addition, safety 
culture was the impact of the organization that influenced 
attitudes and workers behavior associated with risks at 
work10. The results show that most of the respondents 
have a very good safety culture related to the six 
aspects of safety culture. The six aspects are training 
and supervision, safe working procedures, consultation 
and communication, safety reporting, management 
commitment, injury management and return to work. 

The six aspects show that respondents judge 
everything done by the management to improve OSH 
at work has been very good. Based on them, it can be 
concluded that safety culture is good or strong. The 
literature said that management’s behavior in strong 
safety culture could be seen in all decision taken 
considering related risk aspect, safety became the main 
part from company tried to understand the risks that 
could arise and the solution that can be given, provided 
appropriate resources with job risks, able to learned from 
experience of OSH problems faced, and made efforts to 
improve the poor performance of OSH12.

In addition to the six aspects described above, safety 
culture was sub-component from the organizational 
culture that was an interaction from safety climate, 
safety behavior, and audit of OSH management system7. 
Based on the percentage of these three aspects obtained 
the safety culture profile in a good category in the 
Division of Warship. Safety culture in a good category 
was a positive safety culture. The reference said that 
characteristics of positive safety culture are open 
communication and feedback on suggestions and inputs 
to all levels in organization, all workers focused on all 
things that could prevent work accident to happen as well 
as the disease because of work, there is commitment of 
entire workers and the management in following all the 
rules and the process to created an healthy and safety 
work environment, prioritizing safety factors from all 
factors that could affect the performance of the company, 
and all workers were appreciated and protected16.

Safety culture in the good category also indicates 
that the scope of each forming factor is good and 
integrated. This indicates that each of these factors 
interconnects and interacts with each other. These 

findings were in line with the previous study that there 
was an interrelationship between safety climate and 
safety behavior, safety behavior and OSH management 
system, and safety climate and OSH management 
system7. These result also further support the idea that 
safety culture was formed from a set of components of 
belief, motivation, personality skills, and intelligence, 
behavior, and environment10.

Besides that, safety culture is a concept that involved 
the human aspect that had internal aspects that were 
not visible (mind/perception) and observable external 
aspects (behaviors) that are within a social context 
(organization)16. Business Process Model of Safety 
Culture indicated that safety climate, safety behavior, 
and OSH management system were combinations of 
inputs in the process of establishing a safety culture8. 
Therefore, this three factors can’t stand alone, so the 
representation of the safety culture should involve this 
three factors and not only use one indicator from one of 
that factors.

Although the safety culture results have shown 
the good results, still needed efforts to develop the 
safety culture. Culture concept, in general, is adaptive 
that could change according to human needs17. Based 
on this, it can be concluded that safety culture can be 
developed, formed, or created in accordance with the 
goals and characteristics of the company. According 
to the previous study said that in the development of 
safety culture needed to pay attention to several things 
that the measurement of safety behavior, observation of 
worker’s readiness, observation of work environment 
condition, and management commitment18. Besides 
that, development is done by various ways, for example 
through the leadership approach, Behavioral Based 
Safety (BBS) program, integration of OSH management 
system, improves supervision and etc16. Also, it is 
necessary to analyze the power of OSH culture aimed 
at understanding the shifting mindset and behavior from 
time to time, so that the safety culture can develop well 
and mature.

CONCLUSION

This study has shown that the safety culture of 
welders in shipyard company was excellent and the 
percentage of safety culture profile is in a good category 
it means that all forming factors of safety culture that 
are individual factors, job factors, and situational factors 
interconnected and interact with each other.  
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The management of this shipyard company may take 
action to perform a level of analysis or a safety culture 
ladder as a form of oversight of the existing safety 
culture. This study was not possible to assess safety 
climate, safety behavior, and safety culture at each level 
of workers. So, further research needs to measure them 
at each level of workers to get more varied results and 
can be compared with others, so that can be determined 
the best solution in developing the safety culture in the 
future.
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ABSTRACT

Purpose: This study aimed to identify the mediating effect of emotional labor in the relationship between 
customer orientation and posttraumatic growth among Korean emergency nurses. Method: A cross-sectional 
study design was used. Participants were 135 registered nurses working in the emergency room of four tertiary 
hospitals in Korea. Data were collected through convenience sampling using self-reported questionnaires. 
Data were analyzed using hierarchical regression and Sobel test. Results: Customer orientation was positively 
associated with posttraumatic growth and emotional modulation efforts in profession. Emotional modulation 
efforts mediated the relationship between customer orientation and posttraumatic growth. Conclusion: The 
findings provide evidence for emotional modulation efforts in profession as a factor that buffer effects of 
customer orientation on posttraumatic growth. 
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INTRODUCTION

Customer orientation means that a service provider 
performs all offering actions according to customers’ 
needs and requests.1 In an organization where jobs are 
done in face-to-face activities, customer orientation 
is classified as a critical organizational management 
strategy because it enables organizations to achieve their 
goals effectively, by identifying customer needs and 
achieving customer satisfaction.2 This trend is expanded 
to the medical circle so that customer orientation is 
emphasized in hospitals.3 According to the previous 
studies, customer orientation influences productivity 
of hospital and an qualitative improvement in nursing 
service4, and effectively reduces patients’ psychological 
anxiety.5 Therefore, nurses’ customer orientation is of 
very importance in terms of hospital’s competitiveness 
security and an qualitative improvement in nursing 
service 

Nurses in emergency departments tend to work 
hasty in order to prepare for an urgent situation so that 

they have difficulty listening to and sharing the requests 
and problems of patients or their caregivers.6 Moreover, 
they are exposed to verbal violence of patients or their 
caregivers.7 In this circumstance, nurses suppress their 
feelings or experience emotional labor, their effort to 
overcome a situation on the basis of their vocation as 
nurse.8 

Nurses’ emotional labor works as the predisposing 
factor of job burnout and turnover intention, and 
produces negative effects like their lowering intention 
to keep the current nursing job, and therefore, it is 
classified as the concept requiring intervention.9,10,11 
Most studies on nurses’ emotional labor made use of 
the tool modified on the basis of the tool developed for 
hotel employees9. Since the sub factors of the tool are 
the frequency of emotional labor, a level of attention by 
emotional display norm, and emotional dissonance12, 
there is a limitation in measuring the attributes of nurses’ 
emotional labor accurately. Hong reported nurses’ 
emotional labor by two attributes, which one is nurses’ 
effort to feel their actual emotion to express and the other 
is their effort to express the emotion inconsistent with 
their actual emotion.8 Nursing with their hiding an actual 
emotion lowers job satisfaction, whereas the expression 
of their true inner emotion increases job satisfaction.13 
Therefore, it is expected that each attribute of emotional 
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labor influences nurses differently. 

If exposed to stress situations repeatedly, nurses 
feel skepticism and despair of their existence, and lose 
a hope14, but positive changes may also occur, which 
is called posttraumatic growth.15 The trauma defined 
in posttraumatic growth is a crisis event perceived 
subjectively by a person who already experienced 
trauma.16 Nurses in emergency departments care for 
patients who have suicidal accidents, and are exposed 
to violent crimes6, so that they experience relatively 
more trauma than nurses in wards. Given the point 
that the cognitive process of a person experiencing a 
traumatic event influences posttraumatic growth (Han, 
2016), it can be expected that there will be a difference 
in posttraumatic growth depending on the attributes of 
emotional labor experienced by nurses. 

In the previous studies related to the variables in this 
study, most of researches are looking for the influencing 
factors on customer orientation or relations between 
customer orientation and nursing productivity.4,17,18 As a 
result, it was difficult to find the influence of customer 
orientation on each nurse. And most studies on nurses’ 
emotional labor made use of the tool modified on the 
basis of the tool developed for service employees, and 
therefore there was a limitation in analyzing domestic 
nurses’ emotional labor9. It is difficult to find a research 
on nurses’ posttraumatic growth, and most studies 
were conducted with ordinary people who experienced 
trauma19. Most studies focused on structural analysis 
on the influence of cognitive coping and social support 
on posttraumatic growth on the basis of posttraumatic 
growth model20,21. 

The purpose of this study is to analyze the mediating 
effect of each attribute constituting emotional labor on 
the relation between two attributes with the use of the 
emotional labor tool developed for domestic nurses.

METHOD

Participants

A convenience sample of emergency center nurses 
was recruited from four tertiary hospitals in Korea. To 
determine the appropriate number of participants, we 
calculated the sample size using the G*Power 3.1.0 
program. A power analysis determined that a minimum 
131 participants were needed to obtain statistically 
significant results. 

After completing the questionnaire survey, five 
respondents were excluded due to incomplete data or 
lack of response. A total of 145 nurses received a self-
administered questionnaire. In total, 140 nurses returned 
the questionnaire. Data from five respondents were 
excluded from the analysis due to incomplete data or 
lack of response. Therefore, data of 135 nurses were 
included in the final analysis. 

Measurements

Customer orientation was measured using 12-items 
SOCO (Selling orientation, Customer orientation).1 The 
instrument was translated into Korean and modified for 
nurse.22 All items were measured using a 5-point Likert 
scale from 1 (never) to 5 (always), where higher scores 
indicated stronger customer orientation. Cronbach’s 
alpha coefficient was reported 0.861 and 0.9622. This 
study showed Cronbach’s α=0.89.  

Emotional labor was measured using 16-items 
emotional labor for nurses in Korea.8 This scale divides 
the nurses’ emotional labor from the efforts in emotional 
harmony and the control of emotional disharmony. The 
effort in emotional harmony consists of one factor, 
emotional modulation efforts in profession. The control 
of emotional disharmony consists of two factors, 
patient-focused emotional suppression and emotional 
pretense by norms. All items were measured using a 
5-point Likert scale. The scale has three factors: 7-item 
emotional modulation efforts in the profession, 5-item 
patient-focused emotional suppression, and 4-item 
emotional pretense by norms. Higher scores indicated 
stronger emotional labor. Hong reported Cronbach’s 
alpha coefficients for sub-factors of .80, .77, and .69, 
respectively.8 In this study, Cronbach’s alpha were 0.83, 
0.84, and 0.72 respectively. 

Posttraumatic growth was measured using 16 items 
Korean version of the posttraumatic growth inventory 
(K-PTGI). PTGI originally was developed by Tedeschi 
and Calhoun.8 The K-PTGI has been translated into 
Korean and modified and has been proven to be a valid 
and reliable tool within in the Korean population.23 The 
adapted K-PTGI has four factors: 6-item changes of self-
perception, 5-item the increase of interpersonal depth, 
3-item finding new possibilities, and 2-item the increase 
of spiritual interest. Item responses ranged from 0 (no 
change) to 5 (high degree of change). Higher scores 
indicate greater levels of growth. Cronbach’s alpha 
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coefficient was measured 0.94.23 In the current study, the 
internal reliability coefficient was 0.91. 

Ethical consideration

This study was approved by the Institutional Review 
Board of D university (CUIRB-2017-0022). 

DATA ANALYSIS

The analyses were performed using IBM SPSS 
Statistics 19.0. Descriptive statistics, correlation analysis 
and hierarchical regression analysis were used. To test 
mediation effect of emotional labor, the guidelines 
provided by Baron and Kenny (1986) were followed. To 
estimate the mediation effect, Sobel test was used. 

RESULTS

Table 1 shows the general characteristics and table 2 
shows the score of variables. 

Posttraumatic growth was positively correlated 
with customer orientation (r=.51, p<.001), emotional 
modulation efforts in profession (r=.55, p<.001), patient-
focused emotional suppression (r=.17, p=.047), and 
emotional pretense by norms (r=.27, p=.002). Customer 
orientation was positively correlated with emotional 
modulation efforts in profession (r=.66, p<.001). 

Table1. Differences in PTG according to General 
Characteristics (N=136) 

Characteristics Categories n(%) or M±SD

Age (years) 29.24±5.34

≤25 40(29.4)

26-30 50(36.8)

31-35 31(22.8)

≥36 15(11.0)

Gender Female 124(91.2)

Male 12(8.8)

Marital status Married 33(24.3)

Single 103(75.7)

Education level Diploma 27(19.9)

Bachelor 99(72.8)

Master 10(7.4)
Work experience 
(years) 

Average 6.12±5.09

≤1 15(11.0)

1-≤3 29(21.3)

3-≤6 39(28.7)

>6 53(39.0)

Emergency work expe-
rience (years)

Average 3.86±3.21

≤1 27(19.9)

1-≤3 40(29.4)

3-≤6 47(34.6)

>6 22(16.2)

Table 2. Descriptive Statistics of Variables 
(N=136)

Variables Item Item M ± SD Range

Customer orientation 12 3.58 ± 0.44 1-5

Emotional labor 16 3.27 ± 0.40 1-5

Emotional modulation 
efforts in profession 7 3.41 ± 0.49 1-5

Patient-focused 
emotional suppression 5 3.21 ± 0.70 1-5

Emotional pretense by 
norms 4 3.10 ± 0.52 1-5

Posttraumatic growth 16 2.57 ± 0.65 0-5

Relating others 5 2.75 ± 0.76 0-5

Changed perception of 
self 6 2.75 ± 0.71 0-5

New possibilities 3 2.80 ± 0.87 0-5

Spiritual change 2 1.28 ± 1.29 0-5

In this study, all of the basic assumptions of 
regression sere met. In the first step, customer orientation 
(independent variable) predicted the posttraumatic 
growth (dependent variable) (β=.51, p<.001). In the 
second step, customer orientation significantly predicted 
emotional modulation efforts in profession (mediator) 
(β=.66, p<.001). Patient-focused emotional suppression 
(β=.06, p=.595) and emotional pretense by norms were 
not predictors of poattraumatic growth (β=.04, p=.200). 
In the third step, when both customer orientation and 

Cont... Table 1
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emotional modulation efforts in profession entered, 
emotional modulation efforts in profession significantly 
predicted posttraumatic growth (β=.37, p=<.001). In 
the final step, when emotional modulation efforts in 
profession entered into the equation between customer 
orientation and posttraumatic growth, the β weigh for 
customer orientation was reduced (β=.26, p<.001) . The 

results indicated that emotional modulation efforts in 
profession partially mediated the effects of customer 
orientation on posttraumatic growth. A sobel test also 
verified that the mediating effect of emotional modulation 
efforts in profession was significant (Z=6.29, p<.001). 

Table 3. Correlations among Variables (N=136)

CO EMEP PFES EPN

r (p) r (p) r (p) r (p)

Emotional modulation efforts in profession .66(<.001) 1

Patient-focused emotional suppression .05(.595) .18(.034) 1

Emotional pretense by norms .11(.200) .27(.002) .27(.002) 1

Posttraumatic growth .51(<.001) .55(<.001) .17(.047) .27(.002)

CO=Customer orientation; EMEP=Emotional modulation efforts in profession; PFES=Patient-focused emotional 
suppression; EPN=Emotional pretense by norms

Table 4. Mediating Effect of Emotional Labor between Customer Orientation and Posttraumatic Growth 
(N=136)

Equations B β t p Adj. R2 F p

1. CO→ PG .99 .51 6.81 <.001 .26 46.34 <.001

2. CO→ Emotional labor

CO→ EMEP .44 .66 10.05 <.001 .43 100.98 <.001

CO→ PFES .03 .06 0.53 .595 .01 0.28 .595

CO→ EPN .05 .04 1.29 .200 .01 1.66 .200

3. CO, EMEP→ PG .33 33.65 <.001

CO→ PG .52 .26 2.81 .006

EMEP→ PG 1.10 .37 3.98 <.001

Sobel test: Z=6.29, p<.001

DISCUSSION

The posttraumatic growth of the subjects in this 
study scored 2.59 points, lower than the points (2.62) of 
Chinese nursing university students24, the points (3.05) 
of psychiatric nurses overseas, and the points (3.31) 
of local nurses25. According to the research on mental 
health social workers’ posttraumatic growth, as they 
experience more trauma in work, their posttraumatic 
growth is more impeded.26 Accordingly it is possible to 
infer that such a difference was made by the fact that 
trauma experiences of nurses in emergency departments 
were more than those of the subjects in previous studies. 
Nevertheless, in this study, there was no difference in 

posttraumatic growth depending on clinical career and 
nursing career in emergency departments. In the research 
on nurses in emergency departments, nursing career in 
emergency departments was not related to posttraumatic 
growth, and nurses with more than 11 years of clinical 
career had high posttraumatic growth.20 The result of 
this study, posttraumatic growth of nurses in emergency 
departments was not different depending on their nursing 
career in emergency departments. 

Given the definition of posttraumatic growth 
which is a qualitative change beyond a previous level 
of adaptation in an extremely stress situation, 16 it is 
too bad to see the low posttraumatic growth of nurses 
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in emergency departments. Such nurses need to see 
patients with traffic accidents, falling accidents, and 
suicidal attempts as they are, and experience many 
conflicts with medical staff in the process of saving their 
life.6 Therefore, it is necessary to make an active effort 
to find a plan for changing their experience in a desirable 
direction beyond their stress disorder. 

In this study, customer orientation influenced only 
emotional modulation efforts in profession. This result 
shows that nurses’ effort to assess patients’ requests and 
provide proper nursing leads to the positive direction 
of emphasizing patients with professional attitudes as 
nurse and expressing their emotions properly depending 
on situations, rather than the direction of suppressing 
or pretending emotions. Previous studies reported that 
customer orientation was related to the achievement 
of hospital goal, a qualitative improvement in nursing 
service, and work performance.4,18 As patients and their 
caregivers demand better medical service, the importance 
of customer orientation is emphasized in a clinical 
setting.3 However, since customer orientation increases 
nurses’ job stress4 and lowers their job engagement, 22 it 
is hard to emphasize customer orientation of individual 
nurses. Given the point that customer orientation 
positively influences deep acting effective at alleviating 
burnout27, this study result is meaningful in the aspect of 
nursing organization operation. 

Customer orientation was an influential factor on 
posttraumatic growth, and emotional modulation efforts 
in profession had the partial mediating effect on the 
relation between two variables. It means that in the same 
level of customer orientation, posttraumatic growth 
can be different depending on emotional modulation 
efforts in profession. According to the research on 
school nutritionists, as they accepted and reacted others’ 
emotions in the cognitive analysis process, their deep 
acting was able to improve28. Therefore, it is necessary 
to find relations between nurses’ empathy, emotional 
modulation efforts in profession, and posttraumatic 
growth, and to analyze the effect of an empathy 
improvement program. 

This study is meaningful in the aspect that it found 
relations between customer orientation and posttraumatic 
growth and analyzed the role of emotional modulation 
efforts in profession among the attributes of emotional 
labor in relations between customer orientation and 
posttraumatic growth, which has not been studied in 

previous studies. 
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ABSTRACT

Background: OHS is a condition that must be realized in the workplace with all efforts based on science 
and deep thinking to protect the workforce, people, work and culture through the application of accident 
prevention technology that is done consistently in accordance with applicable laws and standards. The 
purpose of this study was to determined the appropriate control of hazardous chemicals as an effort to fulfill 
the criteria in the OHS management system in the welding workshop at PT. X Surabaya, Indonesia.

Method: The research method was cross sectional study. Primary data obtained from the observation with 
the review of compliance criteria in OHSMS and direct interviews to HSE officer. Secondary data was 
obtained from corporate documents, including company policies, commitments and Standard Operating 
Procedures. Data analysis was completed with presentation in the form of tables and explanations.

Result: The results showed that on the principle of monitoring and performance evaluation there are 3rd 
element with 46 criteria are fulfilled and 1 criterion was not fulfilled the category of minor findings, namely 
criteria 9.3.5, and the calculation of achievement level was 97,87%.

Conclusion: The conclusion of this study was that the control of hazardous chemicals in the company still 
not fulfilled the criteria in OHS management system, while the appraisal rate was in satisfactory category.

Keywords: Hazardous Chemical, OHS Management System, OHS Performance, Risk Management.

INTRODUCTION

The rapid advancement of technology boosts every 
sector of the industries to use the modern technology in 
doing any of their job. The competition of the industry 
that becomes more competitive demands every company 
to optimize the whole resource they have, some of them 
are financial, physical, human, and technology. Human 
as the resource becomes one of the keys from the 
success of a development. One of the way to boost the 
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quality of the human resources is by guaranteeing the 
Occupational Health and Safety (OHS) of every worker, 
whether for the worker with the lowest risk of work up 
to those who needs a lot of concentration and great deal 
of physical power. 

The data of International Labor Organization (ILO) 
mentioned that at 2010 is noted that in each year, more 
than 2 million people died for the work accident and 
disease caused by the workplace, and it happened that 
about 270 million of work accident per year in the 
world[6]. In Indonesia, the number of work accident 
indicates a worrying outcome. This thing is based on the 
result of research of ILO that Indonesia get the 52nd spot 
from 53rd in how lacking the management of OHS. The 
cost that will be spent by the company will be massive, 
if there is any accident in workplace. 
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The theory of Domino according to H.W. Heinrich 
that the cause of work accident, 88% of it is due to unsafe 
action, 10% of it is because of unsafe condition and 2% 
of it is unavoidable occurrence [2]. One of the attempt 
to reduce the unsafe action and the unsafe condition is 
by doing the risk management. The risk management of 
OHS related to the danger and the risk that exist in the 
workplace that can cause loss by the company. If this 
thing happened beyond control, then it can threaten the 
continuity of the business or the development process [6].

OHS stands for Occupational Health and Safety, 
abbreviated as OHS. OHS is a condition that must 
be realized in the workplace with all efforts based on 
science and deep thinking to protect the workforce, 
people, work and culture through the application of 
accident prevention technology that is done consistently 
in accordance with applicable laws and standards. Safety 
is the safety associated with machinery, tools, materials 
and processing, platform and environment [8]. 

The Law Number 1 of 1970 about The Work Safety 
mentioned that every worker has the rights on protection 
upon the safety in doing the work for the prosperity and 
increasing production, as well as the national productivity 
[9]. Based on that, then the company must guarantee the 
safety and health of the workers when working and 
when is located in the workplace. While, the Article 
Number 87 of Law Number 13 year 2003 about The 
Employment mentioned that every company must apply 
the occupational health and safety management system 
(OHSMS) that is integrated with the management system 
of the company [10].

OHS management system guided by the applicable 
regulation in Indonesia. Based on Article Number 5 
Government Regulation or Peraturan Pemerintah (PP) 
of Republic Indonesia Number 50 of 2012 about the 
Application of OHSMS mentioned that every company 
must apply the OHS management system in its company 
[5]. The application of OHSMS in companies has the 
aim to increase the effectiveness of the protection of 
OHS, as well as the comfort and efficient in pushing the 
productivity. The number of work accident happened is 
big enough on the company that can not apply the OHS 
management system, while the company that has already 
apply the OHSMS is proven to experience a reduction in 
the number of work accident.

The result of risk scoring in working process in PT. 
X Surabaya, Indonesia, that generally the danger is in 

the category of risk in the level of II, III, and IV. For 
example, the working in height, operational of forklift, 
install/dismantling scaffolding, cutting, welding, and 
grinding. On the process of welding, there is the use of 
chemical that is acethylene and lubricant oil. 

PT. X has applied OHS management system 
integrated with the management system of this company. 
The application of OHS management system was done 
in every process of the work, while monitored by the 
division named OHS and environment (OHS&E). HSE 
of PT. X has socialized the programs of OHS&E to all 
of the workers. There was the HSE plan that functions 
to increase work and the commitment of application 
management system in the company, as well as there is 
the practice of internal audit from that division, as well 
as the external audit. Therefore, the further research was 
needed about the control of hazardous chemicals as the 
attempt to fulfill the criteria based on the Government 
Regulation of Republic Indonesia Number 50 of 2012 
[5]. While the purpose from the practice of this research 
is to find out the correct control of hazardous chemicals 
as the attempt to fulfill the criteria in OHSMS.

MATERIAL AND METHOD

The location for this research was in the workshop 
of the welding of PT. X Surabaya, Indonesia. The time of 
this research was on February until March of 2017. The 
method used the descriptive study. This was intended 
because the result will give the clear and correct picture 
about the control of the hazardous chemicals as the 
attempt of fulfilling the criteria of OHS management 
system based on the Government Regulation of Republic 
Indonesia Number 50 of 2012 [5].

The primary data in this research was gained from 
the result of the observation and interview directly. The 
data obtained by doing some review on the practice 
of monitoring and evaluation of the work of OHS in 
company and based on the document related that occur 
in the workshop of welding of PT. X, as well as adjusted 
with the condition on site or in workplace. Observation 
done by using the checklist sheets of criteria upon the 
application of OHSMS based on Government Regulation 
of Republic Indonesia Number 50 of 2012 [5]. The direct 
interview done by using the instrument in the form of 
structured guideline of interview that composed based 
on the Attachment II of this Government Regulation that 
was to the HSE officer. The secondary data obtained 
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from the archive documented by this company, such 
as the organization structure, company policy and 
commitment of the leader, Standard Operating Procedure 
(SOP), company management system, and the related 
documents.

FINDINGS/RESULTS

The elements found in the principles of monitoring 
and evaluation of work of OHS were the monitoring 

standard; reporting and repairing of lacks; material 
processing and its mobility; the data collection and 
usage; as well as the checking or audit of the OHS 
management system. The fulfilling criteria that occurs 
inside each of the elements on the practice of monitoring 
and evaluation for the work of OHS at PT. X Surabaya, 
Indonesia, presented in Table 1 below.

Table 1. Result of Fulfillment of Criteria in the Practice of Monitoring and Evaluation for the Work of 
OHS in PT. X Surabaya, Indonesia, 2017

No. Element Sub-Element

Criteria

Fulfilled Not Fulfilled 
(Minor)

Monitoring Standards 

7.1  Checking for danger 7 criteria -

7.2  Monitoring/measuring the workplace 3 criteria -

7.3  Tools Checking/Inspection,
       measuring and testing

2 criteria -

7.4  Monitoring upon the health of
       Employee

5 criteria -

Reporting and 
repairing for the lacks

8.1  Reporting of danger 1 criteria -

8.2  Reporting of accident 1 criteria -

8.3  Checking and study of accident 6 criteria -

8.4  Handling of problem 1 criteria -

Material management 
and displacement

9.1  Handling manually and mechanically 4 criteria -

9.2  Transporting system, storage and  disposal 3 criteria -

9.3  Controlling upon the hazardous chemicals 4 criteria 1 criteria

Data collection and 
usage

10.1 Note of OHS 4 criteria -

10.2 Data and Report of OHS 2 criteria -

Checking of SMK3 11.1 Internal audit 3 criteria

 Total 46 criteria 1 criteria

Based on Table 1 above, it can be found out that 
from 47 criteria of scoring in practice of monitoring 
and evaluating the work of OHS PT. X has fulfilled 46 
criteria and 1 criteria has not fulfilled with the minor 
category, that was in the criteria number 9.3.5. The data 
of the result upon the study indicated that from the five 
elements in the principles of monitoring and evaluating 
the work of OHS, there were 46 criteria that is fulfilled 

and 1 criteria that was not fulfilled (minor category). 
Then the calculation upon the level of achievement for 
the practice of monitoring and the evaluating the work of 
OHS at PT. X was as follows: 
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Based on the calculation above, then the score 
achieved in the practice of monitoring and evaluating 
the work of OHS is 97,87%. Therefore, PT. X was in 
the classification of “Satisfactory” in term applying the 
criteria.

DISCUSSION

The monitoring and the evaluating the works of 
OHS is the requirement in applying the OHSMS that can 
be used to ensure the practice of OHS in the company 
works properly and according to the planning. Ramli 
argued that the principle of monitoring and evaluation 
of OHS can be used to find out if there is any unwanted 
violation so that later can be repaired immediately [6]. In 
the principle of monitoring and evaluating the work of 
OHS, there are 5 elements with 14 sub-elements, and the 
total criteria are 47 points. 

PT. X has the total employees of more than 200 
persons and there are some jobs with relatively high risk 
of practice so that the scoring upon the practice OHSMS 
is needed by scoring the monitoring and the evaluation of 
the work of OHS in every activity and working program 
that is used. Based on the result of interview with the 
HSE officer, it was found out that the HSE has done the 
monitoring upon the practice of all program of OHS&E 
regularly in every month. 

Bird and Germain in the theory of Loss Caution 
Model focuses on the importance of the role of to 
prevent and controlling the accidents, that possibly seen 
as uncontrollable in a complex situation by using the 
advancing technology [1]. This theory is more prioritizing 
the direct relationship between the management with the 
cause and effect from the accident and the multilinear 
interaction from the order of factors of cause and effect. 
This theory also explained that the failure in control also 
influences the occurrence of work accident, including 
inside is the lack of strength upon the policy and 
standard of working program. If the policy, rules, and 
standard do not working well, then unsafe action and 
unsafe condition might still happen frequently.

The identification of unsafe action and unsafe 
condition was done through the Hazard Observation 
(HO), safety patrol, and inspection. The checking 
or inspection upon the working place and the way 
employees work was done by the competent safety officer 
that was properly assigned to and was able to identify 
danger. This action was done regularly at least monthly. 

There was a schedule and procedure of operation for 
the inspection, including the 5R, HO, and JHA. PT. X 
has kept records of expiration and safe placement as a 
requirement in the fulfillment of OHSMS on criteria 
about the control of damaged or expired materials 
Besides, there also the document of Material Safety Data 
Sheets that discuss about the safety of materials and how 
to handle it according to the rules of the constitution, as 
well as supplemented with clearly tagged label on the 
hazardous chemicals. 

The criteria 9.3.5 in the fulfilling of implementation 
of SMK3 based on the Government Regulation of 
Republic Indonesia Number 50 of 2012 [5] that is included 
in the element of material processing and its mobility, 
stated that the handle of hazardous chemicals is done 
by the competent and authorized officer. The handling 
of the hazardous chemicals in PT. X has done by the 
competent officer who is a graduate from the chemistry 
study program. However, this officer has not yet acquire 
the license or the certificate of expertise for example the 
certificate of expert chemist so that in this case was a 
minor category finding in that certain criteria.

The scoring category for the fulfillment of the 
implementation of SMK3 based on the Government 
Regulation of Republic Indonesia Number 50 of 2012 [5]. 
In which the level of achievement of 0-59% is classified 
in the achievement of “Lacking”, the score of 60-84% 
is classified as “Good”, and the score of 85-100% is 
classified as “Satisfactory”. 

Based on the result of the study, it can be concluded 
that the score of OHS implementation is 97.87%, it 
means that the PT. X has implement SMK3 in the level of 
“Satisfactory”. One of the goal of implementing OHSMS 
based on the Government Regulation of Republic 
Indonesia Number 50 of 2012 is to prevent and reduce 
the number of work accident as well as the sickness 
due to the work [5]. The consistent implementation of 
SMK3 can be useful as the protection for the workers. 
PT. X has applied management system of occupational 
safety and health to achieve zero accident. However, it is 
undeniable that there are still some danger potential and 
risks in each processes of work or production.

CONCLUSION

Based on the result of the study, then the following 
conclusions can be drawn:
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The minor finding in the scoring of the practice of 
monitoring and evaluating the work of OHS is in the 
criteria 9.3.5, that is the welding workshop of PT. X has 
acquired the procedure of storage, handling, and the 
mobility of hazardous chemical, as well the marking 
system or the tag labelling done by the authorized 
officers that is competent with the chemistry educational 
background, yet the officer has not acquired any special 
certificate (expert of OHS in chemistry).

Based of the calculation upon the level of achievement 
of the practice of monitoring and evaluating the work of 
OHS that PT. X was in the category of “Satisfactory”.

RECOMENDATION

Assign or point one or more officers in handling the 
hazardous chemicals and giving the training upon the 
danger and the way to handle or control that, as well 
as planning the certification program for the specific 
skill that is suitable that is the OHS experts in chemistry 
and the OHS of chemistry officers based on the Decree 
of the Minister of Employment of Republic Indonesia 
Number Kep.187/MEN.1999 [4] about the control of 
hazardous chemicals in workplace. This is related to the 
use of acethylene in the welding working process and 
the lubricant oil used in the workshop.
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ABSTRACT

Background:  Children  Daycare Centers  are  alternatives for parents to entrust their children. However, 
children at the golden  age of must be fulfilled their nutritional intake as   experiencing  lack of food  at 
that  time will have a serious impact.  This way, efforts should be made to ensure that Children Daycare 
Centers  or in Indonesia  is known as Tempat Penitipan Anak (TPA),  are able to provide the best services 
to children, both in terms of care and provision of food intake. The research aims at  providing intervention 
needed to change the situation in the site  so that the implementation of meals  served have a good impact 
on the children. 

Method: This is a pre experimental one group pretest posttest observing  children aged 4-6 years. 
Interventions provided in the form of balanced nutrition food 1 menu cycle for 30 days in accordance with 
the nutritional adequacy of lunch and snacks. The analysis used was the T- test.

Results: There was a relationship between energy intake and children’s nutritional status (P -value 0.024), 
there was a difference in nutritional status between before and after the intervention (P -value 0.004) .

Conclusion: Childcare places need to apply balanced nutritional food in an effort to maintain and improve 
the nutritional status of children. The application of a suitable diet is very necessary so that food intake in 
children becomes optimal. Modification of types of food that can be adjusted to the child’s desires  based on 
the nutrition adequacy rate for children.
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Corresponding author: 
Dhini 
Department of Nutrition, Poltekkes Palangkaraya, 
Indonesia, Email: andendhini@yahoo.com

INTRODUCTION

Children daycare, known in Indonesia  as  Tempat  
Penitipan Anak (TPA), is an alternative  for parents 
to entrust their children for family replacement for a 
certain period of time for children  during  parents work  
as well as the implementation of educational programs 
(including care) against children from birth to 6 years 
of age (1). Children aged 0-6 years are in  the golden   
and critical period.  Toddler raised by parents with 
care for other than parents showed  differences in the 

development where the  children  cared for by parents 
become  better than children being  cared by  others than 
parents (2). Therefore parenting  and organizing meals 
in children daycare  are  one of the factors in   child 
development.

For every food administration, both performed  non-
commercially and commercially  such as in the daycares,  
completeness and the adequacy of nutrients in the food 
served must be in accordance with the   guidelines in 
the preparation of the food menu being served. In fact, 
in the city of Palangkaraya, the results of  research  (3) 

on food remaining analysis using the Comstock method 
indicated  that the energy served  on the first, third and 
sixth day  are  meeting the standard  (≥80%) while the 
second day, fourth and fifth is not appropriate  (<80%). 
Proteins served  on the first, second, third, fifth and 
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sixth days  are fitted  (80%) while the fourth day is not 
suitable (<80%). For leftover food remnant  based on 
6 days of lunch served   on the second day is that   the 
remaining food  staple  is 48.86%, vegetable side dish  is 
48.86%, vegetable is  56.82%, fruit is  31.82% and on 
the  sixth day, the  animal side dish is  51.04 %. Thus,  it 
is  concluded that the energy and protein served  do not 
meet the standards. These results also blatantly indicated 
that that the availability and  the intake of children 
nutrition  in the daycare  is less than the nutritional 
adequacy rate . Based on the aforementioned matters, 
the authors are interested in conducting a research on 
the intervention of a balanced nutrition menu in the 
daycares located  in  Palangkaraya, the capital of central 
Kalimantan Province, Indonesia.

METHODOLOGY

This research uses quantitative methodology with 
design pre-experiment one group pretest posttest, held 
in September 2017 in Darussalam Child Daycare Center  
Palangkaraya , Indonesia.  Interventions are given in 
the form of a balanced nutritional food cycle which is 
calculated using the nutrition adequacy rate  based on 
age. Balanced nutrition food is given at lunch 30 times in 
30 days.   The average adequacy of nutritional substances  
for children  lunch each  cycle consists of energy  = 358.29 
Kcal and protein of 12.18 gr. The nutritional content is 
made in a portion of food consisting of lunch and dessert 
snacks. Every 1 week children are given six times lunch 
on Monday to Saturday, with different menus every day. 
The intervention of the effectiveness of the provision of 
a balanced nutrition diet is measured by assessing the 
child’s weight between before and after the intervention. 
In addition, the child’s intake of balanced nutrition is 

also measured in the form of percentage of intake.

The sample size  to be analyzed is 18 samples. 
Univariate analysis is used to analyze data by describing 
the results of research on each variable studied. 
Percentage value is used to display data on children’s food 
intake as well as the mean, standard deviation, confident 
interval and minimum-maximum for numerical data on 
children’s weight. Bivariate analysis is used to analyze 
the relationship between two variables. Statistical test 
of paired t-test analyzed the difference in average body 
weight between before and after the intervention  as 
well as the difference in average body weight between 
adequate intake and poor intake based on nutrients, the 
degree of significance using α (alpha) = 0.05.

RESULTS  

Food nutrition in children is  converted into a 
percentage of intake by comparing nutrient intake  with 
standard intake for the children generating the  results 
of 72.2%  of energy intake which is ≥ 75%, and 44.4% 
protein intake which is also  ≥75%. 

Table 1 shows that children with ≥ 75% energy 
intake have an average of Z-Score 0.207, while energy 
intake < 75% has Z-Score -1.09. Both of these Z-Score 
values   in anthropometric standards assess the nutritional 
status of children is still in the range of good nutrition. 
There is a significant difference in the mean score of 
Z-Score between energy intake ≥ 75% and energy intake 
< 75%. Table  1 also  shows that children with a protein 
intake of ≥ 75% had an average of Z -Score 0.126, 
while protein intake < 75% had an average of Z-Score 
-0.38. There was no significant difference in the average 
Z-score value between protein intake ≥ 75% and protein 
intake < 75%. 

Table 1. Average Difference Analysis on Nutritional Status of Children 

Variable Intake 
Mean 
Weight /
Age

SD
Levene 
Test 

Difference P Value

Z-Score 
(Weight / 
Age)

≥75%  Energy Intake
 (n =  13) 13 0.69

0.121
1.305 0.024

Energy intake < 75% 
 (n = 5) -1.09 1.57

Z-Score 
(Weight / 
Age)

 Protein intake ≥75%  
(n = 8) 0.126 0.37

0.005
0.507 0,507

Protein Intake <75% 
 (n = 10) -0.38 1.48
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Table 2. Analysis of Differences in Body Mass Index (BMI)   of Children Before and After Intervention

Age 
Variable Description

Mean
Min - Max

Score 
Correlation 
Value (R)

Difference 
P- Value

4-6 years

BMI
Z Score 
(Body 
weight / 
Age)

Before 
- 0.43 -2.72 - 1.39

0.951 0.280 0.004
 
After -0.15 -2.5 - 1.58

The average Z score before intervention was 
- 0.43 while after the intervention the average Z 
score is -0.15. The difference in knowledge scores 
after treatment is t an increase of 0.28. Statistically 
there are differences in the average Z score before 
treatment and after treatment with p -value =  0.004. 
The correlation value (r) square produced 95.1. This 
shows that the provision of balanced nutritional 
food and eating regulations play a role of 95.1% in 
improving the nutritional status of children in child 
daycare while the rest is caused by other factors.

DISCUSSIONS

Organizing meals is a series of activities ranging 
from menu planning to distribution of food to consumers, 
including recording, reporting and evaluation activities 
aimed at achieving optimal health status through proper 
feeding. Based on its function, organizing meals can 
be divided into two, namely commercial and non-
commercial. The organization of meals at Darussalam 
Child Daycare  is a non-commercial operation, namely 
the provision of food that is not profitable. Looking at the 
conditions as in the results of the study, it is concluded  
that the food administration program still does not 
follow the standard pattern of service management and 
technical instructions. This is stated in the results of the 
study that food management depends on the available 
funds and menu planning and there are no standard 
portions or prescription standards.

Results showed that children’s energy intake was 
mostly > 75%. Children’s energy intake is derived from 
modification of food that has been provided for 30 
times, namely in the form of food types  which has been 
processed in such a way as to increase children’s interest 
in consuming it. The results also showed that there were 
differences in the average nutritional status between 
energy intake ≥75% and <75%. There was a significant 
relationship between energy intake and nutritional status  
in children.

Food substances needed by the human body include 
carbohydrates, proteins, fats, vitamins, minerals and 
water. Food consumed by children is metabolized by the 
body so that it becomes energy and is useful for child 
growth and development. Energy in the human body 
arises due to the burning of carbohydrates, proteins and 
fats. Thus, in order to fulfill their energy needs, it is 
necessary to consume enough food substances into the 
body. Childhood age 4-6 years is a time when children 
are very active in carrying out various activities together 
with their peers (4). When a child has more energy than 
is consumed, it can cause weight loss. If the child has 
a lack of energy, it will have an impact on physical 
growth, mental and endurance (5). This research is in line 
with the previous  research results  showing that 91.7% 
of adequate energy consumption has nutritional status 
will not  experience underweight (6). Another  research  
also shows that there is a significant relationship 
between energy intake and nutritional status of children  
(7). Further, children with less chance of energy intake 
is  2.43 times to experience less nutrition compared to 
children with adequate energy intake (8). From the results 
of the study it is  concluded that adequate energy intake 
affects the nutritional status of toddlers  better.

Results showed that there was no difference in the 
average nutritional status between children with protein 
intake ≥ 75% and <75%. Children with an intake of ≥ 
75% are 8 people and <75% are 10 people, if it is nearly 
equal it is 1: 1.25. The results of this study are in line 
with the results which showed no relationship between 
protein intake and nutritional status  (9). Also another  
study showed no relationship between protein intake and 
nutritional status  (10) and  no correlation between protein 
intake and nutritional status  (11).

In fact, proteins chemically have atoms that are 
the same as fat and carbohydrates, only the difference 
is the element of nitrogen. One of the important food 
substances for the body is protein. Protein is a part of 
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living cells and is the largest part after water. Enzymes, 
hormones, nutrient transporters and blood are proteins. 
The main function of protein is to build and maintain 
body tissues. Protein is also the same source of energy as 
carbohydrates. If the body is in a state of lack of energy 
zumber such as carbohydrates and fats, the body will use 
protein to form energy and exclude its main function as 
a building agent. In children this condition can have an 
impact on growth disorders. Consumption of adequate 
protein intake will have an impact on good growth the 
body’s immune system increases, creativity increases 
and has a strong mentality (12)  supporting  previous  
research that children with good food intake, as many 
as 75% were in the category of good nutrition as well 
(13)  and  children with less protein intake  is 2.63 times  
risk of experiencing poor nutritional status compared to 
children with adequate protein intake  (14). 

Protein intake in the child daycare is a protein intake 
as long as the children   receives a balanced nutrition 
food modification intervention. Protein intake in the 
landfill during part of the study was good enough > 
75% . The protein is derived from animal protein so 
that it can provide a fairly good intake. The absence of 
a relationship between protein and children’s nutritional 
status was due to the average nutritional status of children 
at both < 75% and > 75% intake. In this study, food 
directly affects the nutritional status of children. This is 
because the researchers have since sampled the samples 
by selecting research locations in child care centers so 
that other confounding variables can be minimized. 
Balanced nutrition foods that have been modified have 
an effect on the nutritional status of children, indicated 
by the difference in Z score value of 0.280. Nutritional 
status is a balance between food intake and body needs 
(output). Children with inadequate food intake both in 
terms of the amount of intake and in terms of nutritional 
value will weaken their endurance and easily suffer from 
pain. If a child experiences a weak immune system, it 
will certainly affect the child’s nutritional status (15). 

Previous  research also  showed that feeding patterns 
affect the nutritional status of children. The feeding 
pattern in question is from the type of food, amount 
of food (nutritional adequacy) and meal schedule (16). 
Children with the right diet were 122 children (89.7%) 
had nutritional status in the normal category . Food 
consumption affects a person’s nutritional status. Good 
nutritional status or optimal nutritional status occurs 
when the body produces enough nutrients that are 

used efficiently so as to enable physical growth, brain 
development, work ability and general health at the 
highest level possible.

CONCLUSION

Child Care Centers in Central Kalimantan Indonesia  
does not   apply a  balanced nutritional food in an effort to 
maintain and improve the nutritional status of children. 
This may  due to lack  of the knowledge  and feeding 
toddler  may be considered  as   a social  activity  only.  
The Daycare  unit  should apply a suitable diet is needed 
so that food intake for children is optimal by  modifying   
types of food that can be adjusted to the child’s desires, 
still based on the nutrition adequacy rate in children.
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ABSTRACT 

Background: Maternal Mortality Rate is still dominated by causes such uterine contractions, 
prolonged labor. Cesarean section and labor induction are still an effort to prevent these complications. 
Meanwhile, these solutions have complications such as infection risk, hypertonic contraction, fetal 
trauma, etc. In this study, acupressure technique is one of the answers to increase uterine contractions 
so that cesarean section and labor induction can be avoided. Acupressure is a non-pharmacological, non-
invasive uterine stimulation technique, which is simple, safe, effective, and without serious side effects. 
This study aims to analyze the increase of uterine contractions in the first stage of normal labor with 
acupressure treatment

Method: This study is a randomized controlled trial on 39 primiparous mothers during the active phase of 
the first stage of normal labor were equally assigned to two intervention groups [acupressure on LI 4 (n = 
13) or SP 6 (n = 13)] and a control group (n = 13). The intervention group received routine labor care and 
acupressure in LI 4 or SP 6 point bilaterally for 20 minutes; control group just received routine labor care. 

Results :  There were significant differences between the three study groups at the frequency (p = 0.000), 
duration (p = 0.000) and interval of the uterine contraction (p = 0.000). After post hoc test, the mean of 
frequency, duration, and interval uterine contraction most significant increased between SP 6 and control 
group (p = 0.000).

Conclusion: Acupressure on LI 4 and SP 6 point are effective in increasing uterine contraction compared 
with the control group with the most significant result in acupressure at SP 6 point.

Keywords- Acupressure, first stage of labor, uterine contraction 

INTRODUCTION

Maternal Mortality Rate is still dominated by 
causes such uterine contractions, prolonged labor. 
Cesarean section and labor induction are still an effort 
to prevent these complications (1) but these solutions 
produce complications such as infection risk, hypertonic 
contraction, fetal trauma, etc (2)  . Acupressure technique 
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is one of the answers to increase uterine contractions so 
that cesarean section and labor induction can be avoided. 

Acupressure is a non-invasive, non-pharmacological, 
simple, safe, effective without dangerous side effect 
method which is used to augment labor, provide labor 
pain relieve, and shorten the first stage of labor duration  

(3)  . Many studies have proven that acupressure can 
increase uterine contractions. From 7 reviews on the 
effects of acupressure on the length of labor, 5 studies 
showed the results of the period of the first stage of labor 
were shorter acupressure compared to those not given 
acupressure. A variety of acupoints are useful to increase 
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uterine contraction and shorten the first stage of labor 
duration, are LI 4 and SP 6 points  (4)

. 

Research on acupressure for the advancement of 
childbirth has been widely studied, but until now the 
results of the study have not calculated and recorded 
the frequency, duration, and interval in detail through 
the detailed recording is essential to assess the progress 
of labor.  Further, most of the research results are only 
focussed on the duration of labor and the frequency 
of uterine contractions just. In this study, uterine 
contractions were calculated and recorded in detail and 
analyzed for the increase between the point acupressure 
intervention group LI 4, SP 6 point, and the control 
group. 

METHOD

Setting and Participants

This randomized controlled trial posttest only design 
was carried out on primiparous women in 11 community 
health center at Semarang, Central Java, Indonesia from 
22 May to 22 July 2018. The inclusion criteria were : 
primiparous women in normal labor, age range of 20 – 
35 years, term pregnancy (37 - 42 weeks of gestation), 
fetal vertex presentation, and being inactive phase of 
first-stage labor with cervical dilatation of ≥4 cm and 
presence of at least three uterine contractures within 10 
min, mother and fetal were health (not suffering from 
diseases that cause labor complications), singleton 
pregnancy, Body Mass Index (BMI) 18.5 -25.0, mother 
eats before delivery. The exclusion criterion was: mother 
get labor augmentation using uterotonics, having coitus 
in the last 24 hours, there are wounds on the SP-6 
and LI-4 acupressure points, delivery time > 24 hours 
or prolonged labor, patients fall on early membranes 
rupture. 

Randomization and intervention

The first step of the trial is randomized of 11 
community health center in Semarang (cluster sampling) 
to assign the locations into three groups. The primiparous 
women who were admitted for regular delivery to the 
community health centers and met the inclusion criteria 
were selected and then were assigned to three groups 
based on cluster sampling of 11 community health 
center in Semarang. Three groups included: a group that 
received acupressure on LI4 point, a group that received 
acupressure on SP 6 points, and the control group. 

Before beginning the intervention, cervical dilatation 
and uterus contractions were checked. Acupressure was 
applied bilaterally during the contraction on Hugo point 
(LI4), which is located on the medial midpoint of the 
first metacarpal within the skin of the thumb and the 
index finger or on San Yin Jiao Point (SP 6) which is 
located on the three cun above the medial malleolus. 

The respondents of LI 4 group were asked to lie 
down in supination position, and the researcher sat in 
beside them. The researcher applied pressure to the LI 4 
point of both hands by her both thumbs. To prevent any 
discomfort, the pressure was applied with Pu technique 
which is pressing the spot gently. At the beginning it 
must be done lightly then gradually the strength of the 
emphasis is added until it feels a light sensation but does 
not hurt. The focus with a clockwise circular massage. 
Applying pressure was stopped by the end of each 
contraction and was started again by the beginning of 
another contraction. This was repeated for 20 minutes. 

The respondents of SP 6 group were asked to lie 
down in supination position, and the researcher sat in 
front of their leg. The researcher applied pressure to the 
SP 6 point of both legs by her both thumbs. The pressure 
technique and duration of giving acupressure were the 
same as the group above. For the control group, the 
researcher attended the bedside of the respondents and 
performed all the routine labor care but did not apply 
acupressure. The researcher just conducted the palpation 
examination to measure the frequency, duration, and 
interval of uterine contraction.  

Outcome measurement

The assessment of the respondent’s age, education, 
and occupation have used a questionnaire.  To keep the 
confidentiality of respondents, we use codes to identify 
replacing the respondent’s name. The frequency, duration, 
and interval of uterine contraction were measured by 
palpation examination at respondent’s abdomen during 
the first stage of labor. The WHO’s partograph is used 
to record the frequency of uterine contraction and 
cervical dilatation. The duration and interval of uterine 
contraction were recorded in the observation sheet. 

Statistical Analysis

The minimum number of sample size for each group 
was determined to be 9. Considering the possibility of 
missing some cases, the sample size for each group 
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was determined to be 13. Chi-square test was used to 
determine the difference of respondent’s education and 
occupation among three groups. ANOVA was used 
to determine the mean difference of respondent’s age, 
also to learn the difference of interval and followed 
by Bonferroni post hoc test to determine which group 
that had the most significant result compared with 
control group. Kruskal-Wallis Test was used to compare 
obstetric characteristics, frequency, and duration of 
uterine contraction between three groups of study, 
because of lack of normal distribution and followed 

by Mann-Whitney test. For all analyses, the statistical 
significance was defined as P < 0.05.

RESULT

Demographic and obstetric characteristics

All 39 women completed the study. As presented 
in Table 1, there was no significant difference in 
demographics (age, education, and occupation) 
and obstetric (gestational age, cervical dilatation) 
characteristics among the groups.

Table 1. Comparison of demographic and obstetric characteristics among the three groups

Variables
LI 4
(n = 13)

SP 6
(n = 13)

Control
(n = 13)

p

Age (mean ± SD) years 23.6 ± 1.8 22.7 ± 1.8 23.4 ± 2.1 0.865a

Education n (%)
Elementary
Junior High
Senior High
College or above

1 (7.7)
2 (15.4)
9 (69.2)
1 (7.7)

0 (0)
5 (38.5)
8 (61.5)
0 (0)

0 (0)
2 (15.4)
10 (76.9)
1 (7.7)

0.516b

Occupation n (%)
Housewife
Employed
Gov. employee
Entrepreneur 

3 (23.1)
5 (38.5)
2 (15.4)
3 (23.1)

4 (30.8)
6 (46.1)
1 (7.7)
2 (15.4)

1 (7.7)
7 (53.8)
1 (7.7)
4 (30.8)

0.777b

Gestational Age (mean ± SD) weeks 39.9 ± 0,8 39.9 ± 0.9 39.9 ± 0.9 0.966c

Cervical Dilatation (mean ± SD) cm 4.5 ± 0.7 4.8 ± 0.8 4.8 ± 0.7 0.362c

ANOVA

bChi Square

Kruskal Wallis 

Uterine Contraction 

Table 2 presents the difference between mean uterine 
contraction (frequency, duration, and interval) among 

groups. Kruskal Wallis test demonstrated a significant 
difference in the rate of uterine contraction between LI 
4, SP 6 and the control group (p = 0.000). Kruskal Wallis 
also attested significant difference in duration of uterine 
contraction between LI 4, SP 6 and control group (p = 
0,000). ANOVA test proved a significant difference in 
the interval of uterine contraction between LI 4, SP 6 and 
the control group (p = 0.000).  
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Table 2. Comparison of uterine contraction among the three groups

Variables
LI 4
(n = 13)

SP 6
(n = 13)

Control
(n = 13)

p

Frequency (mean ± SD) times/10 minutes 3.5 ± 0.2 3.7 ± 0.1 3.4 ± 0.1 0.000a

Duration (mean ± SD) seconds 43.8 ± 0.9 47.8 ± 1.4 42.7 ± 0.7 0.000a

Interval (mean ± SD) minutes 3.3 ± 2.5 2.9 ± 0.2 3.5 ± 0.1 0.000b

aKruskal Wallis

bANOVA

Table 3 presents a comparison of uterine contraction (frequency, duration, and interval) between the three groups. 
The efficacy of frequency of uterine contraction from the view of the women was significantly higher in LI4 and 
SP 6 groups compared with controls, with the most significant difference in SP 6 group (p = 0.000). The difference 
of duration of uterine contraction from the view of the women was significantly higher in LI4 and SP 6 groups 
compared with controls, with the most significant difference in SP 6 group (p = 0.000). The difference of interval 
of uterine contraction from the view of the women was significantly greater in LI4 and SP 6 groups compared with 
controls, with the most significant difference in SP 6 group (p = 0.000). 

Table 3. Post hoc test of uterine contraction among the three groups

Variables Group Group Mean Difference Sig.

Frequency 
LI 4
SP 6

Control
0.1
0.3

0.065a

0.000a

Duration
LI 4
SP 6 

Control
1.1
5.1

0.199a
0.000a

Interval
LI 4
SP 6

Control
0.2
0.5

0.018b

0.000b

aMann Whitney

bBonferroni

DISCUSSION

In this randomized controlled trial, we investigated 
and compared the effect of LI 4 and SP 6 acupressure 
with the control group on uterine contraction inactive 
phase of the first stage of labor. In the present study, the 
significant increase of frequency and duration of uterine 
contraction, also the substantial decrease in the interval 
of uterine contraction, between intervention and control 
group supports the effectiveness of applying pressure to 
LI4 and SP 6 points in increasing uterine contraction. 
This result also showed that acupressure on SP 6 points 
is more effective than on LI4 point in increasing uterine 

contraction. 

The results of this study are in line with the research 
conducted by Ozgoli (6) on the effects of acupressure LI 
4 and BL 32 on delivery outcomes, one of which is the 
result of the acupressure effect of uterine contractions. 
The results of this study confirm our findings concerning 
the stimulation of LI 4 point. But the result of these 
study is not showed significant different because applied 
unilateral pressure. In this study researcher applied 
bilateral pressure, that probably responsible for its higher 
effectiveness in comparison with applying unilateral 
pressure.

This study is also in line with the randomized 
controlled trial study conducted by Mafetoni and Shimo 
(7) about the effects of acupressure on the progress of labor 
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and the incidence of cesarean section. The results of this 
study indicate that mothers who were given acupressure 
therapy at SP point 6 duration of labor were significantly 
different compared to placebo and control groups. The 
results of this study confirm our findings concerning the 
stimulation of SP 6 point. In this study, acupressure at 
point SP 6 was shown to increase the hormone oxytocin 
which can facilitate labor.

Acupressure is a non-invasive therapy for labor 
and makes parturients stay comfortable during labor. 
Experimental studies of the effects of acupressure on 
the duration of the 1st stage of labor have been widely 
performed in Asia. In these studies, the acupressure 
point that gives the most significant results is the SP 6 
point, then the point LI is 4 (8,11)  .The results of this study 
confirm our results concerning stimulation of SP 6 point.

Acupressure at point SP 6 has a strong influence 
on the reproductive organs. Stimulation at this point 
can increase the concentration of yin energy that can 
initiate labor. The effect of acupressure Yin energy can 
increase uterine contraction because it has been shown 
to increase the oxytocin hormone (12) . During labor, there 
is a blockage of the meridian which causes the flow of 
meridians to flow through the body. Stimulus at point 
SP 6 or LI 4 can open blockages and facilitate meridian 
flow. This also makes the mother calmer during labor. 
Stimulus at this point can also increase the hormone 
oxytocin from the pituitary gland which causes an 
increase in uterine contractions during labor (13,14) .

CONCLUSION

This study showed that both LI 4 and SP 6 acupressure 
significantly increased the frequency and duration of 
uterine contraction, also significantly decreased the 
interval of uterine contraction in the first stage labor with 
the most significant result in acupressure at SP 6 point. 
Our study was one of the few limited studies that were 
performed to determine the effect of acupressure on 
uterine contraction. We presented information that could 
be confirming the physiologic process of acupoints 
function.

The weaknesses of our study are the factors that 
influence labor contractions such as psychological 
factors (fear, anxiety, tension, stress) have not been 
controlled. Assessment of uterine contractions has not 
used biomarkers (biophysical or biochemical markers). 
Further trials are needed to control the psychological 

factors and using biomarkers to get a more valid result. 
The results of this study can be useful in the planning of 
programs promoting the care of women in labor. 
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ABSTRACT

The term LASER stands for Light amplification by stimulated emission of radiation. Nowadays numerous 
types of laser systems are available for use in the Dental field. The Dental practitioner should be familiar 
with these devices and should be aware of the possibilities and limitations of each type of Laser. In this 
paper, the different types of Lasers and their applications in Dentistry, and precautions to be taken when 
using lasers are discussed. 
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INTRODUCTION

One of the most exciting developments in medical 
technology is the laser. Dentists have not been slow in 
examining lasers for possible use in their own field. 
Initial results met with a mixed success, but the last few 
years have been much more promising.

In one generation lasers have moved out of the realm 
of fantasy into everybody’s life from outer space to laser 
printers and copiers in office. Lasers do have far reaching 
potential for application to various fields. The laser 
effect is undoubtedly one of the major breakthroughs of 
this century.

Lasers are an impressive potential treatment 
modality for a variety of clinical conditions. Recent 
advances and developments have led to an increased 
acceptance and research of this technology by both 
practitioners and general public.

A laser (from the acronym of Light Amplification 
by Stimulated Emission of Radiation) is an optical 
source that emits photons in a coherent beam1. 

COMMON LASER TYPES USED IN 
DENTISTRY2: 

  Laser type  Medium      Wavelength 
in nanometers       Delivery system

 Argon  Gas laser 488,515        Optical fibre

 KTP  Solid state        532        Optical fibre

 Helium- 
neon  Gas laser        633        Optical fibre

 Diode  Semi 
conductor 

  635,670,810,
       830,980  

       Optical fibre

 Nd: YAG  Solid state       1064        Optical fibre

 Er: YAG                              Solid state 
      2940 Optical fibre, wave 

guide, articulated arm

 CO2  Gas laser   9600,10600              Waveguide, 
articulated arm

LASER TISSUE INTERACTION

Each tissue type has a specific energy absorption 
pattern. Laser absorbed by tissues are strictly frequency 
and tissue dependent. Because of the limitations of 
laser physics and tissue biophysics, one laser cannot 
be applied to all the various tissue types with complete 
efficacy.
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When laser strikes tissue it is absorbed, reflected, 
scattered or transmitted in various degrees and 
combinations. Absorption results in energy from the 
photons being transferred to the tissue, causing a thermal 
or non-thermal reaction depending on the wavelength 
and the energy of the incident photons in the beam. 
Consequently, energy absorbed at deeper levels may 
be greater than that in the superficial layers. Tissue 
absorption is low with Nd: YAG lasers; has optical 
scattering with deeper and uniform penetration within 
tissue.

 Lasers are highly pigment-specific and the addition 
of a pigment to a non-pigmented area will result in 
increased absorption. Since tissues are composed of 
specific cells and molecules, the radiation may be 
absorbed superficially or at depth, depending on the 
radiation and the concentration of these cells and 
molecules3.

Non-thermal effects can be grouped into 
photochemical and photodecomposition. Photochemical 
effects are poorly understood but involve irradiation 
with laser powers measured in mill watts, producing 
little or no temperature effect, with the energy absorbed 
producing instant changes in chemical and physical 
properties of atoms and molecules. Photochemical 
processes can change to photothermal effects if 
energy densities are increased. Photodecomposition 
effects include photoablation and photodisruption. 
Photoablation breaks up atomic and molecular bonds of 
the target tissue with no damage to the adjacent tissue. 
Only excimer lasers (those operating in the ultraviolet 
range) are capable of emitting radiation with energies 
high enough to dissociate atomic and molecular bonds 
in this manner.  Photodisruption involves the use of 
very high energy and very short pulse duration lasers 
to produce plasma (a cloud of ionized particles the 
overall charge of which is neutral), which destroys tissue 
mechanically by the generation of a secondary shock 
wave3.

CO2 lasers have the most absorption, with basically 
negligible scattering followed by the argon laser. 

Diode laser 

The diode soft tissue laser is a highly effective 
and predictable new device for simple recontouring of 
tissue, requiring only a topical anesthetic. Its wavelength 
is between 800 and 980 nm, appropriate for removing 

soft tissues due to their pigmentation and hemoglobin 
content. Energy from the laser is converted in a photo 
thermal reaction making it possible to paint away 
targeted soft tissue in a controlled and focused manner 
without unwanted side effects on the surrounding teeth1,4.

The diode laser is activated with a foot pedal. The 
operator gently moves the fibreoptic wand over the 
target tissue using a light brush stroke to paint away 
the desired amount of tissue. Care should be taken to 
avoid excessive contact, which might cause unwanted 
collateral damage. After laser procedure, cotton balls 
soaked in hydrogen peroxide is used to debride the area 
of charred tissue.

Advantages:

Single appointment procedure using topical 
anesthetic with little pain or bleeding.

Cost effective.

Reduces treatment time.

Vastly improves esthetic results.

FOR GINGIVAL RECONTOURING AND 
SCULPTING

Uneven tissue levels are recontoured successfully 
with Lasers. The tissues will normally adjust to the 
reconstituted bone heights once the appliances are 
removed, gingival swelling subsides and oral hygiene 
improves. Occasionally the tissue levels will not 
align properly due to the distance of tooth movement, 
periodontal response or poor hygiene.

Sculpting or reshaping the tissue once swelling has 
subsided can create a more pleasant smile and improve 
periodontal health where residual gingival hypertrophy 
exists. Diode lasers can be used for recontouring the 
gingival margin resulting in enhanced esthetics4.

FRENECTOMY

Frenectomies requires the removal of fibrous 
interseptal tissue which can be done successfully with 
the use of a diode laser.

Diode and Er: YAG lasers in labial frenectomy 
in infants 5

Different high power lasers: diode (810 nm) and 
Er: YAG (2940 nm) are used. The diode laser has high 
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absorbance by pigmented tissues with hemoglobin, 
melanin, and collagen chromophores. For this reason, 
this wavelength is well indicated for surgery in soft tissue 
(vaporization, incision, coagulation and hemostasis). It 
is not properly absorbed, however, and should never be 
used in contact with hard tissues (bone).

The Er: YAG laser has high absorbance to water and 
mineral apatite, making this wavelength useful and safe 
for the ablation of hard tissues. In the labial frenectomy 
clinical procedure, a combined technique is suggested: 
using the diode laser in soft tissues and the Er: YAG 
laser in periosteal bone tissues and for removal of final 
collagen fibers.

ACCESS GINGIVECTOMY6

When a tooth resists eruption with a thin layer of 
tissue covering its surface, treatment can be delayed for 
months. Diode laser can be used for removal of tissue 
covering unerupted teeth. 

Removal of such tissue should be performed 
carefully so that tooth is exposed only to the extent 
needed to place a bracket. The laser vaporizes the tissue 
without bleeding, allowing the tooth to be etched, sealed 
and bonded. This allows for easier and faster alignment 
of tooth into the arch.

GINGIVECTOMY OF HYPERTROPHIC TISSUE7

Hypertrophic tissue can swell around orthodontic 
brackets, inhibiting oral hygiene and slowing tooth 
movement. Even prodigious tooth brushing may not 
be enough to make this excess tissue recede and the 
orthodontists have few options short of appliance 
removal.

The diode laser can quickly and easily remove 
swollen tissue without undue patient discomfort. The 
removal of the appliance until the swollen gingival tissue 
recedes results in unnecessary delay in the treatment 
leading to increased treatment time.

OPERCULUM REMOVAL

Operculum covering the unerupted teeth especially 
in the third molar areas creates pain and discomfort to the 
patients. The operculum around the uneruped tooth also 
poses a problem for the Orthodontist especially during 
treating mixed dentition patients. This comes in the way 
of band and bracket placement resulting in unnecessary 

gingival bleeding, gingival injury and increase in the 
treatment time8.

Diode lasers can be used for the removal of the 
operculum covering erupting teeth. This tissue can be 
easily removed with the diode laser without any patient 
discomfort thereby preventing delay in treatment time8.

Lasers can also be used for veneer placement, 
treatment of apthous ulcers and herpetic lesions9.

Laser Hazards: 

The laser produces an intense, highly directional 
beam of light. The most common cause of laser-
induced tissue damage is thermal in nature, where the 
tissue proteins are denatured due to the temperature rise 
following absorption of laser energy. 

The human body is vulnerable to the output of certain 
lasers, and under certain circumstances, exposure can 
result in damage to the eye and skin. Research relating 
to injury thresholds of the eye and skin has been carried 
out in order to understand the biological hazards of laser 
radiation. It is now widely accepted that the human eye 
is almost always more vulnerable to injury than human 
skin. The intensity of laser radiation is often such that 
exposure can result in serious and permanent injury to 
skin and eyes10. 

Laser Classification based on hazards11

Lasers and laser systems are classified by their 
ability to cause biological damage to the eye or skin 
during used

Class I Lasers 

Lasers or laser systems incapable of producing 
damaging radiation during intended use are Class I 
lasers. These lasers are exempt from any controls or 
administrative requirements during normal use.

Class II Lasers 

Class II lasers (low power) are lasers emitting 
radiation in the visible portion of the spectrum. Even 
though the power of these lasers is such that they will 
normally be protected by a physiological aversion 
response (blink reflex), personnel should wear laser 
eyewear for protection.
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Class III Lasers 

Class III lasers and laser systems (medium power) 
produce radiation that can cause eye damage when 
viewed directly, or when a specular reflection is viewed. 
A diffuse reflection is usually not a hazard. 

Class IV Lasers 

Class IV lasers and laser systems (high power) 
produce radiation that may be dangerous to the eye even 
when viewing a diffuse reflection. The direct beam can 
produce skin damage and can also be a fire hazard. 

Eye Injury10,11

The site of injury following laser exposure depends 
on the wavelength. Ultraviolet with wavelengths from 
0.2 to 0.215 mm and infrared with wavelengths of 1.4 
mm or greater are absorbed in the cornea. Wavelengths 
from 0.78 to 3 mm are also partially absorbed in the 
lens. Visible light of 0.4 to 0.78 mm is transmitted to 
the retina. Some light with wavelengths from 0.78 to 1.4 
mm will also be transmitted to the retina. 

Acute exposure of the cornea can cause corneal 
burns, or photokeratitis (welder’s flash). Lens opacities 
(cataracts) are associated with chronic exposure of the 
lens. Chronic exposure of the retina may also result in 
retinal injury. 

Objects in the center of the field of vision are focused 
on an area of the retina called the fovea. This area of the 
retina is the most sensitive and is responsible for most 
of our visual activity. Injury of the fovea may result in 
permanent blindness in the injured eye. If the peripheral 
areas of the fovea are injured, the effect on vision is less 
serious. In some cases the effects are not noticeable or 
distracting.

Skin Injury10,11 

Skin burns are caused by radiation from high-
powered lasers in the infrared. Exposure to the skin in all 
wavelengths may result in erythema, skin cancer, skin 
aging, dry skin effects, and photosensitive reactions in 
the skin. 

Thermal effects

Temperature rise of more than 6°c can cause 
irreversible pulpal reaction and temperature in excess 
of 11°c may cause necrosis of pulp. Temperature of this 

magnitude is known to occur during cavity preparation 
with uncooled burs (or) during polishing and finishing 
of restorations. 1, 31

If the insult to the pulp is great enough, burn lesions 
can present as coagulation necrosis and often develop 
intra-pulpal abscesses. Abscess formation appears 
to occur quite early and may remain indefinitely. 
Resolution of a large burn area can occur with the entire 
area involved first filling in with granulation tissue. 
This tissue then undergoes reorganization by stimulated 
odontoblasts with resultant reparative dentine formation. 
However, if healing is not successful, a large expanding 
abscess will develop12.

LASER SAFETY MEASURES13:

a. Training of operators and personnel working on 
or near lasers (on site or general). 

b. Posting and labeling of rooms and equipment, 
to include a warning light in the hallway or access 
entrance. 

c. Protective eyewear and clothing. 

d. Engineering controls such as beam stops, 
curtains, and enclosures. 

The exact combination of these control measures 
depends on the power and type of laser, laser environment 
and procedures conducted with laser equipment. 

• Eye Protection is important for the operator, staff, 
and the patient. Different lasers require different safety 
glasses.

- CO2 laser protection can be afforded with clear 
safety glasses, such as those that are normally worn 
during dental procedures. The patient wears clear safety 
glasses as well and as a back up measure, wet gauze 
sponges are placed over the patient eyes.

- For protection from Nd: YAG laser energy, both 
the doctor and staff need to wear green safety glasses. 

- For the argon laser, orange safety glasses.

It is very important that all anesthetic gases be 
removed from the room. They are explosive, and 
could be ignited by a laser beam. The dentist must also 
suction off vaporized soft tissue, and the smoke, or laser 
“plume,” emitted during procedures14. 
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Instruments that are highly reflective or that have 
mirrored surfaces should be avoided, as there could be 
reflection of the laser beam.

Lasers are now part of our lives in many ways. They 
are in our computer printers and compact disc players, 
they light up rock concerts, and they guide weapons and 
measure distances between planets. Lasers have also 
revolutionized many surgical procedures minimizing 
bleeding, swelling, scarring, and pain. And now they’re 
beginning to blaze a new trail in Dentistry.

There are innumerable uses of lasers in Dentistry. 
Right from cast analysis to record maintenance, from 
diagnosis to treatment planning, from etching to 
debonding, from increasing rate of tooth movement to 
controlling growth, from welding to painless removal 
of inflamed tissues anything could be achieved by using 
laser technology.

Careful understanding of the uses of lasers can result 
in painless, faster, easier and better treatment. Along 
with it’s numerous and ever growing uses the clinicians 
should also have knowledge about their disadvantages, 
hazards and more importantly safety measures. Without 
this knowledge dentists can indirectly cause more 
damage to their patients than good.

We the dentists should balance our eagerness to apply 
these promising new tools with an appropriate measure 
of caution. The relatively high cost of laser systems will 
undoubtedly limit the extent of their implementation. 
Laser therapy is a potent but emerging science which 
opens a very promising path for investigation that may 
lead to revolutionary changes in the field of Dentistry13,14.

The continued development of dental lasers helps 
dentistry to provide the best care for our patients. 
The science surrounding dental lasers continues to 
support their current use and shows promise for future 
applications of lasers in dentistry. Safe use of lasers also 
must be the underlying goal of proposed or future laser 
therapy. With the availability and future development 
of different laser wavelengths and methods of pulsing, 
much interest is developing in this growing field15.

Despite the slow evolution of lasers in dentistry, 
researchers say the day will indeed come when a variety 
of lasers play a more prominent role in maintaining a 
healthy mouth. And it won’t be just one laser that will 
do all dental procedures. Researchers are envisioning a 

laser unit in which you can switch on or off different 
types of lasers depending upon the procedure15.

 The past several years have seen rapid advances 
in laser technology especially in size reduction, cost 
effectiveness, simplicity of operation and safety. 
However, a large gap will exist for sometime before 
the lasers can evolve to meet some of the demanding 
requirements of safe, routine intra-oral use.
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ABSTRACT

Background: Maternal mortality rate  has  a significant implication on the success level of health effort 
on various levels.  Approaches have been developed to ensure the availability of excellent health service 
quality as well as its accessibility to the community. One of such access towards the health improvement 
is pregnancy class, on which woman, who had 20 -32 weeks of pregnancy given  accesses to knowledge 
related to antepartum to postpartum. This research was aimed to study the pregnancy class efficiency on 
mothers’ level of anxiety to face childbirth in Pahandut Community health center, Central Kalimantan, 
Indonesia.

Method: The study was quasi-experimental with concurrent embedded designs. The population is mothers 
with a pregnancy period of 24-26 weeks, and get antenatal care at the Pahandut Health Center, with or 
without participation in classes of pregnant women. The sample was 30 pregnant women who were 24-26 
weeks’ gestation. The sample was determined using quota sampling. To assess anxiety level, the Hamilton 
Anxiety Rating Scale (HARS) scale was employed. Data were analyzed using independent t-test.

Results: The results showed that pregnant women who were given class treatment for pregnant women had 
an anxiety level score (8.77; 95% CI 7.64 - 9.89) lower than the anxiety level score (15.5; 95% 12.41-14,59) 
pregnant women who are not.

Conclusion: The pregnancy session class applies to assign to women before delivering birth, so they don’t 
experience a high level of anxiety when delivering the babies.

Keywords: Pregnancy class, Anxiety level, Childbirth.

INTRODUCTION

The success of maternal health efforts, among which 
can be seen from the indicator of Maternal Mortality Rate 
(MMR).  The decline in MMR in Indonesia occurred 
from 1991 to 2007, from 390 to 228. However, the 2012 
IDHS showed a significant increase in MMR, which 
was 359 maternal deaths per 100,000 live births. The 
MMR again showed a decline to 305 maternal deaths 
per 100,000 live births based on the results of the 2015 
Intercensal Population Survey (1).
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Strategies that can be carried out to improve access 
and quality of health services for mothers, newborns, 
and children, are carried out using the continuum of 
care approach starting from pre-pregnancy, pregnancy, 
childbirth, infants, toddlers, to adolescents (men and 
women of age fertile). During pregnancy, the program is 
intended to maintain the health of the mother and fetus in 
the womb, and if there are complications or risk factors 
can be detected early and intervened (2).

Pregnancy and childbirth are physiological 
processes and cause pain. Some pregnant women who 
feel pain during labor are affected by feelings of panic 
and stress. Mothers’ fears of birth are related to maternal 
emotions that affect the delivery process. Labor anxiety 
is an unpleasant feeling or psychological condition 
due to physiological changes that cause instability in 
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mental states. To eliminate stress, cooperation must be 
planted between patients and health workers (3). One of 
the efforts made so that pregnant women are ready to 
face childbirth  is through classes of pregnant women. 
Class of pregnant women is a study group of pregnant 
women with a gestational age between 20 weeks to 32 
weeks with a maximum number of participants of 10 
people. Through class, pregnant women are expected to 
increase the knowledge and skills of mothers regarding 
pregnancy, care for pregnancy, childbirth, postpartum 
care, newborn care, myths, infectious diseases and birth 
certificates (4). With assistance during pregnancy through 
classes,  pregnant  women are expected to reduce anxiety, 
fear of childbirth so that the processes can run smoothly 
and do not experience complications.

Based on the health profile of Palangka Raya City, 
in 2015 the number of cases of maternal deaths was 3 
cases. The number of cases of maternal death slightly 
decreased compared to 2014 as many as 4 examples. 
The cause of maternal death in 2015 was due to bleeding 
and co-morbidities in the mother (asthma and heart). 
The community health center with maternal mortality 
cases were Pahandut Health Center, Panarung Health 
Center and Kereng Bangkirai Health Center, each with 
1 case (5).  The Pahandut Health Center is one of the 
basic emergency obstetric services  and inpatient health 
centers, one of which serves delivery assistance and has 
many targets for pregnant women. The health center  
has implemented a class program for pregnant women 
conducted in the community health center room which 
is prepared to facilitate the activities of the pregnant 
women. Thus, the research was aimed to study the 
effectiveness of the class among  pregnant women on 
reducing  the level of anxiety facing childbirth.

METHODOLOGY

This research is a quasi-experimental study, which 
aims to analyze the class effectiveness of pregnant 
women on the level of anxiety facing delivery of 
pregnant women in the working area of   Pahandut 
Health Center. The population in this study were all 
pregnant women who were 24-26 weeks gestational 
age and received antenatal care at the Pahandut Health 
Center in April 2017. Case samples in this study were 
30 pregnant women who were 24-26 weeks gestational 
age and received ANC and attended classes for pregnant 
women at least 4 times. The control sample was 30 
pregnant women 24-26 weeks gestational age getting 

antenatal services at least 4 times but not taking classes 
for pregnant women. The sample selection was chosen 
using quota sampling (6) . The instrument for assessing 
variables in this study using an anxiety questionnaire 
refers to the Hamilton Anxiety Rating Scale (HARS) 
scale. Data analyzed using independent t-test. Normality 
and homogeneity employed Shapiro-Wilk, and  Levene 
tests.

RESULTS

Based on the results of the study, many pregnant 
women were not at risk, in the treatment group at 
80% (24) and the control group at 76.7% (23). In the 
treatment group amounted to 90% (27) pregnant women 
with primary and secondary education and in the control 
group amounted to 96.7% (29) pregnant women were  
with primary-secondary education. The employment 
status of pregnant women in the treatment group who 
did not work was 86.7% (26) and in the control group 
who did not work 60% (18). The results of the study are 
shown in Table 1 below:

Table 1.  Sample characteristics in control and 
treatment 

Variable
Treatment Control

n % n %

Age group risk

No Risk 24 80 23 76,7

 Risk 6 20 7 23,3

Education level

High 3 10 1 3,3

 Elementary - 
Secondary 27 90 29 96,7

Occupation

Working 4 13,3 12 40

Not Working 26 86,7 18 60

The level of anxiety of pregnant women in the 
control group (not given a class intervention of pregnant 
women), is 8  the lowest  and  23  the highest. The 
average rating of anxiety level in the control group 
was 14.13, with a standard deviation of 3.76. Using a 
95% confidence level, the  anxiety level scores in the 
population that were not given a class intervention of 
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pregnant women (control group) were between 12.73 – 
15.54.

The anxiety level of  30 pregnant women in the 
treatment group before being given a class intervention 
of pregnant women  was 4  the lowest score and  24 
the highest. The average rating of anxiety level in the 
treatment group was 12.03, with a standard deviation of 
5.41. Using a 95% confidence level, the anxiety level 
score in the population is between 10.01 – 14.06.

Table 2. The level of the anxiety of pregnant 
women before intervention 

Groups n Min – Max Mean SD 95% CI Mean

Control  30 8 – 23 14.13 3.76 12.73-15.54

Treatment 30 4 – 24 12.03 5.41 10.01-14.06

The level of anxiety of pregnant women in the 
control group (not given a class intervention of pregnant 
women), the lowest score of 9 and the highest score of 19. 
The average rating of anxiety levels in the control group 
was 13.5, with a standard deviation of 2.91. Using a 95% 
confidence level, researchers believe that anxiety level 
scores in the population not given class intervention by 
pregnant women (control group) between 12.41 – 14.59.

The anxiety level of 30 pregnant women in the 
treatment group after being given class intervention of 
pregnant women, the lowest score was 3, and the highest 
score was 15. The average rating of the anxiety level in 
the treatment group after being given classes of pregnant 
women was 18.77, with a standard deviation of 3.01. 
Using a 95% confidence level, researchers believe that 
anxiety level scores in the population after being given 
a class intervention of pregnant women between 7.64 - 
9.89.

Table 3.  The level of the anxiety of pregnant 
women after intervention

Group N Min – Max Mean SD 95% CI Mean

Control 30 9 - 19 13.5 2.91 12.41 – 14.59

Treatment 30 3 – 15 8.77 3.01 7.64 – 9.89

Classes of Pregnant Women Against Differences in 
Anxiety Levels of Mother Facing Labor

The results of this study found that pregnant women 
who were given class treatment for pregnant women had 
an anxiety level score (8.77; 95% CI 7.64 - 9.89) lower 
than the anxiety level score (15.5; 95% 12.41 - 14.59) 
pregnant women who are not given class treatment for 
pregnant women.

Table 4. Comparisons between level anxiety facing childbirth between two group 

Mean Skor
(95% CI)

SD
Levene 
Test 

Difference 95% CI P -Value

Level of anxiety control (n=30)
13.5 
(12.41 – 14.59)

2.91

0.934*
4.73
(3.2 – 6.26 )

0.005
Level of anxiety 
intervention (n=30)

8.77 
(7.64 – 9.89)

3.01

Remarks :

Normality test: Shapiro Wilk; Homogeneity test: Levene test.

Table 5. Score comparisons before and after of anxiety level   on the treatment group

Mean Skor
(95% CI)

SD R
difference
95% CI

P- Value

Level of anxiety  before 
treatment (n=30)

12.03
(10.01-14.06)

5.41

0.446a
3.26
 (1.44 – 5.09)

0.001
Level of anxiety  after 
treatment (n=30)

8.77
 (7.64 – 9.89)

3.01
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The average score of the level of anxiety of pregnant 
women before pregnancy classes were 12.03 with 95% 
confidence interval 10.01 to 14.06. Meanwhile, after the 
intervention, the average anxiety level score was 8.77 
with a 95% confidence interval of 7.64 to 9.89. The 
difference in the value of anxiety of pregnant women 
after treatment was a decrease of 3.26, with a 95% 
confidence interval of 1.44 to 5.09. There is a difference 
in the average score of anxiety levels before treatment 
and after treatment value <0.05.

The results showed that there were differences in 
scores on the level of anxiety of pregnant women before 
and after being given classes for pregnant women. With 
a significant value of 0.001 (<0.05). The cooeficient of  
determination  value  is 19.8% indicating  that the class 
of pregnant women plays a role of 19.8% in decreasing 
anxiety level scores, while other factors cause the rest.

DISCUSSIONS

The results of the study showed that the age of 
respondents mostly  not at risk as many as 46 people 
(76.6%).  Since maternal age determines physiological 
and psychological status during pregnancy and 
childbirth, the  age  of 20-35 years is the optimal or safe 
reproductive age to undergo pregnancy and childbirth 
(7). In Table 1, the results showed that most of the 
respondents’ education level was elementary-secondary 
education as many as 56 people (93%). Education is a 
basic need that is very much needed for self-development 
and intellectual maturity. Education can also instill a real 
understanding that changes the mother’s personality. 
The coping mechanism is more consistently formed and 
modified due to the right adaptive response to maternal 
anxiety (6).  The results showed that most of the mothers 
did not work (homemakers), namely 44 people (73%). 
Work is a busy life that must be done primarily to 
support their lives and family life. In general, mothers 
who work their time-consuming activities can distract 
anxiety. However, mothers who work can also eliminate 
feelings of fear because of the attention and support of 
their husbands and families.

This study found that pregnant women who were 
given class treatment for pregnant women had an anxiety 
level score (8.77; 95% CI 7.64 - 9.89) lower than the 
anxiety level score (15.5; 95% 12.41-14, 59) pregnant 
women who are not given class treatment for pregnant 
women. These results indicate that by following the 

implementation of the maternal class, the level of anxiety 
of pregnant women is lower in the face of childbirth. 
This is because, the course of pregnant women aims 
to increase knowledge, change maternal attitudes and 
behavior so that they understand about prenatal care 
so that mothers and fetuses are healthy, childbirth is 
safe, delivery is comfortable, mothers are safe, babies 
are healthy, prevention of physical and mental illness, 
nutritional disorders and complications pregnancy, and 
childbirth so that mothers and babies are healthy, care 
for newborns so that optimal growth and development, 
and physical activity of pregnant women.  Maternal 
class activities help in carrying out pregnancy, be ready 
to face childbirth and childbirth safely, comfortably, 
healthily and safely  similar to previous findings (8,9).

Anxiety can arise from a person’s reaction to 
pain that  will increase the activity of the sympathetic 
nerve and increase catecholamine secretion. Excessive 
catecholamine secretion will cause a decrease in blood 
flow to the placenta so that it limits oxygen supply and 
decreases the effectiveness of uterine contractions which 
can slow the labor process.

The results also found that pregnant women after 
being given the class treatment of pregnant women 
scores lower anxiety levels compared to scores of 
anxiety levels of pregnant women before being given the 
class treatment of pregnant women  (10).

As suggested (11), it is essential for pregnant women 
to get information about the process of pregnancy, baby 
care and self-confidence in preparing to be a parent. 
Through the classes of pregnant women, health workers 
are more aware of the health problems of pregnant 
women and their families and are closer to pregnant 
women family and community making the mother is 
ready to undergo pregnancy and face childbirth (4).

CONCLUSION

Pregnant women who are given class treatment  
scores lower in  anxiety levels compared to the rating of 
those  who are not given class treatment.  Also, pregnant 
women after being given the class treatment score lower 
in  anxiety levels compared to scores of anxiety levels of 
pregnant women before being given the class treatment 
of pregnant women.
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ABSTRACT

Workers in motor workshop area who working more than 3 years were at risk of exposure to benzene from 
improved emissions of vehicles in their work environment. The objectives of this study were to measure 
the duration of safe exposure to benzene in the work environment of motor workshops and to know Risk 
Quotient (RQ) due to exposure to benzene (non-carcinogenic). 

This type of research was an analytical study by using Environmental Health Risk Analysis design, which 
was used to assess and predict what would happen due to hazardous substances exposure. In this case, 
benzene was used as one component in fuel oil. The sample population was 15 people from all workers in 
a motor workshop area in Surabaya. Data analysis was using manual data calculation to know the benzene 
intake, the Risk Quotient (RQ) on worker and the duration of safe exposure of benzene in motor vehicle 
workshop area. 

It was found that the average intake of benzene in motor workshop area in Surabaya was 0.01631 mg/kg/
day, the average of RQ was was 1.91882 mg/Kg/day or RQ>1, indicating that workers in motor workshop 
area had health risk due to benzene exposure) and the safe duration of benzene exposure for workers in the 
motor workshop area was 5.43 years. Therefore, it was necessary to control the work environment to reduce 
effect of the benzene exposure on workers. It was concluded that workers in the motor workshop area were 
at a risk of benzene exposure but could work safely for 5.43 years. It was depend on the food intake and 
the condition of each body of workers in the motor workshop environment. Recommendations were  by 
consuming CYP2E1 enzyme contained in cow liver and salmon to lower benzene levels in the body.8

Keywords: Benzene, Risk Quotient, Safe Duration, Workers, Motor Workshop

INTRODUCTION

Everyone can be exposed to small amounts of 
benzene every day. Benzene exposure can occur in 
workplace, outside environment or at home. The main 
sources of benzene are cigarette smoke, motor vehicle 
emissions and emissions of industrial activities. Motor 
vehicle emissions produce Benzene, Toluene and 

Xylene (BTX) which are carcinogenic chemicals. One 
of the places that has a lot of motor vehicle emissions is 
motor workshop area. Workers in motor workshop area 
who working more than 3 years were at risk of exposure 
to benzene from improved emissions of motor vehicles 
in their work environment.

BTX is a Volatile Organic Compound (VOC), a 
carbon-containing compound that has a high vapor 
pressure at room temperature. The most commonly 
known VOCs are solvents, and other VOCs are 
widely used such as monomers and fragrances.12 BTX 
is a chemical classified as toxic to health, whether 
carcinogenic and increases oxidative stress.2,3,9,14 Besides 
BTX non-carcinogenic can affect the hematopoietic 
system, central nervous system and reproductive system. 
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The toxic nature of BTX in high-level exposure leads 
to neurotoxic symptoms. Continuous exposure in high 
levels of BTX can affect damage to the human bone 
marrow, DNA in mammalian cells and immune system. 
Light exposure of BTX causes irregular heartbeats, 
headaches, dizziness, nausea and even fainting if the 
exposure continued for a long time. Early manifestations 
of its toxicity are anemia, leukocytopenia, and 
thrombocytopenia.11

Benzene as one member of BTX is a compound 
that is non polar because it does not have a pair of free 
electrons. The chemical structure of benzene has 3 double 
bonds. The existence of double bonds on benzene makes 
this compound harmful to humans and other living 
things because it is carcinogenic. Benzene is non polar 
compund that insoluble in water, but soluble in organic 
solvents such as diethyl ether, carbon tetrchloride or 
hexane.1 Benzene is an aromatic hydrocarbon compound 
having an enclosed carbon chain with 6 hydrogen atoms 
having unsaturated properties with C6H6 chemical 
formula.

Several agencies in the field of health and safety 
such as WHO (World Health Organization), and the 
Agency for Toxic Substances and Disease Registry 
(ATSDR) have determined that Benzene is a substance 
that can cause cancer. In addition, acute effects can be 
eye irritation, respiratory tract, dizziness and loss of 
consciousness.1 The Indonesian government through 
the labor department has categorized Benzene as 
carcinogenic according to Permenakertrans No.13/
MEN/X/2011 in 2011.7

The results of Haen and Oginawati4 showed that 
there is a significant relationship between benzene 
concentration in breathing zone with hemoglobin, 
erythrocytes and also eosinophils. It could be related 
to bone marrow, because the formation of blood cells 
occurs in the bone marrow. Robbins and Kumar said that 
benzene can cause myeloid stem cell failure resulting in 
reduced production of hemoglobin and red blood cells. 
If red blood cell deficiency occurs for a long time, it can 
cause aplasti anemia.10 A study conducted by Lan et al 
in 2004 concluded that in benzene-exposed workers 
with relatively low concentrations (<1 ppm) there was 
a haematological effect. In the study also found that 
benzene exposure also has a significant relationship 
with eosinophils. The number of abnormal eosinophils 
is one of the hematopoetic disorders that can cause 

eosinophilia. Eosinophilia is a response to a disease. 
If a foreign material enters the body it will be detected 
by lymphocytes and neutrophils, which will release 
the material to attract the eosinophils to the area. Then 
eosinophils will release substances that can kill parasites 
and also destroy abnormal cells. 

Based on the research previously about benzene 
in work environment, those have not been conducted 
research about safe duration (Dt Safe) for workers to work 
safely in work environment that has benzene exposure 
yet. Motor workshop area as the work environment that 
has benzene exposure, the workers and the owner of 
motor workshop have safe duration for wokers to work 
safely in motor workshop area. This is done to prevent 
health problems (non-carcinogen) caused by benzene 
exposure.

Therefore, based on the explanation above, we 
would like to measure the safe duration of benzene 
(non-carcinogen) in motor workshop area and to 
know workers characteristic, concentration of benzene 
exposure, respiration rate, intake and Risk Quotient 
(RQ) of benzene exposure (non-carcinogen).

MATERIAL AND METHOD

This type of research was an analytical study by 
using Environmental Health Risk Analysis design, which 
was used to assess and predict what would happen due 
to hazardous substances exposure. In this case, benzene 
was used as one component in fuel oil. 

The design of study started from collecting 
secondary data that related to the work process which 
included the concentration of benzene in the air and 
the number of operators involved. Moreover, the study 
conducted primary data collection that associated with 
operators weight, exposure time, exposure frequency 
and exposure duration of benzene chemicals.

The sample population was 15 people from all 
workers in a motor workshop area in Surabaya with 
age between 19 years until 46 years and work period 
from 7 months until 20 years. Data analysis was using 
manual data calculation to know the benzene intake, the 
Risk Quotient (RQ) on worker and the duration of safe 
exposure of benzene in motor vehicle workshop area. 
Measurements of Benzene concentrations in the work 
environment were carried out using Minipump and 
Carcoal sample media. The reference used was NIOSH 
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1501 sampling and analysis.

The data was obtained through primary data by filling 
out questionnaires about age, weight and working period. 
Data of complete blood examination on respondents and 
benzene exposure in the workplace assisted by experts 
which is nurses from UPTK3 Hiperkes in East Java, 
Indonesia.

The variables studied were workers characteristics 
(age, weight and working period), concentration 
of benzene exposure, respiration rate, intake, Risk 
Quotient (RQ) and safe duration (Dt Safe) of  benzene 
exposure (non-carcinogenic) in motor workshop area. 
Data analysis in this study was conducted by using 
quantitative data analysis to determine the concentration 
of safe exposure of Benzene to workers.

FINDINGS

A) Workers Characteristics

The workers characteristics in this study included 
age, weight and working period of 15 worker 
respondents in motor workshop area. Based on Table 
1. in weight distribution,  it was known that the most 
weight group of workers was group 54-62 Kg as much 
as 6 respondents (40,0%), while the highest weight of 78 
Kg and the lowest weight of 45 Kg. In age distribution, 
it was known that the largest group of workers was aged 
between 19 years to 25 years as many as 7 respondents 
(46,7%), and groups of workers with age between 40 to 
46 years was at least 2 respondents (13.3%). In working 
period distribution, the working period of the worker 
respondents was categorized into two that was the 
working period less than 3 years and the working period 
more than 3 years. It was known that the largest group  
of workers had working period more that 3 years in 
motor workshop area as much as 9 respondents (60,0%).

Table 1. Distribution of Workers Characteristics 
in Motor Workshop Area

Workers Characteristic N      %

Weight 
(Kg)

45-53 5 33.3

54-62 6 40.0

63-71 3 20.0

72-80 1 6.7

Total 15 100.0

Age 
(Years Old)

19-25 7 46.7

26-32 3 20.0

33-39 3 20.0

40-46 2 13.3

Total 15 100.0

Working Period 
(Years)

<3 6 40.0

≥3 9 60.0

Total 15 100,0

B) Concentration of Benzene Exposure

Based on the measurement of benzene concentration 
in Table 2., the result of concentration of exposure 
centered on reparation section of motor workshop with 
benzene level concentration was 0,3974 ppm.

Table 2: Measurement of Concentration of 
Benzene Exposure in Motor Workshop Area

Measurement Location Benzene Level (ppm)

Reparation Section of Motor Work-
shop

0.3974

Administration Section of Motor 
Workshop

-

Based on the measurement results by Balai 
Hiperkes Surabaya, the concentration of benzene in 
the motor workshop area was 0.3974 ppm or 1.267 
mg/m3. The Concentration of Benzene was above the 
Minimum Risk Level (MRL),  level of benzene inhaled 
exposure assigned by ATSDR1, for acute exposure 
(≤14 days) = 0.009 ppm, moderate exposure (15-364 
days) = 0.006 ppm, and chronic exposure (≥365 days) 
= 0.003 ppm. The concentration of benzene based on 
TLV value specified in Peraturan Menteri Tenaga Kerja 
dan Transmigrasi Nomor Per.13/MEN/X/2011 in 2011 
about Threshold Limit Value (TLV) of physical factors 
and chemical factors in workplace, it was still below the 
TLV (1.59 mg/m3).7

C) Respiration Rate

Based on the calculation of the respiration rate on 
the worker respondents, the highest respiration rate of 
workers was 0.69 m3/hour, the lowest respiration rate of 
worker respondents was 0.55 m3/hour and the average 
respiration rate of worker respondents was 0.61 m3/hour.

Cont... Table 1
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D) Intake

The formula used to determine the intake of benzene 
toxin in the body is:

Notes: 

C = Benzene Concentration (mg/m3)

R = Respiration Rate (m3/hour)

tE = Time of exposure (hour/day)

fE = Frequency or Average exposure in year 

        (day/year)

Dt = Duration of Exposure (year)

Wb = Weight (Kg)

Tavg  = Average Exposure of Benzene (non-
carcinogen)    

     → 30 years x 365 day/year

Table 3. Intake, Risk Quotient (RQ) and Safe 
Duration (Dt Safe) of Benzene Exposure  (Non-
Carcinogenic) in Motor Workshop Area

Respon-
dents

Benzene 
Intake  (mg/

Kg/day)

Risk Quotient 
(RQ)

(mg/Kg/day)

Safe Dura-
tion

(Years)

1 0.00807 0.94941 5.43

2 0.00797 0.93764 5.43

3 0.04197 4.93764 5.43

4 0.00148 0.17411 5.43

5 0.00175 0.20588 5.43

6 0.00920 1.08235 5.43

7 0.01238 1.45647 5.43

8 0.03319 3.90470 5.43

9 0.00760 0.89411 5.43

10 0.00960 1.12941 5.43

11 0.00269 0.31647 5.43

12 0.01050 1.23529 5.43

13 0.02169 2.55176 5.43

14 0.04798 5.64470 5.43

15 0.02867 3.37294 5.43

Average 0.01631 1.91882 5.43

It was known that the exposure concentration (C) 
was 1,267 mg/m3, the frequency or average exposure (fE) 
of Benzene was 288 days/year and the average exposure 
of benzene (non-carcinogenic) (Tavg) was 30 x 288 days. 
Table 3 below describes the results of Intake Benzene 
calculations on workers, Risk Quotient (RQ) and Safe 
Duratin (Dt Safe) in the work environment. It was 
known that the maximum intake received by the worker 
is 0.04798 mg/Kg/day. 

The intake value is directly proportional to the 
chemical concentration value, the frequency of exposure, 
and the duration of exposure, which can be interpreted 
the greater the value the greater the intake of a person. 
Intake is inversely proportional to the weight value, ie 
the greater the weight the smaller the health risk.

 E) Risk Quotient (RQ)

The formula used to calculate the RQ is:

The risk characteristics are intended to determine 
whether a toxin exposure has a risk or not to the human 
body. Risk Quotient (RQ) is the result of comparison 
between the value of Intake with reference dose of a 
Reference of Concentrate (RfC) exposure. The RfC 
value for benzene based on US-EPA was 0,0085 mg/Kg/
day.13 Based on the calculation data in Table 3., it was 
known that the RQ in the average worker was 1.91882 
mg/Kg/day and the highest RQ was 5.64470 mg/Kg/day. 
This showed that the exposure of benzene to workers 
motor workshop area had a risk of health problems. 
Based on the data distribution, there were 9 worker 
respondents with high risk of health disorder (RQ>1) 
and 6 worker respondents with RQ<1. This was known 
that most of workers have potential health problems 
from non-carcinogenic effects of benzene exposure in 
motor workshop area.

There is actually no value for the lowest safe limits 
on exposure to these chemical compounds to risk 
leukemia at all exposure levels. WHO warns that any 
benzene exposure of 1 pg/m3 would have an additional 
4 to 8 cases of leukemia per million population during 
life.6 The IARC stated that hematologic neoplasms such 
as myelogenous acute leukemia have been documented 
to occur at chronic exposure with low concentrations (10 
ppm).5
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Safe Duration (Dt Safe)

Safe Duration (Dt Safe) is safely associated with 
duration at work for a day and duration (in years) to work. 
It is important to set Dt safe in the workplace because it is 
related to safety. Determinants for safe duration involve 
good work rotation and ventilation in the workplace if 
working in a workplace that is chemically related. The 
formula used to calculate the safe Dt is:

Based on the calculation data in Table 3., it was 
known that the safe duration of worker respondents 
for work was 5.43 years. It means the worker in motor 
worksop area could work safely for 5.43 years depending 
on food intake and body condition respectively.

CONCLUSION

It was concluded that workers in the motor 
workshop area were at a risk of benzene exposure (non-
carcinogenic) but could work safely for 5.43 years. It 
was depend on the food intake and the condition of each 
body of workers in the motor workshop environment. 
Recommendations were  by consuming CYP2E1 
enzyme contained in cow liver and salmon to lower 
benzene levels in the body.8
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ABSTRACT

During the 18th century, in the scientific world emerged two personalities that greatly influenced medicine 
and science: Luigi Galvani e Alessandro Volta.

The theories and inventions of these scientists were the starting point for the knowledge of excitable tissue 
physiology and for the development of electrical and electronic instruments that are now widely used in 
the biomedical field, such as the ECG and biomedical chips. Currently, different tecniques are available for 
different patients and scopes, but some issues regarding both hardware and software need to be  solved, for 
example electrode position, spatial resolution and, moreover, standardization of reference values for specific 
populations and conditions. 

The purpose of this short review is to highlight how Volta’s and Galvani’s studies allowed the development 
of impedenziometric instruments, which are increasingly used for non-invasive diagnostics in many health 
and illness conditions. 
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THE ORIGINS OF ELECTROPHYSIOLOGY

Luigi Galvani (1737-1798)  was an anatomist and 
physiologist physician that discovered the “animal 
electricity”, and his observations opened to the 
electrophysiology. He exposed his theories in the “De 
viribus electricitadis in motu musculari commentarius” 
(meaning “Commentary on the forces of electricity in 
the muscular movement”) based on the observation that 
the stimulation of a nerve causes the contraction of the 
associated muscle in  frogs, demonstrating that in animal 
tissues exist bioelectric forces. [1,2]

Alessandro Volta (1745-1827) was a physics and 
the inventor of the battery. Jean François Dominique 

Arago, a french physics and astronomist (1786-1853), 
in his eulogy of  Alessandro Volta defined the electric 
battery as “il più maraviglioso strumento che mai fosse 
inventato dagli uomini, senza eccettuare il telescopio e 
la macchina a vapore” (that means: “the most wonderful 
instrument created by the mind of men, even not 
excluding the telescope or steam engine”) [3] 

Because the discoveries of the two scientists were in 
contrast with the standard scientific models of the time, 
they did not succeed. A famous, strong polemic debate 
between Volta and Galvani began in 1792. Thanks to 
the theoretical dispute that they provoked at that time 
within their contemporary scientific community, they 
stimulate a number of researches and applications in 
physics and biomedicine leading to several biomedical 
applications, much of them has been developed during 
the 20th century[4].

At that time, a protagonist of the debate on medical 
science was John Brown (1735-1788), a professor at 
the Scottish University of Edinburg, that exposed his 
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neuropathology theory and the concept of “excitability” 
in his “Elementa Medicinae”. Excitability was a kind 
of vital force within the brain and neuromuscular 
fibers, defined as the basic quality of living matter and 
consisting in receiving stimuli from the outside and to 
react to them. According to this theory, health would be 
determined by a balance between external stimuli and 
excitability, while diseases should be attributable to a 
deficiency in stimulation intensity [5]. Such idea recall 
the theories of Epicurus and moreover Asclepiades 
about the modification of the health status based on the 
equilibrium of atoms and their reciprocal distances [6].

Another protagonist of the time was the swiss 
Albrecht von Haller (1708-1777), who was professor of 
anatomy, surgery and botany at University of Göttingen. 
His research was also focused on the nervous system, 
whose knowledge at the time was limited to the effects 
of nerve resection and cortical lesions, thinking that 
the nervous system was governed by vital spirits that, 
through the “phlegma”, circulates from the brain to 
the spinal cord and reach the nerves of the entire body 
through thin tubules. He performed a series of animal 
experiments, observing that mechanical, electrical, 
or chemical stimulation induced contraction in some 
areas of the body and pain in other. Based on these 
results he subdivided body structures into two groups: 
the irritable ones found in muscles, and the sensitive 
ones identifiable with the nerve fiber. These intuitions 
leaded to fundamental discoveries in neurology from the 
beginning of the new century up to our time [7].

Electrophysiological studies and clinical practice

The discoveries of electrical activity of human body, 
as well as its conductivity and resistance to the passage 
of electric waves in cells and tissues, allowed to point 
out a large series of technical instruments used in daily 
clinical practice. For example, electrocardiography 
(ECG), electroencephalography (EEG) and 
bioimpedenziometric analysis (BIA) are communly 
used to evaluate the health status and clinical conditions 
of millions of people worldwide.

The first ECGs were recorded in 1880 by Augustus 
Desirè Waller in human and animals adapting some 
capillary electrodes, although artifacts were possible due 
to noise interferences from the environment [8,9]. Clinical 
application in humans became widely possible at the 
beginning of the 20th century, thanks to the availability 

of new sensitive electric galvanometers allowing to 
record, non invasively, the micropotentials generated 
during heart activity. An important contribution for 
the ECG evolution was the confirm of the existence of 
cell membranes by Höber, which also calculated their 
thickness by bioimpedance [10-12].

Bioimoedance (BIA) affirmed its utility for the 
determination of body composition during the 80s of 
the 20th century [13,14]. Such test was based on a large 
number of experimental and clinical studies started by 
Thomasset and others [15-18].

After these pionieristic studies the BIA has been 
widely used to assess the nutritional status in both 
healthy subjects (e.g., children, sportsmen, pregnant 
women, etc.) [19-23], also comparing such technique with 
other well established (i.e., skinfold measurement) [24], 
and patients with various different clinical conditions 
(e.g., obesity, sports injuries, etc) [25-27]. 

The first studies about the electrical impedance of 
the human body started in the late 1950s, when Nyboer 
devised a technique for the study of blood flow based 
on impedance measurement, based on the principle that 
changing the conductive volume, an alteration of the 
impedance of the conductor is constantly observed [28,29].  

The conceptual basis of the the BIA is that the human 
body is an electrical circuit enclosed within a cylinder, 
whose volume is obtained additioning the volumes of 
arm, trunk and legs. It is possible assuming that human 
tissues have different conductivity depending on specific 
features of the body districts [30,31].

CONCLUSION

During the last decades, a number of 
impedenziometric systems have been developed to 
obtain non invasive devices for rapid diagnosis and 
monitoring of common conditions, also obtaining a 
tomographic analisys of specific districts [32-35].

Such instruments are possible alternative tools for a 
wide range of clinical problems and have been applied 
in different fields as surgery, hepato-gastroenterology 
and oncology [36-39], pneumology and cardiology [40-

44], nephrology [45-51], as well as for HIV [52-53]. More 
recently, some authors have reported the possibility of 
performing electronic biopsies for diagnosis of cancers, 
but only a few paper are dedicated to the possible use of 
bioimpedance to differentiate preneoplastic lesions and 
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cancers [54-55].
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ABSTRACT

Background: The number of cases of cervical cancer in the world increased every year. IUD users also 
increased as they feel more secure using IUDs. The purpose of this study was to determine the level of 
cervical cancer risk for IUD users. 

Method: The research method was cross sectional study. Total respondents were 11 people who were career 
women with 6 respondents of IUD users and 5 respondents were not users of IUD. Cervical cancer risk test 
used IVA method. Independent variables studied were IUD users, passive smokers The dependent variables 
studied were cervical cancer risk through IVA status and IUD aging complaints.

Result: Based on the results of the study, IUD users had a cervical cancer risk of 3.33 times compared to 
non-IUD users, IUD users always bleed 2.125 times compared with non-IUD users. IU-female passive 
smokers bleed 1.5 times compared with non-IUD users.

Conclusion: The conclusion of this study was that IUD can cause cervical cancer risk. Passive smoking can 
warn of cervical cancer risk.
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INTRODUCTION

Cancer has become a global problem. According to 
the World Health Organization (WHO) in 2012, there are 
14 million new cases and 8.2 million people died from 
cancer. Cervical cancer and breast cancer is a disease 
with the highest prevalence in Indonesia with 0.8 ‰ 
and 0.5 ‰ [12]. Every year there are about 15 thousand 
new cases of cervical cancer in Indonesia. WHO placed 

Indonesia as the country with the largest number of 
cervical cancer patients in the world. Cervical cancer 
also ranked first female killer in Indonesia. According 
to data Balitbang Ministry of Health in 2013 there are 
347.792 people or about 1.4 ‰ of the total population of 
Indonesia suffering from cancer [6].

From various research reports, cervical cancer is 
closely related to the use of Intra Uterine Device (or 
hereinafter abbreviated as IUD). The results of the 
research by Sipra Bagchi, et al, about the effect of 33% 
of IUD users with 33.7% Cu have not been normal for 
cervical cytology to lead to cervical cancer [7]. Based 
on research by Lassise DL, et al (1991) on Invasive 
cervical cancer and intra uterine device use, the use 
of IUD contraceptives can increase the incidence of 
cervical cancer since the introduction of IUDs in the 
early 1990s[1].
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Research has been conducted by U. J. Koch 
on the effects of copper lUDs on cervical cytology 
and influences on trans-migration sperm migration, 
concluded that all IUDs acting as foreign bodies in 
the intrauterine cavity caused a sterile inflammatory 
response to the endometrium as long as the IUD 
remained [11]. This reaction is similar to other foreign 
body reactions. The typical symptoms of this reaction are 
leukocytosis in the fluid cavity of the uterus and cervix. 
Based on the results of the research Lekovich’s, et al, on 
the Comparison of Human Papillomavirus Infection and 
Cervical Cytology in Women Using Copper-Containing 
and Levonorgestrel-Containing Intrauterine Devices 
against 36 IUD users found vaginal cleansing 70% of 
respondents containing copper with 95% confidence 
level (CI) 53.6 - 86.4% [2].

Based on research results Onur, et al, on the impact 
of copper-containing and levonorgestrel-releasing 
intrauterine contraceptives on cervicovaginal cytology 
and microbiological flora: A prospective study that 
colonization by Candida spp. and mycoplasma infection 
was diagnosed significantly more frequently after one 
year of use of Cu-IUD than in the baseline [5]. During 
the study period, women taking Cu-IUD complained 
significantly more frequently with vaginal discharge, 
pelvic pain, and increased menstrual flow.

In addition to the use of IUDs, an increased risk 
of cervical cancer is also triggered by cigarette smoke. 
Cigarette smoke contains chemicals such as CO, Cd, 
benzene can increase stress in women and increase 
the number of free radicals in the body. In the home 
environment, women as passive smokers have a risk 
of stress due to the dangers of cigarettes [9]. Stress in 
women using IUD will increase the acidity of the vagina 
thus increasing the Cu corrosion that allows Cu to react 
with glutathione, as well as free radical reactions with 
DNA as a trigger for cervical cancer. 

From the development of research on cervical 
cancer, which has not been done is a study that looks at 
how IUD users are at risk of developing cervical cancer 
by analyzing the chemical mechanisms in the body. Also, 
factors that may increase the risk of cancer for IUD users 
such as exposure to secondhand smoke. This study will 
assess the level of cervical cancer risk for IUD users. 
Also examined the effect of passive smoking factor with 
cervical cancer risk on IUD users.

MATERIAL AND METHOD

IUD cancer risk research used cross sectional 
method. The number of respondents 11 people consisting 
of 6 users of IUD and 5 people used other types of 
contraception. Respondents were career women working 
in both formal and infomal sectors. The variables 
studied include independent variables and dependent 
variables. The independent variables include the use of 
IUD, passive smoking and the habit of cleaning the sex 
organs. The dependent variables studied were cervical 
cancer risk through IVA status and IUD user complaints.

Methods of data collection by interviewing 
respondents to know the toxicity using IUD, status as 
a passive smoker and complaints that were felt like 
vaginal bleeding. Cancer risk is known by using IVA 
method. Data analysis used statistic method Odd Ratio. 
From Odd ratio method with 2 x 2 cross tabulation can 
be known level of cancer risk of respondents who use 
IUD as well as variables that have contribution increase 
cervical cancer risk that was status of respondent as 
passive smoker.

 FINDINGS/ RESULTS

Based on the research method, the results of the 
research can be described below.

Relation of IUD usage with status IVA

Table 1. Relationship of IUD Usage with Status 
IVA

Using IUD
Status IVA

Total
Positive Negative

Yes 4  (66,7% ) 2   (33,3%) 6  (100,0%)

No 0  (0,0% ) 5   (100,0%) 5  (100,0%)

Total 4  (36,3%) 7   (66,7%) 11 (100,0%)

 From the table above those who used IUD after 
tested IVA 66.7% have a positive IVA compared with 
respondents who do not use IUD. Based on the results 
of Odd ratio analysis obtained value 3.33 means IUD 
users suffer cervical cancer risk 3.33 times compared 
with respondents who do not use IUD.



 594       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

Table 2. Relationship of IUD Use with Vaginal 
Bleeding

Using 
IUD

Vaginal bleeding
Total

Yes No

Yes 3  (50,0% ) 3   (50,0%) 6   (100,0%)

No 0  (0,0% ) 5   (100,0%) 5   (100,0%)

Total 3  (27,3%) 8   (72,7%) 11 (100,0%)

 From the table above those who used 50% IUD 
mentioned frequent vaginal bleeding and complaints 
around the vagina, compared with those who did not 
use no IUD (0.0%) mentioning bleeding and complaints 
around the vagina. Based on the results of Odd ratio 
analysis obtained value of 2.125, means IUD users suffer 
risk of complaints and bleeding 2.125 times compared 
with respondents who do not use IUD.

Table 3. The relationship of Passive Smokers to 
Vaginal Complaints and Bleeding

Passive 
smoker

Vaginal bleeding
Total

Yes Sometimes

Yes 1 (33,3%  ) 2   (67,7%) 3   (100,0%)

No 2 (25,0% ) 6   (75,0%) 8   (100,0%)

Total 3 (27,3%) 8   (72,7%) 11 (100,0%)

 In the table above IUD users who live with 
smokers’ families so that they become passive smokers 
33.3% say that experiencing complaints and bleeding 
in the vagina, while 25% of respondents who are not 
passive smokers experience complaints and bleeding 
around the vagina. Based on Odd Ratio analysis 
results obtained a value of 1.5 which means IUD users 
as passive smokers have a risk of vaginal bleeding 1.5 
times compared with those who do not use IUD.

DISCUSSION

 a. IUD and IVA

IUD users experienced a positive risk of IVA 3.33 

times compared with respondents who did not use 
IUD. Material IUDs are composed of polyethylene 
and copper plastics. Planting IUDs in the cervix to 
prevent the entry of sperm cells into the female ovum. 
Copper includes positively charged and polar metals 
[9]. During menstruation the level of blood acidity will 
increase, so also when the woman stress the acidity 
level of blood will also increase. As the level of blood 
acidity increases it will be able to corrode copper so 
that copper can be corroded and dissolved in blood or 
fluid in the uterus.

Based on the results of Lekovich’s research, et 
al, on the Comparison of Human Papillomavirus 
Infection and Cervical Cytology in Women Using 
Copper-Containing and Levonorgestrel-Containing 
Intrauterine Devices against 36 IUD users found 
vaginal cleansing 70% of respondents containing 
copper with 95% confidence level (CI) 53.6 - 86.4% 
[2]. From the results of this research indicates that the 
blood and the results of vaginal cleansing contain Cu 
which is the corrosion of Cu metal that is planted in 
the womb.

Cu can finally passively diffuse into the blood and 
is distributed to the body’s cells including the cervical 
cells. Copper can eventually bind to glutathione in 
the body producing GSCu which causes a decrease 
in glutathione concentration in the body. Reaction 
mechanism as follows:

GSH + Cu+                 GSCu   +  H+

 Note: GSH = The formula of glutathione chemical 
compounds

Based on the results of Lekovich’s research, et al, on 
the Comparison of Human Papillomavirus Infection and 
Cervical Cytology in Women Using Copper-Containing 
and Levonorgestrel-Containing Intrauterine Devices 
against 36 IUD users found vaginal cleansing 70% of 
respondents containing copper with 95% confidence 
level (CI) 53.6 - 86.4% [2]. From the results of this 
research indicates that the blood and the results of 
vaginal cleansing contain Cu which is the corrosion of 
Cu metal that is planted in the womb.

The decreasing of glutathione concentration in 
cervical cells causes decreased glutathione function in 
cervical cells. The occurrence of decreased glutathione 
function in the cervical cells will cause free radicals 
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(ROS), which every day to attack the body, including in 
the cervical cells, both entering through food, drink and 
air will be free to react with DNA in the cervical cells. 
Sehigga, causing DNA adduct in vaginal uterine cells as 
the forerunner of cervical cancer. The chemical reaction 
mechanism of adduct DNA is shown below:

ROS +  DNA                DNA damage 
(cancer servics)

The chemical mechanism of cervical cancer due 
to Cu above is reinforced by several reports of cervical 
cancer IUD research results. Based on the results of Sipra 
Bagchi’s research, et al, about the effect of 33% of IUD 
users with an unusual 33.7% Cu in cervical cytology to 
cervical cancer [7]. Based on the findings of Lassise DL, 
et al, on Invasive cervical cancer and intrauterine device 
use, the use of IUD contraceptives to increase cervical 
cancer has been considered since the introduction of 
IUDs in the early 1900s [1].

Based on research results published in the journal 
AKPERGSH LPPM Nursing Academy Giri Satriya 
Husada Wonogiri obtained research results that IUD 
users respondents 33.34% cervical cancer [3]. Based 
on the results of the study Octava Prima Arta, et al, 
published in the journal Nexus published by the Faculty 
of Medicine, State University of Sebelas Maret entitled 
“The Relationship between the Use of Intrauterine 
Device (IUD) and the incidence of Cervical Cancer in 
Dr.Moewardi Hospital” concluded that the users of IUD 
has a cervical cancer risk of 12.7 times compared with 
those not using an IUD [4].

b. IUD and Complaints and Bleeding

IUD users experienced the risk of complaints and 
bleeding 2,125 times compared with respondents who 
did not use the IUD. Materially, the IUD is composed 
of polyethylene and copper type plastic. Planting IUDs 
in the cervix to prevent the entry of sperm cells into the 
female ovum. However, with frequent friction-friction 
on the cervix so that menyehabkan inflammation and 
bleeding. Based on the results of Onur E, et.al, on 
the impact of copper-containing and levonorgestrel-
releasing intrauterine contraceptives on cervicovaginal 
cytology and microbiological flora: A prospective study 
that colonization by Candida spp. and mycoplasma 
infection was diagnosed significantly more frequently 
after one year of use of Cu-IUD than in the baseline [5].

 c. Passive Smokers With Bleeding

Based on Odd ratio analysis results obtained a 
value of 1.5 which means IUD users as passive smokers 
experience the risk of complaints and bleeding 1.5 times 
compared with those who do not use IUD. Passive 
smokers, ie people who do not smoke but have to inhale 
cigarette smoke. This condition can increase stress on 
them. This is because they are uncomfortable, stress is 
in one room with smokers.

In people who are increasingly stressed, it will cause 
their hormones higher cortisol which will affect the 
higher the level of blood acidity. With the higher acidity 
of the blood to add acidity to the cervical cells so that 
the more strongly mengkorosi the copper in the womb 
cells. The stronger the corrosion it will cause more 
inflammation in the uterus IUD users. 

Based on research results Onur, et al, on the impact 
of copper-containing and levonorgestrel-releasing 
intrauterine contraceptives on cervicovaginal cytology 
and microbiological flora: A prospective study that 
colonization by Candida spp. and mycoplasma infection 
was diagnosed significantly more frequently after one 
year of use of Cu-IUD than in the baseline [5].

 CONCLUSION

Based on the discussion then the conclusions 
obtained from this research is First, IUD can cause 
cervical cancer with level 3,33 times compared with 
that do not use IUD. Secondly, the use of IUD can cause 
various health complaints and bleeding with risk level 
2,125 times compared to non IUD users. Third, Passive 
smokers participate in increased risk of IUD users 
experiencing complaints and bleeding with a risk level 
of 1.5 times compared with non-passive smokers.

RECOMENDATION

Further research is needed to reduce the risk 
of cancer due to IUD use. It is important to do risk 
communication to patients who want to use IUD as their 
contraceptive choice. Awareness needs to be made to the 
public so that smoking is not done in the house so as 
not to give exposure to cigarette smoke to other family 
members who do not smoke.
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ABSTRACT

Human Immunodeficiency Virus (HIV)-Acquired Immunodeficiency Syndrome (AIDS) in South Africa is 
a prominent health concern as more people are living with HIV-AIDS than any other country in the world. 
As such South Africa hosts the largest HIV-AIDS programmes globally3.Appropriate management of HIV-
AIDS treatment and wellness programmes are vital to ensure operational efficiency and cost effectiveness, 
hence ensuring optimal patient management. Integral to HIV-AIDS treatment and wellness programmes is 
programme monitoring and evaluation. Although monitoring and evaluation research has been conducted 
in the public HIV-AIDS health care sector with a variety of proposed tools/framework in existence; a 
substantial gap exists with similar HIV-AIDS programmes in the private healthcare environment. As it is 
not necessary to reinvent tools or frameworks for this environment, this article reveals how current smart 
practises from contextually relevant environments may be adapted to be implemented in private sector HIV-
AIDS programmes. The treatment and management of HIV-AIDS is a continually changing process informed 
by state of the art international randomised controlled trials, global operational programme dynamics set 
against global, national and local ethical, regulatory requirements. It is inherent that HIV-AIDS wellness 
providers reengineer their service delivery so as to adapt industry standards to achieve best treatment and 
patient outcomes.

Keywords: monitoring and evaluation, conceptual framework, HIV-AIDS

INTRODUCTION

HIV - AIDS places a significant burden of disease 
on HIV-AIDS service providers in South Africa due 
to the increasing HIV prevalence and incidence in 
the region. These HIV service providers which offer 
HIV wellness, treatment and care and include the 
Department of Health facilities, non-governmental 
organisations ,organisations; faith based organisations, 
civil organisations and selected private organisations. 
HIV-AIDS service delivery is paramount to ensure that 
all citizens receive access to appropropriate and relevant 
treatment and care in order to curb the incidence of 
HIV-AIDS related disease mortality and morbidity. 
Current challenges with these HIV-AIDS programmes 
are suboptimal treatment outcomes, lack of proper 
fiscal management, lack of effective monitoring and 
evaluation systems and drug shortages4.These challenges 

often lead to inappropriate treatment and management of 
HIV-AIDS patients in the South African private, public 
and parastatal sectors. Urgent reviews and investigations 
into these programmes need to be undertaken to assess 
gaps in programme delivery and present solutions to 
enhance optimal service delivery. This paper reports 
on a study that was conducted at a private managed 
healthcare provider of HIV-AIDS services in South 
Africa. The HIV-AIDS programme was reviewed, 
investigated and analysed in order to provide tangible 
solutions to enhance HIV-AIDS service delivery across 
this and similar programmes. Data was reviewed from 
several multi-sectoral HIV-AIDS providers and will be 
used to inform the HIV-AIDS field regarding optimising 
monitoring and evaluation of HIV-AIDS programmes 
to enhance clinical management of patients. As the 
HIV-AIDS epidemic matures into its third decade of 
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existence, monitoring and evaluation of the epidemic 
becomes critical to ensure HIV-AIDS service delivery 
targets and goals are being met within budget constraints. 
This data will shared with public sector facilities and 
non-governmental organisations to ensure that HIV-
AIDS treatment and wellness programmes are optimally 
managed to allow for greater public health impact.

LITERATURE REVIEW

South Africa has the largest ARV programme 
globally, with 48 % of adults on the programme2.South 
Africa’s national public sector response to HIV-AIDS 
is spear headed by the South African National AIDS 
Council (SANAC).The council has made and continues 
to make bold strides toward the prevention and ultimate 
elimination of HIV-AIDS in South Africa. SANAC’s 
key initiative is the development of the South African 
National Strategic plan for HIV, TB and AIDS (NSP). 
The plan addresses the key components of the HIV-AIDS 
and TB epidemics. This plan also explores key iniatives 
towards the improvement of service delivery though the 
various district levels within the country. The NSP 2012–
2016 is driven by a long-term vision for the country with 
respect to the HIV-AIDS and TB epidemics. The South 
African Department of Health has adapted the three 
zeros proposed by UNAIDS to suit the local context4.

The South African vision is: “ zero new HIV-AIDS 
and TB infections; zero new infections due to vertical 
transmission; zero preventable deaths associated with 
HIV-AIDS and TB; and zero discrimination associated 
with HIV-AIDS, STIs and TB”7.

RESEARCH METHODOLOGY

The central objective of this article is to: “To propose 
a conceptual monitoring and evaluation framework 
derived from quality management systems for the 
management of HIV-AIDS private sector programmes 
that can be used in both public and private healthcare 
sectors through the analysis of current conceptual 
frameworks in HIV-AIDS healthcare and HIV-AIDS 
programmes within the South African context of HIV-
AIDS healthcare provision”. 1

Based on the imminent themes that emerged from 
the data review and analysis, this monitoring and 
evaluation framework is a synthesis of consensus-based 
international recommendations for monitoring HIV-
AIDS treatment and care. The purpose of this conceptual 
framework for the monitoring and evaluation of HIV-

AIDS private sector programmes is to allow management 
to plan the programme initiatives, implement the service 
offering and measure patient and healthcare responses 
to the service provision through monitoring efforts. 
Through evaluation, it is aimed that the programme 
will be reviewed and reports generated for relevant 
stakeholders to then improve and adapt the programme 
based on patient needs and best treatment practices.

RESULTS AND DISCUSSION 

Several monitoring and evaluation frameworks 
across the various sectors have evolved in response to the 
HIV-AIDS epidemic.  The global HIV-AIDS field utilises 
the Joint United Nations Programme on HIV-AIDS 
(UNAIDS) and United States Agency for International 
Development (USAID) monitoring and evaluation 
frameworks for HIV-AIDS programmes based on their 
versatility and relevance to the civil healthcare  sector, 
public healthcare sector and para statal  healthcare sector. 
The South African Department of Health has developed a 
South African National monitoring and evaluation HIV-
AIDS Framework for use nationally in South Africa. 
The UNAIDS and USAID/Global Fund frameworks 
are the most widely used and accepted HIV-AIDS 
monitoring and evaluation frameworks globally and 
hence were chosen to be reviewed. These frameworks 
track important global milestones in the global battle 
against HIV-AIDS. The UNAIDS and USAID HIV-
AIDS monitoring and evaluation frameworks recognise  
the need for a broader-based, expanded response to the 
epidemic in sectors ranging from health to economic 
development and the need to provide leadership and 
better-coordinated streamlined service delivery. These 
global frameworks offer support to countries regarding 
HIV-AIDS-related global activities, programme 
development and coordination global HIV-AIDS 
surveillance and resource mobilization. The South 
African National monitoring and evaluation HIV-AIDS 
Framework builds on the above and is relevant to the 
South African HIV-AIDS epidemic.

Currently, monitoring and evaluation frameworks 
assessing HIV-AIDS programmes have been developed 
for sector-specific responses and span different 
national and international arenas. The South African 
private managed healthcare sector manages HIV-
AIDS specific programmes offering comprehensive 
HIV-AIDS treatment, wellness and care to selected 
patients on medical insurance. There is a current lack 
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of a contextually relevant, sector appropriate monitoring 
and evaluation HIV-AIDS framework for this sector, 
heralding an urgent need for development of such a 
framework.

Proposed monitoring and evaluation system

This proposed monitoring and evaluation system 
will be based on results as a powerful management tool in 
helping this healthcare organization demonstrate impacts 
and outcomes to their respective stakeholders. This 
programme will feature a results-based monitoring and 
evaluation system, emphasising outcomes and impacts 
of the programme while also examining programme 
implementation through programme inputs, activities 
and outputs. This monitoring and evaluation system 
will provide important feedback about the progress as 
well as the success or failure of the programme and will 
serve as an avenue for continuous learning, training and 
development. 

The proposed conceptual monitoring and evaluation 
HIV-AIDS framework comprises:

Technical specifications of the indicators

Indicators offer a consistent and standardised 
evaluation of effectiveness when adapted for use in 
HIV-AIDS healthcare programmes. With specific 
reference to the private healthcare sector, indicators 
need to have a tailor-made feature correlating with 
health risk in order to ensure appropriate mitigation 
and high organisational impact. For this proposed 
conceptual framework for monitoring and evaluation of 
HIV-AIDS, private sector programme indicators will be 
sensitive and provide an early warning thereby enabling 
proactive decision-making. Indicators will also provide 
a retrospective view on risk events, so lessons can be 
learned from the past. Indicators will also provide a 
real-time actionable intelligence to decision makers and 
health risk managers. Risk management in healthcare is 
potentially more important than in any other industry. 
Risk rating of indicators is a key consideration for HIV-
AIDS management. 

iii. Digital automation

This article proposes that the conceptual framework 
be digitally automated to assist staff and management at 
the healthcare programme concerned. This can be easily 
achieved with programme developers and rigorous 
testing with application designers with integrating 

layout and analytics. New features can be updated 
based on alpha and beta testing. Considering the way 
in which mobile applications are continually changing 
the world with remarkable new applications being 
developed every day, this can be rolled out to monitoring 
and evaluation frameworks for HIV-AIDS. Health and 
hospital applications represent an area of incredible 
innovation, as healthcare workers are able to manoeuvre 
for education, learning and awareness. These apps can 
save time and provide useful information to the end-user.

A digitally automated conceptual framework will 
ease data collection as it will be automated; will allow 
for real time data trending; and provide daily, weekly 
and monthly reports on programme activities and 
programme targets. Access to data management will be 
controlled through managerial authorisations only in 
order to allow data integrity with minimal chance of data 
manipulation. Data reports can be generated based on 
the priority of indicators and can also be set up for alert 
functions to managers and programme decision makers. 
Functionality can also be set up to ensure snapshot 
dashboard and framework monitoring on smartphones 
and tablets at any time.

iv Mobile application development

Mobile applications are becoming very popular, 
spanning usage amongst all age groups and also across 
all sectors such as health, gaming, food, nutrition and 
fashion. Mobile applications also offer convenience and 
accessibility to all users and offer enhanced modes of 
mobile communication and collaboration. Given that 
mobile applications are revolutionising the way people 
think, live and learn, the researcher proposes that an 
added advantage of a digitally automated HIV-AIDS 
conceptual framework will be to develop a mobile 
application for intended users. 

Following the necessary research and goal 
development, a wireframe and storyboard is created. In 
this phase, ideas and features fuse into a clearer picture. 
Wire framing is the process of creating a prototype of the 
application. Following wire framing, prototype testing 
occurs. The development of back end and front end 
processes occur next. Back end processes encompass 
how the developer customizes the user’s experience. 
Following this, access control and data control occur, 
with data storage then considered. Data integration 
which allows users to access from and publishes data 
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to third party users occurs next. Front end processes 
encompass storing data locally to speed up load time, 
thereby allowing for synchronisation which enables 
off-line usage. Finally, the user interface design and 
development process occurs, which leads to the testing 
process. Testing should be done with different groups of 
people over several time frames in order to ensure that 
all errors are excluded and data integrity assured.

The development of a mobile application for the 
monitoring and evaluation an HIV-AIDS conceptual 
framework for a private sector HIV-AIDS programme 
will give a programme a competitive edge over other 
HIV-AIDS providers in the industry. A mobile application 
of this nature will allow for real-time data collection, 
collation and results provision. Data can be colour-coded 
and risk rated and provide a snapshot of whether the 
programme is in the red (danger) zone, yellow (caution) 
zone or green (good to go) zone. This will allow timeous 
interventions to be undertaken in real-time to address 
issues as they occur. Security measures can be installed 
to allow data integrity verification with all users, either 
getting read access or the ability to edit as well. Digital 
automation of this monitoring and evaluation HIV-AIDS 
conceptual framework is an example of an innovative 
health solution bridging the gap between HIV-AIDS 
healthcare and technological advancement

V Dashboard

Dashboards often provide at-a-glance views of 
key performance indicators relevant to a particular 
programme or project. The use of a dashboard as part of 
the proposed conceptual framework for the monitoring 
and evaluation of HIV-AIDS private sector programmes 
was proposed which could be used in both public and 
private healthcare sectors. Based on the literature review 
conducted for this research study, it is evident that no 
HIV-AIDS programmes in South Africa in the private 
sector are utilising dashboard functionality as part of 
the monitoring and evaluation conceptual framework 
to assess programme performance indicators was 
then proposed. The use of an HIV-AIDS dashboard 
structured according to a set of indicators based on risk 
stratification. Indicators can be triaged based on risk 
and programme outcome and mission. Triaging can be 
colour coded as red (severe); yellow (moderate); green 
(mild) and depending on the population of indicators, 
can be color coded to provide a visual measure of 
performance to gauge overall programme status as well 

as the problematic component.

CONCLUSION AND RECOMMENDATIONS

This article revealed the importance of 
methodological combinations for a better understanding 
of results and the mechanisms of changes in the evaluation 
of HIV-AIDS private sector activities. This HIV-AIDS 
monitoring and evaluation framework could help to 
homogeneously assess HIV-AIDS prevention, treatment 
and wellness activities currently being implemented by 
HIV-AIDS programmes within South Africa. In addition, 
the indicator matrix could help healthcare workers 
improve their HIV-AIDS monitoring and evaluation 
activities. The indicator matrix enables the detection 
of gaps in intervention levels in order to generate 
strategies that may enhance HIV- AIDS programmes 
in the future. The above proposed digitally automated 
conceptual framework provides a clear roadmap to 
HIV-AIDS programme planning; monitoring and 
evaluation. It delineates clear pathways to programme 
goals and objectives and defines relationships between 
programme inputs, processes, outputs and outcomes. It 
describes how programme factors interact with external 
and internal environmental factors. The dashboard and 
automation functionality allows real-time assessment of 
programme measures in a novel, innovative and user-
friendly manner. Given that South Africa has a well-
established multi sectoral response to HIV-AIDS with 
various public, private and NGO programmes dedicated 
to the on-going prevention, treatment and wellness of 
HIV-AIDS, there is a need to develop common tools 
which are imperative to HIV-AIDS operational research 
activities to streamline work activities and to attain the 
best results possible from HIV-AIDS programmes

 A proposed framework such as this is not only 
relevant to the private HIV-AIDS sector, but can be 
adapted for use in other sectors to ensure a multi-sectoral 
response to the HIV-AIDS epidemic. The innovative 
computerised technique allows this conceptual 
framework ease of use and offers a competitive edge 
over its counterparts,
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ABSTRACT

The objective of this study is to know the process of storage, distribution, maintenance and control on 
logistic management of medical equipment at Padang Port Health Office. This research uses qualitative 
approach. The result of the study shows that the policy is guided by the Guidelines of Medical Device 
Management in Health Facilities in 2015 and regulations related to the management of state property but 
the existing policy has not been socialized to all health equipment managers and has not been downgraded 
in the form of technical guidelines or standard operating procedures. Human resources are less in terms of 
quality and quantity. The budgets are still lacking primarily. Infrastructure are still lacking mainly for the 
storage of medical equipment and warehouses. Implementation of storage, distribution, maintenance and 
control of health equipment logistic has not been implemented properly. The function test for 357 medical 
devices obtained 45 units (12,60%) of medical equipment can not be functioned, 3 units (0,84%) of health 
equipment can not be tested because there is no officer available and 21 units (5,88%) unknown health 
equipment.

Index Terms— Analysis, Distribution, Logistic Management, Medical Equipment, Planning, Procurement, 
Storage.  

INTRODUCTION

World Health Organization (WHO) in 2015, states 
that more than 50% of health equipment in developing 
countries is not functioning or cannot be used optimally 
due to lack of maintenance efforts. WHO also estimates 
that 95% of medical equipment in developing countries 
is imported, most of which do not meet the needs of 
national health services and are not used effectively and 
efficiently 1,2,3.

Padang Port Health Office (PHO) is one of 49 
Port Health Office in Indonesia. Padang PHO has been 
awarded as the best manager of State Property in all of 
PHO in Indonesia in 2014 and implementing logistics 
management system especially health equipment in 
order to achieve excellent service. However in the 
subsequent execution of whether this system is retained 
to date in accordance with regulations relating to 
logistics management 4.

 Based on preliminary survey results, there are 
still many health tools that are stacked in some storage 

places, even some health equipment stored in the home 
office. Based on the review of documents from the State 
Property Report of Padang PHO in 2016 from 357 units 
of existing health equipment, 311 units (87.11%) of good 
health equipment, 5 units (1.40%) health equipment in 
damaged condition lightweight and 41 units (11,48%) 
health equipment in a state of severely damaged. The 
amount of equipment that is in a state of damage is 
closely related to the process of maintaining the tool.

In addition to the accumulation of goods, the 
problem found in the Padang Port Health Office is still 
there were health equipment that is not given the code 
number of goods. According to Decree of the Minister 
of Finance No. 29 / PMK.06 / 2010 of 2010 concerning 
the classification and verification of State Property, User 
of Goods / Proxy of Users of Goods must register and 
record State Property (BMN) into List User / List of User 
Power of Attorney according to and goods codification 
in order to realize the orderly administration and support 
the orderly management of State Property.
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The results of the interviews that researchers 
conducted in the initial survey with the officer of BMN 
management on March 07, 2017 revealed that there 
are several items of medical equipment that has not 
been known to exist with the total initial value of IDR 
4.791.477.250, - (four billion seven hundred ninety 
one million four hundred seventy seven thousand two 
hundred and fifty rupiah). The equipment is Blood 
Chemistry Analysis, Stethoscope, Defibrillator and 
Pacer Analyzer / tester, Pressure Transducer for NIBD 
and Filter Compressor. Besides, there is also a mutation 
of medical equipment without the knowledge of BMN 
managers.

Based on the above description, we need to conduct 
research on analysis of logistics management of health 
equipment at the Port Health Office of Padang. 

METHOD

This type of research is qualitative research and data 
were analyzed with Miles and Huberman model through 
data reduction, Data Presentation and Verification. This 
study was conducted from January to December 2017 at 
Port Health Office of Padang.

Technique of taking informant in this research by 
purposive sampling that is sampling technique with 
certain consideration made by researcher based on 
characteristic or characteristic of population which 
have been known. Data collection in this research 
was conducted in several ways such as observation 
(observation), in-depth interview (Indepth Interview), 
and document review 5.

RESULTS

Policy

The policy for managing medical devices at Padang 
PHO is carried out based on the rules relating to the 
management of BMN such as the Regulation of the 
Minister of Finance of the Republic of Indonesia Number: 
181 / PMK.06 / 2016 concerning Administration of 
State Property, Minister of Finance Decree Number 29 
/ PMK.06 / 2010 in 2010 concerning classification and 
codification of State property, Republic of Indonesia 
Minister of Finance Regulation No. 244 / PMK.06 
/ 2012 concerning Procedures for Implementation 
of BMN Supervision & Control, Minister of Home 
Affairs Regulation No. 17 of 2007 concerning Technical 
Guidelines for Regional Property Management and Tool 

Management Guidelines Health at the Health Facility and 
the user guide for each tool. Besides that, the manager 
of medical devices who work in the work area does not 
get a decree from the Head of the Padang PHO and the 
task as manager of the medical device is not included 
in the job description in employee work goals of each 
management officer.

Resources

The results of the study found that personnel in the 
implementation of medical logistics management in the 
Padang PHO in terms of quantity were not enough. Padang 
PHO should have as many as 6 electromedical personnel 
while the Padang PHO has only one electromedical 
staff. Existing electromedical technicians have not 
been fully involved in the management of medical 
devices because they are deemed not to understand the 
equipment available in the PHO and the other reason is 
that there is no electromedical technical function in the 
PHO position map. In terms of quality it is still lacking 
because the officers have never received training or 
socialization about the management of medical devices 
in addition to multiple positions. 

 Tools

Padang PHO does not yet have facilities and 
infrastructure in accordance with the standards set by 
the Indonesian Minister of Health as outlined in the 
Guidelines for Standardization of Human Resources, 
Facilities and Infrastructure in the Port Health Office 
Number 1314 / MENKES / SK / IX / 2010 Year 2010. 
Cabinets and shelves storage is still not good at the main 
office or in several regional offices.

Storage 

The storage process begins with the acceptance stage 
carried out by electromedical personnel, BMN users and 
managers. The acceptance process is carried out through 
three stages, namely physical examination, function test 
and tool testing. Then the recording of the tool is done 
with the Application for BMN and tool labeling. Then 
the tool is submitted to the head of the section (user) 
using the Handover Minutes. Tools received by the user 
are then stored or distributed to the work area office. 
Tool storage is carried out according to the function of 
the tool. Tools that function to diagnose diseases are 
stored in polyclinics or blood chemistry laboratories. 
Tools for vector control and sanitation are stored in 
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vector laboratories and sanitation and warehouses for 
equipment and pesticides. Small tools are placed on the 
floor and large tools are placed on shelves or on the floor. 
Similar items but various sizes are grouped together by 
sorting from the smallest to the largest size.

 Distribution

The process of distributing of medical devices in 
Padang PHO is carried out according to BMN rules, 
namely Minister of Home Affairs Regulation No. 
17/2007 concerning Technical Guidelines for Regional 
Property Management and Guidelines for Management 
of Medical Devices in Health Facilities. The activity 
begins with a request for medical devices to the head 
section, after being approved for a physical examination, 
a functional test and a tool test. Transportation facilities 
for shipping medical devices and drivers are available. 
The process of physical expenditure of goods, 
transportation processes and demolition processes is 
pursued as best as possible to avoid damage during the 
shipping process. Some things that are not yet in line 
are the Minutes of Examination of distributed Goods and 
reports on the realization of medical devices distributed 
to working area is not been found yet. This happens 
because technical instructions and standard operating 
procedures on how to distribute medical devices at PHO 
are not yet available. Besides, medical officers have 
never received training or socialization.

Maintenance

The process of maintaining medical devices in 
Padang PHO has not been carried out in accordance with 
the Guidelines for Management of Medical Devices 
in Health Facilities because preventive maintenance 
and inspection activities have not been carried out. 
Maintenance activities carried out in the form of 
corrective maintenance carried out by each section 
without involving electromedical personnel except for 
maintenance of ambulance cars. There is no record book 
of corrective actions including the length of time for 
repairs and no reports of maintenance, in addition to the 
number of uncalibrated ales.

Control

The process of controlling medical devices at the 
Class II Padang Health Office has not been fully in 
accordance with Minister of Home Affairs Regulation 
No. 17 of 2007 concerning Technical Guidelines for 

Management of Regional Property. Control is carried 
out by the section head through bookkeeping / records 
checking.

DISCUSSION

Policy

According to the researchers’ assumptions, seeing 
the many problems related to this policy indicate that 
health equipment management activities have not been 
a priority either by the Director  General of Disease 
Prevention and Control of the Ministry of Health of the 
Republic of Indonesia the Padang Port Health Office. 
Whereas in carrying out medical device management 
activities at the Padang PHO, the first and fundamental 
step that must be carried out is to make the operational 
policies themselves from activities in real terms. This 
operational policy will move the organization to meet the 
management needs of medical devices in Padang PHO. 
Although nationally there are guidelines and regulations 
related to BMN as a reference, but in its implementation 
at the Padang PHO, technical guidelines and standard 
operating procedures need to be made in accordance 
with the characteristics of the Padang PHO so that 
implementation of standardized medical equipment 
management activities can be evaluated. Implementers 
of policies should be given a decree so that in carrying out 
their duties they have a legal basis for all actions that are 
used as legal aspects to determine or maintain something 
that is decided. It is recommended that the Head of the 
Padang PHO make a standard operating procedures for 
the management of medical devices so that the medical 
administrators in implementing management activities 
become more clear, systematic and standardized so that 
they can implement them appropriately.7

Resources

The quality of human resources involves two 
aspects as well, namely physical aspects, and non-
physical aspects that involve the ability to work, think, 
and other skills. Therefore, efforts to improve the quality 
of human resources can also be directed to both aspects. 
To improve physical quality can be pursued through 
health and nutrition programs. Whereas to improve the 
quality or non-physical abilities, education and training 
efforts are the most needed.8

The implementation of logistic management of 
medical devices can run well should electromedical 
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personnel be added to 6 people in accordance with the 
Joint Regulation of the Minister of Health and Head of 
State Personnel Agency Number 46 of 2014 and Number 
23 of 2014 concerning Implementation Guidelines for 
the Minister of Administrative Reform and Bureaucratic 
Reform of the Republic of Indonesia Number 28 of 2013 
concerning the Functional Position of Electromedical 
Technical and Credit Numbers states that the number 
of electromedical personnel in the Class II Port Health 
Office environment is electromedical personnel of 6 
people, consisting of; skilled 4 (four) people and experts 
2 (two) people. In order for each work area to have one 
electromedical staff to manage medical devices that are 
available throughout the work area of   the Padang PHO, 
the technical officers are more focused on working 
on their activities. Besides that, the electromedical 
personnel available are given roles according to their 
educational background. It is recommended that the 
Director  General of Disease Prevention and Control as 
the main unit of the PHO add electromedical functional 
positions to the PHO position map. 

Tools

Means are tools to facilitate and facilitate work. 
In the business world to achieve better results, besides 
human beings who are experts in their fields, materials 
/ materials are needed as a means because material and 
means cannot be separated. Support for facilities such as 
workplaces, tools, transportation and funds is important 
for smooth work. The facilities used for logistics 
management of medical devices include cabinets, shelves 
and operational vehicles. Facilities that are available at 
this time should be maintained both in terms of quality 
and quantity because the facilities are very important to 
support the implementation of good health equipment 
management activities. It is expected that the Padang 
PHO can budget funds for the purchase of shelves or 
cabinets for the main office or regional office.9 

Storage 

Storage can be interpreted as an activity and 
business to carry out management, organization and 
arrangement of inventory items in the storage room. The 
process of storing medical devices in the Padang  PHO 
is carried out based on BMN rules and Guidelines for the 
Management of Medical Devices in Health Facilities.10

DISTRIBUTION

The logistics distribution activity is basically 

a continuation of the process of storing or storing 
logistics or empirically is one part of the logistics 
warehousing activity itself. It is better if the manager of 
the medical device makes a Minutes of Examination of 
the Distributed Goods and reports on the realization of 
medical devices that are distributed to working are. In 
addition, officers need to be given training or outreach 
on ways of distributing good medical devices..

Maintenance

Maintenance of health equipment is a series of 
preventive and corrective activities carried out to 
maintain quality medical equipment, safe and usable). 
It is better if the manager of the medical device keeps 
a schedule of preventive inspections and maintenance 
and records corrective actions including the length of 
time for repairs. Electromedical power is involved in 
the maintenance of medical devices. For this reason, 
all medical personnel management is given training in 
maintaining good medical devices.

Control

In the control process, the delivery of the minutes of 
the results of the inspection to the manager of medical 
devices is very important to do as feedback from 
control activities. The delivery of this minutes will be 
a correction for managers to improve the process of 
managing medical devices at the next Padang PHO. The 
results of this examination need to be submitted to the 
Head of Padang PHO to be a note for policy makers in 
determining the steps to improve the management of 
logistic equipment in Padang PHO.

It is hoped that these control activities will be 
carried out by all section heads to all work areas. The 
results of the examination are poured into the Minutes 
of Examination Results. The event news is sent to the 
manager of medical devices and sent to the Head of 
Padang PHO. Training and outreach should be given to 
implementers of logistical control equipment in Padang 
PHO.

CONCLUSION

The logistics management policy for medical 
devices at the Port Health Office in Padang is guided by 
regulations relating to the management of State Property 
and Guidelines for Health Equipment Management in 
Health Facilities of the Directorate General of Health 
Efforts of the Ministry of Health, but the policies have 
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not been disseminated to all medical administrators 
and have not been revealed in the form of Technical 
Guidelines and Standard Operating Procedures that 
are specific to Padang Port Health Office. Managing 
staff in logistics equipment management activities at 
the Padang Port Health Office in terms of quantity and 
quality are still lacking. Funds and facilities for logistics 
equipment management activities are still lacking. The 
implementation of logistics equipment management 
activities at the Padang Port Health Office has not been 
implemented properly so that not all available medical 
devices are available in ready-to-use conditions. 
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ABSTRACT

This study aims to analyze the effects of extract Andaliman Fruit / Zanthoxylum Acanthopodium Dc (EZa) 
to CAMP mRNA expression and bacterial load in Mice Balb-C before and after Gardnerella vaginalis 
infection. Experiment to Balb-c mice consists of three groups; Control groups, given EZa 5 days groups 
and EZa 7 days groups prior Gardnerella vaginalis inoculation. Bacterial number and colonies, mRNA 
CAMP expression, were examined 3 and 5 days after inoculation of Gardnerella vaginalis. Data showed that 
administration of EZa extract for 7 days before Gardnerella vaginalis inoculation had a significant effect both 
on the decrease in bacterial number and bacterial colonies as well as in enhancing CAMP mRNA expression. 
The five-day EZa extract reduced the number of bacteria and increased mRNA expression significantly but 
was less effective in reducing the number of bacterial colonies. Controls group that was not given anything 
had significant increases in bacterial numbers and colonies, and increased CAMP expression was higher 
compared to another group.  Conclusion:  this study found Extract of Zanthoxylum acanthopodium DC 
(EZa)  indicated as a potential anti-bacterial and immunomodulator especially to Gardnerella Vaginalis 
infection.

Keywords: Andaliman Fruit, CAMP mRNA expression, Gardnerella vaginalis.

INTRODUCTION

Indonesia has many natural ingredients that are often 
used as herbal medicine for various types of diseases. 1,2  
Andaliman fruit or Zanthoxylum acanthopodium Dc is a 
species of the citrus family, Rutaceae that widely found 
in the area of North Sumatra, Indonesia which at the 
same time become the spice on food that is very liked by 
the community. This fruit is unique because its acidity 
is often used as an ingredient for traditional food made 
from raw fish.3 

The family of Rutaceae family such as Zanthoxylum 
armatum has been extensively studied but the benefits 
of Zanthoxylum acanthopodium Dc still rarely studied. 
One of the benefits that have been studied is its ability to 
inhibit angiogenesis in breast cancer cells. 4-9 

One of the problems in Indonesia is bacterial 
vaginosis such as Gardnerella vaginalis (GV). This 
bacterium is very risky in pregnancy and can also 
cause inflammation of the pelvis. This bacterial can be 
replaced by vaginal lactobacillus ant its characterized 
with low vaginal acidity.10-12 Antibiotic treatments for 
this bacterial infection are not recommended because it 
is potential become a resistant or reoccurrence infection. 
It is suggested to try to find natural anti-microbial from 
plant or a non-pathogenic organism, recommended 
natural ingredients that affect bacteria while enhancing 
immune status. 13 

Natural ingredients that affect bacteria while 
enhancing immune status is supposed as good herbal 
medicine. Andaliman fruit has a flavonoid content that 
enables it to increase immune status as well as affect the 
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bacteria, but this is still an assumption that needs to be 
proven. One marker host defense to bacterial infection 
include Gardnerella vaginalis is cationic antimicrobial 
peptides (CAMPs). 14 

This study aims to analyze the effects of Andaliman 
Fruit extract Zanthoxylum acanthopodium Dc (Eza) to 
CAMP mRNA expression and bacterial load in Mice 
Balb-C before and after Gardnerella vaginal infection. 

MATERIALS AND METHOD

Andaliman Fruit Extraction. 

The andaliman fresh fruit was obtained from 
an altitude of Lake Toba region, namely in the 
village Buttumalasang North Sumatra Indonesia. 
Andalimanfresh fruit as much as 2.5 kg dried in the 
hot sun and dry andaliman freezer into fruit (1.8 kg). 
The extraction was done in the laboratory of Research 
Institute for Medicinal and Aromatic Plants (Balitro) 
with the following steps: preparation of a test (extract) 
beginning of the drying process using the oven for five 
days to simplicia. Simplicia (1500 grams) smoothed 
using a grinder with the fineness of 3-4 mm into a coarse 
powder, then soaked in a steel boiler using solvent 96% 
ethanol as much as 7500 ml (concentration of 1: 5 liter). 

Extraction technique maceration was mixer / stirring 
for 3 hours, left to soak for 24 hours and is filtered using 
a filter paper to separate the residue and filtrate. Results 
filtrate in-rotavator or evaporation to separate the 
solvent to obtain a thick extract Andaliman fruit (fruit 
preparations andaliman ethanol extract yield 7%).

Animal. 

Mice (Mus musculus) strain Balb-c female adults 
age 8-12 weeks weighing 18-20gram used as a test dose 
of the experimental animals. Animals are given standard 
feed ad libitum and be treated according to conventional 
cages. 

Protocol Intervention. 

Animals Balb-C female, healthy, age 8-12 weeks, 
weighing 18-20 grams are from Bogor PT.INDOANILAB 
adapted for seven days in the laboratory animal faculty 
of medicine Hasanuddin University with standard 
cages and feeding according to the standard laboratory 
indefinitely.  Animal weighing eight days and then 
divided into three cages at random (random) with mean 

weight of not more than 20% of each group consisted of 
four tail as replication. K1: a control group (non EZa) 
CMC1% treatment by administering a dose of 0.1 ml 
/ 10 grams of BB / as long as seven days by gavage, 
the 8th day of inoculation GV. K2: EZa group 5 days of 
treatment with 2% EZa administration dose of 0.1 ml 
/ 10 g BW / day by gavage for five days, the 6th day of 
inoculation GV. K3: group EZa 7 days of treatment with 
2% EZa administration dose of 0.1 ml / 10 g BW / day 
by gavage for seven days, the 8th day of inoculation GV. 

GV Bacteria from the Laboratory of Microbiology 
UNHAS Makassar, a method of induction in mice that 
intravaginal inoculation concentration of 3x104 @ 10μl  

(Sirait et al.2017). Blood samples for the measurement 
of CAMP gene mRNA in mice each performed three 
times, namely: before treatment, after treatment and 
three days after inoculation GV. CAMP gene mRNA 
expression was identified using real-time PCR. 
Samplingvaginal secretions using a vaginal swab for 
bacterial load measurement is performed three times: 
before treatment, 24 hours after inoculation GV and GV 
3 days after inoculation. The bacterial load is identified 
by microscopic examination per 10 fields of view and 
culture PCA colony counting.

Statistical analysis 

Data were analyzed using paired t-test and considered 
as significant if probability value (p-value) <0.05. Data 
were presented as a mean and standard deviation.

RESULTS

The data showed that mice given EZa for 7 days 
before inoculation with GV showed a higher bacterial 
decline (-27.0) than others and this decrease was 
statistically significant (p<0.001). Results also showed 
that mice were given EZA for five days before GV 
inoculation also showed a significant decline (-26.8) 
post-inoculation GV but lower than that of 7 days 
p<0.001). Control groups that were not given EZa did not 
experience a decrease in the number of bacteria instead 
had a significant increase (p=0.004)  in the number of 
bacteria (+25.0) (Table 1).



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        609      

TABLE 1: Effect Extract Zanthoxylum acanthopodium Dc (Eza) to the number of bacteria 

Group

Total bacteria
Mean±SD

P*
day 1 day 3 Change

Control 48.3 ±6.8 73.3±1.9 +25.0 0.004

EZa   ( 5 days) 41.0±6.1 14.30 4.6 -26.8 <0.001

EZa   (7 days) 34.5±5.2) 7.5±2.1 -27.0 <0.001

*Paired T-Test

+Increase

-Decreased

The data showed that after three days GV inoculation, mice were given EZa for seven days before injection with 
GV showed a higher number of bacterial colonies decline (-12.25) than others and this decrease was statistically 
significant (p<0.000). Results also showed that mice were given EZA for five days before GV inoculation did not 
show the number of bacterial colonies decline even increasing (+1.25) although not significant (p=0.312). Control 
groups that were not given EZa  did not experience a decrease in the number of bacteria instead had a significant 
increase (p<0.001)  in the number of bacteria (+54.75) (Table 2).

TABLE 2: Effect EZa to the number of bacterial colonies  

Group

Total bacteria
Mean±SD

P*
day 1 day 3 Change

Control 45.00 ±3.74 100.75 4.65 +54.75 <0.001

EZa         
( 5 days)

22.50± 1.29 23.75(1.71) +1.25 0,312

EZa 
(7 days)

18.50±1.91 6.25(2.22) -12.25 <0.000

 Paired T-Test

+Increase

-Decrease

The data showed that mice given EZa for seven days before inoculation with GV showed a significant increasing 
(p=0.016)  of CAMP gene mRNA expression (+0.79). Results also showed that mice were given EZA for five days 
before GV inoculation showed a significant (P<0.001) increase of CAMP gene mRNA expression (+1.52) post-
inoculation GV but lower than the control group increased. Control groups that were not given EZa showed a higher 
increasing  in the number of CAMP gene mRNA expression (p<0.001)  in the CAMP gene mRNA expression (+2.93) 
than that mice given EZa for seven days before inoculation with GV (Table 3).



 610       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

TABLE 3: CAMP  mRNA expression three days after inoculation GV

Group

CAMP gene mRNA Expression
Mean±SD

P*
day 1 day 3 Change

Control 5.25 (0.14) 8.18 (0.09) +2.93 <0.001

EZa         
( 5 days)

5.10 (0.12) 6 , 62 (0.14) +1.52 <0.001

EZa 
(7 days)

5.06 (0.05) 5.86 (0.34) +0.79 0,016

 Paired T-Test

+Increase

-Decrease

DISCUSSION

Data showed that administration of EZa extract 
for seven days before GV inoculation had a significant 
effect both on the decrease in bacterial number and 
bacterial colonies as well as in enhancing CAMP 
mRNA expression. The five-day EZa extract reduced 
the number of bacteria and increased mRNA expression 
significantly but was less effective in reducing the 
number of bacterial colonies. Controls group that was 
not given anything had significant increases in bacterial 
numbers and colonies, and increased CAMP expression 
was higher compared to another group. 

Extract of the Zanthoxylum acanthopodium DC 
(EZa)  indicated to have potential as an anti-bacterial and 
immunomodulator especially to Gardnerella vaginalis 
infection. Some previous studies used in vitro and this 
study is relatively new because it uses invivo studies.

The content of the fruit of andaliman is quercetin 
and terpenoids; quercetin could induce CAMP, an 
Antimicrobial peptide (AMP) is very useful for bacterial 
elimination.3, 15, 16  Attention to AMP including CAMP 
began to increase along with increased bacterial 
resistance to antibiotics; it is also interesting because this 
AMP has a broadspectrum activity.17-19  EZa is potential 
as antimicrobial through its ability to induce CAMP. 
This assumption has been proven with a decreasing 
number of bacterial number and colonies due to EZa 
intervention.

CONCLUSION

Extract of the Zanthoxylum acanthopodium DC 
(EZa)  indicated to have potential as an anti-bacterial and 
immunomodulator especially to Gardnerella vaginalis 
infection.
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ABSTRACT

Introduction: Children with mental retardation are children with special needs with a level of intelligence 
> 70. The self-concept of a child with mental retardation is influenced by their pattern of care as well as 
their environment. Rejection by the environment and deviations in care adjustments can cause the child 
to be unwilling to communicate and interact, to form a bad perception of development and self-concept. 
Thus, the researchers were interested in studying the effect of bibliotherapy on the self-concept of children 
with mental retardation in SLB. The purpose of this study was to investigate whether bibliotherapy had any 
influence on self-concept.  

Method: This study was a quasi-experimental research study which involved 42 respondents as its population. 
The population was made up of 24 students of SLB Sasanti Wiyata and 18 students of SLB AKW Kumara 
II Surabaya. The sample of this study was made up of 36 respondents according to the inclusion criteria, 
gathered using a purposive sampling technique. The independent variable was bibliotherapy. The dependent 
variable was self-concept. The instruments used were the Robson Self-Concept Questionnaires. The data 
analysis used a Manova test in SPSS with a significant value α <0.05. 

Result: The results showed, in the treatment group via a Manova test, 0.005 for self-
image, 0.033 for personal identity, 0.001 for self-esteem, 0.004 for self-ideal, 0.198 for role.  
With partial eta squared, the results indicated that bibliotherapy can affect self-esteem with a value of 0.302. 
The provision of bibliotherapy in this research was found to have a positive influence and improved self-
concept in children with mental retardation in SLB.

Discussion: Bibliotherapy can improve self-concept in children mental retardation in SLB. With bibliotherapy, 
children will learn and also imagine according to circumstances and desires. Moreover, one of the session in 
bibliotherapy encourage the children express their feelings. 

Keyword: self-concept, bibliotherapy, mental retardation, children. 

INTRODUCTION

Children with intellectual disability or mental 
retardation are children with special needs due to their 
low intelligence. There are two causes of intellectual 
disability in children, which are clinical and biological 
reason120 The self-concept of mentally disabled children 

is influenced by parenting and their environment. 
Children with an intellectual disability who go on to go to 
the same school as normal children will tend to get a low 
number of academic achievements, especially in relation 
to comprehending numbers, concepts, and language. 
This makes children with intellectual disability get more 
commonly rejected by their friends when socialising2–4.

According to the data from the Ministry of Social 
Services of the Republic of Indonesia in 2011, the 
number of people with intellectual disability was 
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4,783,275. The Indonesian Ministry of Health’s Data 
and Information Center in 2014 also published the 
number of children with mental retardation in Indonesia 
as having reached 6.6 million people, or three percent of 
Indonesians themselves5.  In East Java, the prevalence of 
children with mental retardation is 125,190. Community 
Service Institution (LPKM) stated that the number of 
children with mental disabilities in Surabaya reached 
10% and up to 20% in the lower grade of Schools for 
Exceptional Children (Sekolah Luar Biasa/SLB)2.  

Intellectual disability or mental retardation in children 
below 18-year-olds in developed countries has increased 
by 3-4 new cases per 1,000 children over the last 20 
years4.

There are three causes of intellectual disability 
in children; prenatal, perinatal and postnatal120  The 
cognitive ability of children with mental retardation 
affects two areas of adaptive function, which are 
conceptual (language and memory competences) and 
social (intrapersonal communication competence and 
the ability to make friends)6,7. Self-concept is developed 
from self-perception and positive experiences. Involving 
children in the various activities existing around them 
will help them to gain confidence and help them to 
improve their ability to interact with others8,9.

The abilities possessed by children with intellectual 
disability causes them to tend not to have friends. Thus, 
they will have a low sense of self-concept. They will 
also find obstacles to their mentality in term of attention, 
emotion, and self-expression10,11. As a result of the 
obstacles, children will find difficulty in the context 
of social relations, which is stressful12,13. Individual 
psychological changes in the form of anxiety, depression 
and crying, as well as extending to changes in their 
eating habits, sleep, and daily activities14.

This study was conducted in order to improve the 
self-concept, self-identity, self-esteem, self-ideal and 
role of children with mental retardation. Self-concept 
can be seen in a child’s behaviour in their visualisation 
of feeling optimistic and taking care of themselves. Self-
identity can be seen in their ability to accept themselves 
and their behaviour, such as not isolating themselves 
and not avoiding others. Self-esteem can be seen in their 
confidence and their ability to respect others. Self-ideal 
is their ability to do the task well and to not to depend 
on others. The role is related to being able to express 
themselves and socialise with their peers15,16.

MATERIALS AND METHOD

The design of this study was quasi-experimental with 
42 respondents from 2 different SLB’s for its population. 
The number of samples taken was 36. The samples were 
selected using the inclusion criteria. The samples of this 
study were children with mental retardation aged 8-15 
years old. The technique used in the sampling process 
was purposive sampling17. 

The questionnaire was used as the instrument of 
this study. The questionnaire was in the form of a list 
of questions related to the characteristics of the research 
subjects. The instrument used to scale independent and 
dependent variables was Robson Self-Concepts Scale 
questionnaire adopted from Humaira’s study (2017)18. 
The questionnaire used was tested for its validity and 
reliability by the experts in accordance to the objective 
of this study. The item in that instrument was considered 
to be valid and relevant if r count> r table = 0.3961, with 
25 respondents.

There were 30 questions used to describe self-
esteem, role, identity, self-ideal, and self-image. The 
questionnaire consisted of 14 positive questions and 
15 negative questions. There were 5 questions for self-
image, 6 questions for identity, 6 questions for self-
esteem, 7 questions for self-ideal, and 6 questions for role. 
Before they were asked to fill out the questionnaire, the 
respondents were asked to agree on the inform consent 
form. Privacy and confidentiality were maintained in 
this study. This study used the statistical test Manova 
with sig α ≤ 0,05 on SPSS version 21.

The data was collected between the control group and 
the experimental group, in which the researcher gave an 
intervention in the form of bibliotherapy for 30 minutes 
in accordance to the SOP used19.  In this study, additional 
mentors were needed to help with the intervention in as 
many as 3 people. In the treatment group, there were 18 
children divided into 2, placed in a different location. 
From the 9 children in each school, they were all 
divided into two groups. Thus, there were 4-5 children 
in each group. On the first day of the first week, a group 
introduction was conducted. On the second day, the 
children watched two videos entitled “Teruslah Maju 
Menggapai Mimpi” and “Tunjukkan Bahwa Kita Sama”. 
On the third day, the activity conducted was colouring. 
The researchers implemented the characteristics stage 
here, where the children could express their emotions 
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safely through art10,20.

On the fourth-day in-depth concept, the stage 
was conducted by doing a discussion with children 
with mental retardation regarding what they felt when 
watching the video and colouring. On the fifth day, all of 
the three activities (watching a video, colouring, and a 
discussion) were conducted to ascertain the influence of 
the therapy given to the children21. In the second week, 
the same therapy was given. In the control group, the 

researchers did not provide any intervention besides the 
existing program from the school. After two weeks with 
10 meeting-treatments, the post-test was held3.

RESULTS

According to the data from Table 1 regarding the 
respondents’ characteristics, most of the respondents 
were 11-12 years old. There were 8 children aged 11-
12 years old in the experimental group and there were 7 
children within this age group in the control group. 

Table 1 - Respondents’ Characteristic Distribution 

Respondents’ Characteristics
Experimental Group Control Group

Homo-geneity Test
Total     Percentage Total     Percentage

Age:
8-10 years old
11-12 years old
13-15 years old

4
8
6

22.23%
44.44%
33.33%

5
7
6

27.78%
38.89%
33.33%

    p = 0.002

Total 18 100% 18 100%
Gender:
Male
Female 

11
7

61.11%
38.89%

11
7

61.11%
38.89%

p = 0.000

Total 18 100% 18 100%

Father’s Educational Background:
Junior High School
Senior High School
College/ University
No School
Died

5
11
0
0
2

27.78%
61.11%
0%
0%
11.11%

1
11
3
1
2

5.56%
61.11%
16.67%
5.56%
11.11%

p = 0.000

Total 18 100% 18 100%

A statistical test was conducted to show that the respondents’ characteristics in this study were not homogenous. 
The data was considered homogeneous if the results of the statistical test showed α= > 0.05. The results of this study 
showed that the score for age was p=0.002, gender was p= 0.000, and father’s educational background was p=0.000. 

Table 2 - Mean and Standard Deviation of Bibliotherapy on Self-Concept

Variable 

Experimental Group Control Group

Sig.
Partial 
Eta 
SquarePre Post Pre Post

Mean SD Mean SD Mean SD Mean SD

Self-Picture 9.17 1.200 10.17 1.681 8.56 1.542 8.61 1.501 0.005    0.208

Self-Identity 10.94 1.259 12.67 1.782 11.22 1.003 11.50 1.339 0.033    0.127

Self-Esteem 11.44 1.381 13.50 0.389 11.06 1.211 11.389 0.389 0.001    0.302

Self-ideal 14.00 0.970 16.11 0.412 14.67 14.14 14.333 0.412 0.004    0.127

Role 12.06 1.434 12.44 0.534 12.44 1.947 12.389 0.534 0.006    0.203
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The statistical test in this study showed the mean 
and standard deviation. The results were analysed by 
the Manova test to ascertain the significant influence of 
bibliotherapy on the self-concept of children with mental 
retardation. The significant value of each variable was 
self-picture p=0.005, self-identity p=0.033, self-esteem 
p=0.001, self-ideal p=0.004 and role p=0.006. The results 
showed that bibliotherapy significantly influenced self-
concept (p= 0.302; α= >0.05). 

DISCUSSION

This study showed a significant improvement in 
the children’s self-esteem. The result of the multivariate 
test proved that p-value <0.05. Thus, the significance 
level of self-esteem could be seen from the 95% level of 
confidence. Self-esteem improvement was also proven 
by partial eta square in the Manova test with a result 
of 0.302. The results of the observation also showed 
the significant improvement in their self-esteem. 
This improvement was visualised by the ability of the 
children with mental retardation to complete the task, 
to be confident, to answer the questions, and to state or 
mention their dreams. In short, bibliotherapy influenced 
the self-esteem of children with mental retardation22. It 
increased their confidence, which made them believe 
that they had the same abilities as other children.

Age was a factor which influenced how long they 
had undergone self-concept education, especially from 
their family and the school. This is in accordance with 
a study conducted by Alesi Rappo2, in which age was 
able to change the children’s self-esteem and behaviour. 
From the results of the observation conducted by 
the researchers during bibliotherapy for 10 days, the 
children’s understanding was a bit difficult. Thus, each 
facilitator had to accompany them in order to facilitate 
their imagination. Moreover, by accompanying the 
children, the children’s understanding and concentration, 
as well as their trust in the facilitators, increased. 

The respondents’ parents’ level of education was 
mostly high school and junior high school graduates. 
There were also some parents who had no educational 
background. The parents’ level of education was a 
factor which led to a low self-concept in their children. 
The researchers argued that the family environment, 
in this case, the parents, influenced the children in 
their self-concept development. During the child’s 
development, their environment could determine the 
child’s understanding level. The parents’ background 
influenced not only the child’s self-concept, but also 
their behaviour. The higher parents’ level of education 
means that a better quality of parenting was given to 

their child, especially in relation to guiding their children 
in understanding self-concept, for children with mental 
retardation. 

There were more parents of children with mental 
retardation who were private employees/entrepreneurs 
compared to parents who were jobless. This condition 
forced the parents to rarely take care of their children 
because they needed to meet the economic needs of the 
family. The busier the parents, the less often the parents 
provided a good example of behaviour and monitored 
their child’s development. From the obtained data, 
there were children with mental retardation who had no 
parents. This caused the children to be insecure because 
they felt that they were unlucky and isolated themselves. 

There was a significant improvement in the self-
esteem observed in this study. This is in accordance 
with the study conducted by Zipora Shechtman23,  which 
stated that bibliotherapy could increase self-esteem. 
Another study showed that bibliotherapy is useful for 
children in identifying and exploring their emotions 
in order to control their child’s reactions in difficult 
situations22. Bibliotherapy was found to be effective 
when used to improve the children’s enthusiasm and 
motivation. Through bibliotherapy, children can learn 
and imagine as they wish. In bibliotherapy, there is the 
discussion method in which the children can express 
their feelings.

CONCLUSION

This study found that bibliotherapy was able to 
improve the self-picture, self-identity, self-esteem, self-
ideal, and self-role of children with mental retardation. 
The results of the partial eta squared via the Manova 
test showed that self-esteem was the most influencing 
variable in bibliotherapy. 

Ethical Clearance: This study has passed the 
institutional review board from Faculty of Nursing, 
Universitas Airlangga, Surabaya number 966-KEPK.

Source of Gunding: This study is self-funded 
research project.  

Conflict of Interest: None.

REFERENCES

1.  Wikasanti E. Mengupas Therapy Bagi Para Tuna 
Grahita: Retardasi Mental Sampai Lambat Belajar. 
[Peeling Therapy for the Mentally Disabled: 
Mental to Slow Learning Retardation]. Jogjakarta 
PT Redaksi Maxima. 2014; 



 616       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

2.  Alesi M, Rappo G, Pepi A. Self-esteem at school 
and self-handicapping in childhood: comparison 
of groups with learning disabilities. Psychol Rep. 
2012;111(3):952–62. 

3.  Romdhoni MFR. Mentally Disabled Students 
‘Concepts Are In Extraordinary Schools 
Conscience of Cimahi City (Descriptive Study 
of Mentally Disabled Students’ Self Being in 
Extraordinary Schools Conscience of Cimahi City 
in Interacting with Their Environment). Thesis: 
Universitas Telkom. 2013.

4.  Sularyo TS, Kadim M. Retardasi mental. [Mental 
retardation]. Sari Pediatri. 2016;2(3):170–7. 

5.  Abdullah H. Strategi Pemberdayaan Anak 
Penyandang Tunagrahita Pada Unit Pelaksana 
Teknis Dinas (Uptd) Pondok Sosial Kalijudan Kota 
Surabaya. [Strategy for Empowering Children with 
Disabilities in the Technical Implementation Unit 
of the Kalijudan Social Cottage in Surabaya City]. 
Publika. 2014;2(3). 

6.  Association AP. Diagnostic and statistical manual 
of mental disorders (DSM-5®). American 
Psychiatric Pub; 2013. 

7.  Stuart GW. Principles and Practice of Psychiatric 
Nursing-E-Book. Elsevier Health Sciences; 2014. 

8.  Setiawati D. Faktor Faktor Yang Mempengaruhi 
Kemampuan Perawatan Diri Pada Lansia Di Desa 
Windujaya Kecamatan Kedungbanteng Kabupaten 
Banyumas. [Factors Affecting the Ability of 
Self Care in the Elderly in Windujaya Village, 
Kedungbanteng District, Banyumas Regency]. 
Universitas Muhammadiyah Purwokerto; 2016. 

9.  Sari NPRD. Perbedaan Tingkat Kecemasan Masa 
Depan Karir Anak Ditinjau Dari Selfconcept 
Dan Persepsi Dukungan Sosial Pada Ibu Anak 
Tunarungu Di SMALB-B Karya Mulia Surabaya. 
[Differences in Anxiety Levels of Child Career 
Future Viewed from Self-concept and Perceptions 
of Social Support for Deaf Children at SMALB-B 
Karya Mulia Surabaya Character]. J Peneliti 
Psikologi. 2013;2(1). 

10.  Mousavi M, Sohrabi N. Effects of art therapy 
on anger and self-esteem in aggressive children. 
Procedia-social Behav Sci. 2014;113:111–7. 

11.  Potter PA. Fundamental keperawatan. [Nursing 
fundamentals]. Elsevier; 2010. 

12.  Foley-Nicpon M, Rickels H, Assouline SG, 
Richards A. Self-esteem and self-concept 
examination among gifted students with ADHD. J 
Educ Gift. 2012;35(3):220–40. 

13.  Nida FLK. Membangun Konsep Diri Bagi Anak 
Berkebutuhan Khusus. [Building Self-Concepts 
for Children with Special Needs]. ThufuLA J Inov 
Pendidik Guru Raudhatul Athfal. 2014;2(1). 

14.  Nursalam N, Armini NKA, Fauziningtyas R. 
Family Social Support Reduces Post Judegemental 
Stress in Teenagers. J Ners. 2017;4(2):182–9. 

15.  Roy C. The Roy adaptation model.(3. uppl.). New 
Jersey: Pearson Education; 2009. 

16.  Friedman MM. Keperawatan Keluarga Teori dan 
Praktek. [Family Nursing Theory and Practice]. 
Jakarta: EGC; 2003. 

17.  Nursalam N. Metodologi Penelitian Ilmu 
Keperawatan Pendekatan Praktis. [Nursing Science 
Research Methodology Practical Approach]. 
Jakarta: Salemba Medika; 2016. 

18.  Novianty DHA. Realita Konseling Kelompok 
untuk Meningkatkan Konsep Diri Remaja 
dari Keluarga Broken Home. [Reality Group 
Counseling to Improve Adolescent Self-Concept 
from Broken Home Family]

19.  Trihantoro A, Hidayat DR, Chanum I. Pengaruh 
Teknik Biblioterapi Untuk Mengubah Konsep Diri 
Siswa (Studi Kuasi Eksperimen Pada Siswa Kelas 
VIII SMP Negeri 2 Tangerang). [The Influence 
of Bibliotherapy Techniques to Change Students’ 
Self-Concepts (Quasi-Experimental Study on 
Class VIII Students of SMP Negeri 2 Tangerang)]. 
INSIGHT J Bimbing dan Konseling. 2016;5(1):8–
14. 

20.  Béres J. Bibliotherapy and Creative Writing. 
Horizontok II A pedagógusképzés reformjának 
Folyt Pécs PTE BTK Nevel Intézet. 2015;189–94. 

21.  Apriliawati A. Pengaruh biblioterapi terhadap 
tingkat kecemasan anak usia sekolah yang 
menjalani hospitalisasi di Rumah Sakit Islam 
Jakarta. [The influence of bibliotherapy on the 
anxiety level of school-age children undergoing 
hospitalization at the Jakarta Islamic Hospital]. 
Progr Magister Ilmu Keperawatan Peminatan 
Keperawatan Anak Fak Ilmu Keperawatan Univ 
Indones NPM. 2011;906594223. 

22.  Montgomery P, Maunders K. The effectiveness 
of creative bibliotherapy for internalizing, 
externalizing, and prosocial behaviors in children: 
A systematic review. Child Youth Serv Rev. 
2015;55:37–47. 

23.  Betzalel N, Shechtman Z. The impact of 
bibliotherapy superheroes on youth who experience 
parental absence. Sch Psychol Int. 2017;38(5):473–
90. 



Gender Differences in Relationship between Commuting and 
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ABSTRACT

Jakarta is the center of business and economy in Indonesia causing commuting workers to Jakarta every day 
become a common phenomenon. They pack Jakarta for working in the morning and return to their residence 
in the afternoon. This study aims to analyze the link between commuting and health and whether these 
relationships differ by gender. The study used a cross-sectional design of 4,533 commuters using the mode 
of transportation except walking/cycling. The findings of this study show that commuting has a physical 
impact only on male commuters, whereas the psychic influenced women and men, but has no impact on 
social outcomes. Public transportation has a lower health risk than cars and motorcycles, especially where 
the duration journey above 60 minutes. The findings of this study contribute to the academic field in urban 
development studies, including public transportation system, to minimize the impact of commuting for 
public health. The transition from private to public transportation should be encouraged to increase the 
benefits for the health of the commuter community.    
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INTRODUCTION

Jakarta is a megapolitan city and one of the largest 
cities in Southeast Asia and becomes the centre of 
economic growth in Indonesia and accounts for 80% 
of Indonesia’s GDP1. This position has resulted in high 
mobility of people every day from sub-urban arround 
to Jakarta. This kind of people group are known as 
commuters. The commuter movement from and to 
Jakarta becomes a common phenomenon every day. 
Generally they head to Jakarta for work purpose but 
reside in a sub-urban area known as Bodetabek area 
(Bogor, Depok, Tangerang, and Bekasi). This is due to 
the high price/rent of house and living cost in Jakarta. In 
2014 from 28 million people aged five years and over in 
Jabodetabek areas, as many as 3.6 million (13%) were 
commuters and the majority of them were for work 
purpose (82%)2.  

Jakarta is known as one of the most jammed cities in 
the world. This condition has influenced the duration of 
commuting. In Indonesia 2011-2014, some commuters 
spent more than 60 minutes (25%) in a single trip3. 
Some studies show that commuting gave impact on 
physical health, mental, social, and even commuter’s 
quality of life. These impact on health are explained 
in three ways. First, commuting is associated with a 
variety of physiological responses, such as increased 
blood pressure and musculoskeletal disorders 4, 
increased risk of myocardial infarction and increased 
urine catecholamine5. Longer commuting time reduce 
physical activity, which positively associated with the 
hypertension, waist circumference and Body Mass 
Index (BMI)6. Physical activity is a risk factor for type 
2 diabetes, cardiovascular, osteoporosis, and risk of 
metabolic syndrome7. Other studies have also reported 
that commuters have sleeping disorders and high fatigue 
4,8,9. Second, the commuters experience stress exposure, 
therefore increasing negative mood causing anxiety, low 
tolerance, frustration8,10,11 and unhappiness12,13. 
Third, long commuting also gave impact on the social 
aspect. Commuting has limited individual’s leisure time 
for recreational and social activities14.
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  The commuting effect correlates with commuting 
time and mode of transpor14. Car users have lower 
health and satisfaction and higher BMIs than those 
who use public transport. However, the use of public 
transport for more than 30 minutes actually decreases 
the level of life satisfaction, happiness and raises the 
level of anxiety15. Commuting travel patterns differ 
by gender16,17. Women, although they have a shorter 
trip distance than men, but they tend to use public 
transport, and have multi-purpose/destination trips such 
as working, shopping18. In addition, safety and security 
trip are important issues affecting women greatly, 
including become victims of sexual abuse1,18. 

This study aims to analyze the relationship between 
commuting both duration and mode of transport with 
health and whether the relationship differs by gender.

 MATERIALS AND METHOD

This study analyzes secondary data of the Jabodetabek 
Commuter Survey in 2014 from CBS Indonesia. The 
area coverage survey consisted of 13 regions in Jakarta, 
Bogor, Depok, Tangerang and Bekasi (Jabodetabek). 
The sample of this study is the commuter who commute 
for work with exclusion criteria: commuter by walking/
cycling. Final sample were 4533 persons. 

Outcome variable is health outcomes include 
physical, mental/psychological and social aspects. 
These aspects are represented by the variables such as; 
physical; psychological/mental (feel stress, have had bad 
experiences such as accidents and sexual harassment); 
and social (involvement in community activities and 
refreshing). Alternative answers to these questions 
consist of two categories (yes and no).

Exposure variable consists of commuting time and 
mode of transportation. Commuting time is derived from 
the “long trip from house to place of activity (single 
journey)”. The transportation mode is taken from the 
question of “the main mode of transportation commonly 
used”. For analysis purpose, time and commuting modes 
are combined into one exposure variable, and classified 
into: 1) motorcycle> 60 min as reference; 2) motorcycle 
≤ 60 min; 3) car ≤60 min; 4) car> 60 min; 5) public ≤60 
min; and 6) public> 60 min. The covariates consist of 
socio-demography, family situation, and commuting 
patterns. Statistical analysis used binary logistic 
regression and Odds Ratio (OR) with 95% confidence 
intervals (CI) were estimated from the models. 

FINDINGS

This study has shown if male commuters were older 
than female, married person were more, and only one-
third were highly educated, while half of female were 
highly educated. All commuters work in the formal 
sector with the same average income between men and 
women. The majority of male commuters are the primary 
wage earner, and live with children (<13 years old) more 
in number compared to female commuters.

Commuting patterns have shown a difference 
between women and men. Women commuters have a 
shorter distance, commute less than five days a week, 
the numbers of modes of transportation were more than 
one type, and the transportation costs spent greater than 
that of men. Women commuters chose public transport 
and motorcycle for duration less than 60 minutes, while 
motorcycle becomes the main choice for men.

Table 1. Characteristics of commuters (%)

Variables Female 
(n=1220) Male (n=3313)

All
(n=4533)

Difference of significance

Socio Demography
Age (years) 
12-20 8.4 3.3 4.7 0.001*
21-30 39.3 25.3 29.1
31-40 25.8 31.1 29.7
41-50 18.2 25.3 23.4
51-75 8.2 15.0 13.2
Married 
Never 43.1 23.7 28.9 0.001*
ever married 56.9 76.3 71.1
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Education level 
≤ junior high school 9.5 16.9 14.9 0.001*
Senior high school 41.2 50.7 48.2
University 49.3 32.4 36.9
Type of worker 
Formal 96.2 91.9 93.1 0.001*
Informal 3.8 8.1 6.9
Income (in rupiah/months)
<=2.400.000 31.7 31.4 31.5 0.015*
2.400.001 - 3.000.000 24.9 23.3 23.8
3.000.001- 5.000.000 27.7 25.6 26.1
>5.000.000 15.7 19.7 18.6
Family Situation
Primary wage earner 

Yes 38.6 76.1 66.0 0.001*
no 61.4 23.9 34.0

Number of productive household 
members 

1 - 2 10.2 8.6 9.0 0.031*
3 - 4 46.0 50.1 49.0
> 4 43.9 41.3 42.0

Living with child <13 years old 46.1 60.1 56.3 0.001*
Living with elderly 2.2 2.3 2.3 0.919
Commuting pattern
The main mode and duration of 
commuting (minutes)

public ≤ 60 27.4 7.2 12.6 0.001*
public >60 22.7 9.5 13.1
car ≤ 60 6.5 8.1 7.6
car > 60 6.0 6.7 6.5
motor ≤ 60 29.1 49.5 44.0
motor > 60 8.4 19.0 16.1

Distances (km)
< 10 32.5 27.2 28.6 0.001*
10-20 29.6 30.7 30.4
21-30 22.2 21.5 21.7
>30 15.7 20.6 19.3

Frequency of commute (days/week) 
≥5 33.0 42.7 40.1 0.001*
< 5 67.0 57.3 59.9

Number of mode of transport  
>1 mode 40.7 14.2 21.3 0.001*
 1   mode 59.3 85.8 78.7

transport cost per income 
≥ 11 41.5 34.9 36.7 0.001*
< 11 58.5 65.1 63.3

     * significant at level 5%

Cont... Table 1. Characteristics of commuters (%)
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Low physical health is felt by men and women with a prevalence of 22-37%. Physical complaints are the majority 
perceived by motorcycle users. Commuting is associated with low physical health for men only. Car’s users have 
lower physical health risks compared to motorcycle users with <60 minutes, where public transport users have the 
same risks as motorcycle’s users.

Table 2. Commuting and low physical outcome by gender

Variables

Physical outcome

Female (n=1220) Male (n=3313)

n Prev 
(%) OR (95%CI) n Prev(%) OR (95%CI)

Unadjusted:

Public ≤60 min 334 37.1 1.13 (0.71-1.80) 238 37.8 0.97 (0.71-1.31)

Public >60 min 277 37.2 1.13 (0.70-1.82) 316 36.7 0.92 (0.70-1.22)

car ≤ 60 min 79 25.3 0.65 (0.34-1.25) 267 21.7 0.44 (0.32-0.62)

car >60 min 73 23.3 0.58 (0.30-1.15) 223 29.1 0.65 (0.47-0.91)

Motorcycle ≤60 min 355 38.0 1.18 (0.74-1.86) 1640 36.7 0.92 (0.76-1.11)

Motorcycle>60 min 102 34.3 1.00 629 38.6 1.00

Adjusted: 

Public ≤60 min 1.11 (0.63-1.94) 0.74 (0.49-1.11)

public>60 min 1.40 (0.77-2.54) 0.71 (0.46-1.09)

car ≤ 60 min 0.90 (0.43-1.88) 0.45 (0.31-0.66)

car >60 min 0.88 (0.41-1.88) 0.69 (0.47-1.00)

Motorcycle ≤60 min 1.06 (0.64-1.74) 0.87 (0.70-1.08)

Motorcycle>60 min 1.00 1.00

*Bold text: significance at the 5% level. Low 
physical outcomes: any three or more complaints in last 
months. Prev: Prevalence 

Psychological problems in commuting were 
higher than physical problems. The condition is felt 
both in men and women. For female commuters, low 
psychological risk is felt by users of public transport and 
motorcycle with duration less than 60 minutes compared 

to motorcycle’s users with duration of more than 60 
minutes, while other mode users are not significant. 
For male, the psychological impact correlated with 
commuting except on the car users with duration of 
more than 60 minutes. Similar to female, low risk men 
also appeared for public transport users, car users and 
motorcycle users with duration of less than 60 minutes 
compared to motorcycle users with duration of more 
than 60 minutes. 

Table 3. Commuting and Low physiological outcome by gender

Variables

Mental outcome
Female (n=1220) Male (n=3313)

n Prev (%) OR (95%CI) n Prev (%) OR (95%CI)

Unadjusted

Public ≤60 min 334 52.7 0.40 (0.25-0.65) 238 48.7 0.31 (0.23-0.43)
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public>60 min 277 67.5 0.75 (0.45-1.24) 316 57.0 0.44 (0.33-0.58)

car ≤ 60 min 79 63.3 0.62 (0.33-1.17) 267 60.7 0.51 (0.38-0.69)

car >60 min 73 64.4 0.65 (0.34-1.25) 223 73.1 0.90 (0.63-1.27)

Motorcycle ≤60 min 355 56.1 0.46 (0.28-0.75) 1640 61.0 0.52 (0.42-0.63)

Motorcycle>60 min 102 73.5 1.00 629 75.2 1.00

Adjusted

Public ≤60 min 0.30 (0.17-0.54) 0.32 (0.21-0.48)

public>60 min 0.56 (0.30-1.02) 0.39 (0.25-0.59)

car ≤ 60 min 0.68 (0.34-1.39) 0.46 (0.32-0.65)

car >60 min 0.72 (0.35-1.49) 0.74 (0.50-1.10)

Motorcycle ≤60 min 0.47 (0.28-0.79) 0.59 (0.47-0.74)

Motorcycle>60 min 1.00 1.00

*Bold text: significance at the 5% level. Low physiological outcome: any three or more complaints during 
commuting

Table 4 shows the prevalence of commuters with low social outcomes in women 20-41% while in males 13-35%. 
Car user commuters have the lowest social outcomes. However, it turns out that commuting is not related to social 
outcomes in both men and women.

Table 4. Commuting and Low social outcomes by gender 

Variables

Social outcomes

Female (n=1220) Male (n=3313)

n Prev 
(%) OR (95%CI) n Prev 

(%) OR (95%CI)

Unadjusted

public≤60 min 334 40.7 1.21 (0.76-1.91) 238 35.3 1.67 (1.21-2.30)

public>60 min 277 22.0 0.50 (0.30-0.81) 316 29.4 1.28 (0.94-1.73)

car ≤60 min 79 20.3 0.45 (0.23-0.88) 267 13.5 0.48 (0.32-0.71)

car >60 min 73 23.3 0.53 (0.27-1.05) 223 14.3 0.51 (0.34-0.78)

motorcycle≤60 min 355 26.5 0.63 (0.40-1.01) 1640 25.1 1.03 (0.83-1.27)

Motorcycle>60 min 102 36.3 1.00 629 24.6 1.00

Adjusted

public≤60 min 1.28 (0.72-2.28) 1.28 (0.72-2.28)

public>60 min 0.60 (0.32-1.13) 0.60 (0.32-1.13)

Table 3. Commuting and Low physiological outcome by gender
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car ≤60 min 1.22 (0.55-2.69) 1.22 (0.55-2.69)

car >60 min 1.17 (0.53-2.57) 1.17 (0.53-2.57)

motorcycle≤60 min 0.63 (0.38-1.06) 0.63 (0.38-1.06)

Motorcycle>60 min 1.00 1.00

*Bold text: significance at the 5% level. Low social 
outcomes: commuter did not perform social activities & 
refreshing in the last month. 

The study show that commuting is related to health 
outcomes and differs by gender. Physical effects felt 
by men, while the psychological impact felt both by 
men and women. The impact of commuting correlated 
with the mode and duration of commuting. The public 
transport users have a health risk lower than car and 
motorcycle users. The study findings support the 
previous studies that public transport is positively 
correlated with health12,15,16,19. Switching commuters 
from private cars to public transport can provide health 
benefits as well as active commuting (walking/cycling). 
This situation becomes a potential factor for increasing 
energy expenditure and reducing body fat because the 
public transport user performs physical activity in the 
form of walking towards public transit20,21. In addition, 
public transport users have lower stress levels than car 
users11 and they have time to relax such as reading, 
listening to music, and socializing22. In this study, quite 
a lot of commuters choose a motorcycle as a mode of 
commute, whereas a high risk compared to other modes 
especially if the duration of commuting more than 60 
min. Motorcycle has a high risk of accidents because it 
depends on distance, speed, and frequency of uses23.

The analysis of this study has considered some 
confounder variables, but other variables that 
substantially act as confounder are not available such 
as commuter compensation (job satisfaction/housing 
quality), gender roles in households, and contextual 
variables (traffic jam level/public transportation 
system). The study also used a cross-sectional design, 
so the researcher cannot conclude that commuting has 
a causal effect on health, there may be other causes of 
health problems and daily life of commuters that affect 
commuting. 

Although this study has its limitations, this study has 
an important contribution to understanding the complex 
relationship between commuting and health by gender. 
Future studies are expected to use longitudinal study and 
consider other covariates thus strengthen the results of 
this study.

CONCLUSION

This study concludes that there is a commuting 
relationship with commuter health, and the relation is 
different according to gender. The impact is greater on 
car and motorcycle users especially on long durations 
than public transport users. These findings may become 
the basis of consideration for the government in urban 
development to minimize the impact of commuting. The 
biggest challenge is to encourage commuters to switch 
to public transport, which has benefits for public health. 
This effort is certainly accompanied by improvements 
of the quality of public transport from aspects of 
affordability, convenience, and security especially for 
women.
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Ventilation with Risk Quotient (RQ) Benzene Non-Carcinogen 
in the Shoes Home Industry of Romokalisari, Surabaya
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ABSTRACT

The objectives of this study were to identify the presence of ventilation, Risk Quotient (RQ) of benzene 
non-carcinogen  and the relationship between them in the shoes home industry of Romokalisari, Surabaya. 
Type of study was observational, cross sectional analytics with 10 workers as total population. 

Data analysis was using cross tabulation to know the frequency of ventilation and Risk Quotient (RQ), 
that obtained from the value of Intake benzene non karsinogen (Ink), benzene concentration in work 
environment (C), inhalation rate (R), length of work/day (tE), working frequency/year (fE), duration of 
work (Dt), worker’s weight (Wb) and average time period (tavg). Analysis relationship between ventilation 
with Risk Quotient (RQ) of benzene non carcinogen was using Chi-Square Test and Prevalence Risk (PR). 

The results obtained most of the workplace were not ventilated (9 places (90%)). Concentrations of benzene 
in the environment 0.04 mg/m3-2.91 mg/m3. Inhalation rate (R) 0.5 m3/hr-0.7 m3/hr. Length of work per day 
(tE) 8 hours/day-15 hours/day. Frequency of work per year (fE) 312 days/year-365 days/year. Duration of 
work (Dt) 14 years-43 years. Weight of worker (Wb) in 8 people (80%) ≤70 Kg. RfC benzene 0.03 mg/
m3. Risk Quotient (RQ)> 1, indicating that there was a possibility of non-carcinogenic health risks. P-value 
was 0.035, meaning there was relationship between the existence of ventilation with the Risk Quotient 
(RQ) benzene non-carcinogen in workers. Prevalence Risk (PR) was 9.000, meaning that the absence of 
ventilation has a risk 9 times greater for the risk of non-carcinogen health effects. Recommendations were 
by making good ventilation in the workplace and consuming CYP2E1 enzyme contained in cow liver and 
salmon to lower benzene levels in the body.13

Keywords : Benzene, Ventilation, Risk Quotient, Workers, Shoes Home Industry

INTRODUCTION

Benzene is widely used as a good organic solvent 
for various industrial processes such as rubber industry, 
shoes, paint solvents, components in motor fuel, 
components in detergents, pesticides and pharmaceutical 
manufacturing.3 The US-EPA has classified benzene 

as a carcinogenic substance against humans (GrupA), 
so now the use of benzene as a solvent is increasingly 
constrained.20

In general, people can smell benzene from 
concentrations of 60 ppm to 100 ppm and to feel benzene 
in water at concentrations of 0.5 to 4.5 ppm.7 Based on 
Permenakertrans Nomor Per.13/MEN/X/2011 about 
Threshold Limit of Physical Factor and Chemical Factors 
at Work, maksimum benzene exposure is 1.59 mg/
m3,12 American Conference of Governmental Industrial 
Hygienists (ACGIH) states the limit of benzene exposure 
is 0.5 ppm with maximum exposure for 8 hours of work,1 
while the American Petroleum Institute (API) states that 
the absolute limit of safe exposure to benzene is zero.14,16
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Continuous exposure to benzene and exceeding 
predetermined threshold values   can cause adverse health 
effects, especially exposure through inhalation. The 
impacts that can arise from acute exposure to benzene 
can cause disruption of the nervous system, lack of 
oxygen supply to the brain, dizziness, rapid heartbeat, 
headache, tremors, confusion and fainting.18,19 Benzene 
toxicity to the central nervous system arises after 
exposure to benzene through inhalation/respiration with 
high concentrations (3,000 ppm for 5 minutes) or 30 to 
60 minutes via digestion.3 

Based on the study previously about benzene and 
affect to the body have not been conducted study about 
effect ventilation to the risk quotient yet. As non formal 
Industry, shoes industry should to know  effect ventilation 
to RQ worker for preventing disease by benzene.

The shoes home industry of Romokalisari, Surabaya 
is a small shoes manufacturing sector in Surabaya. In 
the production process in the shoes home industry of  
Romokalisari, Surabaya there is the process of gluing 
shoes with the use of glue materials in which there is a 
chemical content of benzene. In addition, the presence of 
ventilation in the shoes home industry of Romokalisari, 
Surabaya allegedly can affect the level of exposure of 
benzene in the workplace. Therefore, the study aims to 
determine the existence of ventilation, Risk Quotient 
(RQ) of benzene non-carcinogen and the relationship 
between the existence of ventilation with Risk Quotient 
(RQ) benzene non-carcinogen in home industry shoes 
Romokalisari, Surabaya.

MATERIALS AND METHOD

This study was an observational study with cross 
sectional analytical design in home industry of shoes 
Romokalisari Surabaya with total population counted 10 
workers. This study was conducted at home industry of 
shoes Romokalisari, Surabaya in October 2017. 

Variables in this study were the presence of 
ventilation and Risk Quotient (RQ) of benzene non-
carcinogen. Determination of Risk Quotient (RQ) of 
benzene non-carcinogen  was calculated from Intake 
benzene non-carcinogen (Ink)/RfC. The value of Intake 
benzene non-carcinogenic was the result of calculation 
that was directly proportional to the value of benzene 
concentration in the working environment (C), inhalation 
rate of worker (R), length of work/day (tE), working 
frequency per year (fE), duration of work (Dt) and was 

inversely proportional to the worker’s characteristic 
value (consisting of worker’s weight (Wb) and average 
time period (tavg).

Primary data collection included the presence of 
ventilation data and worker characteristics (worker’s 
weight (Wb), length of work / day (tE), working frequency 
every year (fE), duration of work (Dt)). Secondary data 
collection included benzene concentration value data 
in work environment (C), worker inhalation rate (R) 
and average time period (tavg) used for non-carcinogen 
intake benzene (Ink) and RfC value used to calculate Risk 
Quotient (RQ).

Data analysis was using cross tabulation to know the 
frequency of the presence of ventilation and frequency 
of value to determine Risk Quotient (RQ) of benzene 
non-carcinogen that is result of calculation from Intake 
benzene non-carcinogen (Ink)/RfC. To determine the value 
of non-carcinogen intake benzene (Ink), it was necessary 
to know the frequency of benzene concentration values 
in the work environment (C), inhalation rate of worker 
(R), length of work/day (tE), frequency of work each 
year (fE) , working duration (Dt), worker’s characteristic 
value (consisting of worker’s weight (Wb) and average 
time period (tavg). The relationship analysis of the 
presence of ventilation with Risk Quotient (RQ) of 
benzene non-carcinogen was using Chi-Square Test and 
to know the amount of risk was using Prevalence Risk 
(PR).

FINDINGS

The Presence of Ventilation

Based on Table. 1 below, it could be seen that most 
of the place workers to work in the shoes home industry 
of Romokalisari, Surabaya had no ventilation that was 
counted  9 places (90%).

Tabel 1. Distribution of The Presence of 
Ventilation at Worker’s Place in The Shoes Home 
Industry of Romokalisari, Surabaya

The Presence of Ventilation N %

Yes 1 10,0

No 9 90,0

Total 10 100,0

Based on Peraturan Menteri Kesehatan Republik 
Indonesia No. 48 in  2016 about Occupational Safety 
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and Health Standards in Office, it said that one of 
the requirements of building safety and security was 
the availability of ventilation for circulation and air 
exchange needs, especially when there were equipment 
that used solvent such as benzene. In addition, based 
on Keputusan Menteri Kesehatan Republik Indonesia 
Nomor 1405/MENKES/SK/XII/2002 in 2002 about 
the Health Working Environment Requirements in the 
Office and Industry, it said that every office space and 
industry had to had air/ventilation holes. Standard air 
exchange was 0.283 m3/min/person with ventilation rate 
of 0.15 to 0.25 m/s. For non-cooling working rooms 
should had a ventilation hole at least 15% of the floor 
area by applying a cross ventilation system.11

LEED10, ASHRAE2, and ICC9, suggested that 
additional ventilation at the end of construction would 

reduced VOC concentrations (including benzene) to 
acceptable levels. In indoor environmental studies, 
BRE reported that seasonal variation in indoor air 
concentrations was due to higher concentrations of 
exterior air infiltrated to buildings, and a greater effect 
of indoor sources during the winter than in the summer 
months. This wass because the available ventilation at a 
low/bad level.4 VOC concentrations including benzene 
are reduced when the level of ventilation and material 
emission standards were met.8

Risk Quotient (RQ) of Benzene Non-Carcinogen

The following on the below were data of benzene 
concentration, inhalation rate, worker characteristics, 
non-carcinogenic benzene intake and Risk Quotient 
(RQ) in the shoes home industry of Romokalisari, 
Surabaya.

Tabel. 2 Data of Benzene Concentration, Inhalation Rate, Workers Characteristic, Intake Benzene Non-
Carcinogen and Risk Quotient (RQ) of Benzene Non-Carcinogen in The Shoes Home Industry of Romokalisari, 
Surabaya 

No. 
Workers

C
mg/m3

R
m3/jam

tE
Jam/hari

fE
Hari/Tahun

Dt
Tahun

Wb
Kg

tavg

Hari

Ink

mg/Kg/
hari

RQ
mg/Kg/
hari

1. 1.12 0.5 13 312 43 42 10950 0.2285 26.8785

2. 1.12 0.6 9 312 43 52 10950 0.1390 16.3475

3. 0.06 0.6 14 312 36 50 10950 0.0099 1.1686

4. 0.06 0.6 8 312 40 48 10950 0.0065 0.7608

5. 1.27 0.7 10 350 27 70 10950 0.1019 11.9865

6. 1.27 0.6 8 365 20 50 10950 0.0781 9.1863

7. 1.27 0.7 8 312 14 80 10950 0.0345 4.0540

8. 1.27 0.6 15 365 23 53 10950 0.1624 19.1039

9. 2.91 0.7 10 312 25 85 10950 0.1691 19.8992

10. 0.04 0.7 15 365 20 70 10950 0.0037 0.4375

Average 0.0933 10.9823

In Table. 2 above, the value of Intake benzene non-
carcinogenic (Ink) can be calculated using the following 
formula:

Based on the calculation of Intake benzene non-
carcinogen (Ink) value above, it was known that the 
maximum intake value received by workers in the shoes 

home industry Romokalisari Surabaya was 0.2285 mg/
Kg/day).

Risk Quotient (RQ) of benzene non-carcinogen 
determines benzene exposure having non-carcinogenic 
risks in the worker’s body or not. The value of Risk 
Quotient (RQ) is calculated using the following formula:
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It was known that the non-carcinogenic benzene 
RfC values established by US-EPA21 are 0.03 mg/m3 or 
0.0085 mg/Kg/day. Based on the calculation table above, 
the average value of Risk Quotient (RQ) on workers in 
the shoes home industry of Romokalisari, Surabaya was 
10.9823 mg/Kg/day and the highest RQ was 26.8785 
mg/Kg/day. This showed that RQ>1, meaning that there 
was a possible indication of the risk of non-carcinogenis 
health effect and the need for control measures.15

This was in accordance with the results of study that 
conducted by Edokpolo, Yu and Conneli5 on the Health 
Risk Assessment for Exposure to Benzene in Petroleum 
Refiney Environments, found that RQ>1 for scenarios 
2A and 3A indicating possible health risks for groups 
exposed to benzene. A study conducted by Fahrudi6 
on the Risks of Cancer and Non-Cancer at Benzene 

Exposure Workers in Home Industry Shoe Kelurahan 
Oso Wilangun Surabaya, found that benzene levels 
measured in the workplace air ranged from 0.04 mg/
m3 to 7.44 mg/m3, RQ≤1 was counted 8 people (40%), 
RQ>1was counted 13 people (60%) and ECR calculation 
got all workers with ECR value>10-5 was counted 20 
people (100%).

The Presence of Ventilation with Risk Quotient (RQ) 
of Benzene Non-Karsinogen 

In the bivariate analysis of the relationship between 
the presence of ventilation with Risk Quotient (RQ) of 
benzene non-carcinogen, the Risk Quotient (RQ) variable 
was made in 2 values, that were RQ≤1 and RQ> 1 in the 
Prevalence Risk (PR) calculation. The following below 
was relationsip between the presence of ventilation with 
Risk Quotient (RQ) of Benzene Non-Carcinogen.

Tabel. 3 Relationship between The Presence of Ventilation with Risk Quotient (RQ) of Benzene Non-
Carcinogen The Shoes Home Industry of Romokalisari, Surabaya

The Presence of Ventilation

Risk Quotient (RQ)
Total

p-value Prevalence Risk 
(95%CI)RQ≤1 RQ>1

N % N % N %

Yes 1 10.0 0 0.0 1 10.0

0.035 9.000
(1.418-57.1117)No 1 10.0 8 80.0 9 90.0

Total 2 20.0 8 80.0 10 100.0

Based on the results in Table. 3 above, it was found 
that the p-value of the relationship between the presence 
of ventilation with Risk Quotient (RQ) of benzene non-
carcinogen was 0.035 and when compared with α that 
was 0.005 then p-value 0.035 was smaller than α so 
it could be seen that there was a relationship between 
the presence of ventilation with Risk Quotient (RQ) of 
benzene non-carcinogen in the shoes home industry of  
Romokalisari, Surabaya.

Prevalence Risk (PR) showed 9.000, meaning that 
the absence of ventilation was 9 times greater risk for 
non-carcinogen health effects (RQ>1) to workers in 
the shoes home industry of Romokalisari, Surabaya 
and there was a significant relationship between the 
presence of ventilation and the value Risk Quotient (RQ) 
to worker in the shoes home industry of Romokalisari, 
Surabaya which could be seen from PR value does not 
pass 1 (1,418-57,1117).

These results were consistent with the theory 
expressed by LEED10, ASHRAE2, and ICC9, suggesting 

that additional ventilation at the end of construction 
would reduce VOC concentrations (including benzene) 
to acceptable levels. VOC concentrations including 
benzene were reduced when ventilation levels and 
material emission standards were met.8 According to the 
Tokyo National Institute of Technology and Evaluation, 
indoor benzene concentrations were usually higher than 
in the open air which could be caused by the entry and 
accumulation of benzene from external sources and the 
presence of dominant benzene sources indoors.17

CONCLUSION

The result of study found out that most of places 
(90.0%) for workers to work did not had ventilation.  
The most of worker in the shoe home industry of 
Romokalisari, Surabaya had Risk Quotient (80.0%) 
more than 1. There was a significant relationship between 
the presence of ventilation with  Risk Quotient (RQ) of 
benzene non-carcinogen in the shoes home industry of 
Romokalisari, Surabaya (p-value = 0.035, Prevalence 
Risk  = 9.000). Recommendation were by making 
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ventilation in a good workplace and by consuming 
CYP2E1 enzyme contained in beef liver and salmon that 
serves to lower benzene levels in the body.13
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ABSTRACT

Superheaters	are	heat	exchangers	that	transfer	energy	from	flue	gas	to	superheated	steam.	Controlling	of	
steam	temperature	at	 the	superheater	outlet	 is	a	very	difficult	 task	in	 thermal	power	plant.	A	superheater	
model	and	an	appropriate	optimal	control	strategy	are	the	essential	tools	for	improving	the	accuracy	of	this	
control	system.	Superheater	 is	simulated	as	a	unit	of	a	control	 loop	that	generates	steam	of	desired	state	
values.	To	simulate	the	steam	superheater	on	the	computer,	 the	heat	exchanger	assembly	is	described	by	
sets	 of	 non-linear	 partial	 differential	 equations	 (PDE).	The	 equations	 are	 then	 solved	 by	modified	finite	
difference	method.	A	linearized	model	of	the	superheater	is	identified	using	system	identification	tool	box	
in	order	 to	design	optimal	 control	 strategies	 for	Superheated	Steam	 (SHS)	 temperature	 system.	Then	 to	
tune	Proportional	Integral	Derivative	(PID)	controller	parameters	optimally,	different	tuning	schemes	were	
applied	to	superheated	steam	temperature	system.	However,	due	to	new	challenges	in	keeping	up	with	rapid	
changes	in	load	demand	and	the	transients,	performance	of	the	PID	controller	is	far	from	being	optimal.	
Hence	a	Model	Predictive	Controller	(MPC)	is	designed	for	the	superheated	steam	temperature	regulation	in	
a	supercritical	coal-fired	power	plant.	Compared	with	the	performance	of	the	plant	using	a	conventional	PID	
controller,	the	steam	temperature	controlled	by	the	MPC	is	found	to	be	more	optimal	which	leads	to	more	
efficient	plant	operation	and	energy	saving.

Keywords: Superheater; Temperature Control; PID Tuning; MPC.

INTRODUCTION

One	of	the	most	challenging	control	loops	is	steam	
temperature	 control	 loop	 in	 a	 power	 plant	 boiler.	 The	
reason	behind	it	is,	highly	non-linear	and	it	has	quite	a	
long	dead-time	and	time	lag.	Another	challenge	is	 that	
the	steam	temperature	is	affected	by	the	boiler	load,	air	
flow	rate,	the	amount	of	soot	produced	in	the	boiler	tube	
and	 the	combustion	of	burners	 in	service.	The	 thermal	
efficiency	 of	 the	 boiler-turbine	 unit	 is	 improved	when	
the	 steam	 from	 the	 boiler	 drum	 is	 superheated.	 The	
steam	temperature	above	538	ºc	if	left	for	even	a	shorter	
period	brings	damage	by	shortening	the	usable	life	of	the	
boiler	and	the	turbine.	Therefore,	the	steam	temperature	
has	 to	be	maintained	constant	 to	minimize	 the	 thermal	
stress	on	boiler-turbine	unit.

LITERATURE SURVEY

Design	 of	 controller	 for	 a	 boiler-turbine	 unit	 has	
gained	 more	 popularity	 in	 the	 past	 years.	 Advanced	

control	strategies	like	Fuzzy	control,	Predictive	control,	
LQG/LTR	 and	𝐻∞	control	 are	 applied	 to	 improve	 the	
performance	of	a	thermal	power	plant	and	the	simulation	
studies	 shown	 by	 modern	 control	 techniques	 are	
encouraging	compared	with	 the	PID	controller	 [1].	PID	
controller	can	be	implemented	easily	and	quickly	for	any	
process	in	the	industry.

To	 design	 a	 controller	 for	 a	 single	 variable	 stable	
system	 a	 FOPDT	 model	 is	 mostly	 preferred.	 The	
underlying	theme	is	that	a	simple	model	is	sufficient	to	
study	the	essential	dynamics	of	the	system.	Maffezzoni	
et	al.,	1997	proposed	a	simple	model	to	tune	controller	
for	a	boiler-turbine	unit.	Wen	Tan	et	al.,	2004	proposed	
a	 simple	 two-by-two	 model	 for	 a	 boiler-	 turbine	 unit	
and	 it	 captured	 the	 essential	 dynamics	 of	 the	 unit.	
In	 this	model	 a	PID	control	 structure	 is	 derived	 and	 a	
tuning	 methodology	 for	 a	 simple	 two-by-two	 model	
of	 a	 boiler-turbine	 unit	 is	 proposed	 [2].Tan	 et	 al.,	 1999	
proposed	a	reduction	procedure	for	a	PID	controller	for	a	
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centralized	controller.	He	compared	the	performance	of	
the	final	PI	controller	with	the	original	loop-shaping	𝐻∞	
controller	 for	 a	boiler-turbine	unit	 and	he	 showed	 that	
the	 performance	 of	 final	 PI	 controller	 did	 not	 degrade	
much	with	the	original	loop-shaping	𝐻∞	controller[3].

The	Model	Predictive	Heuristic	Control	(MPHC)	
algorithm	is	first	developed	by	Richalet	et	al.,	1978[4],	
which	 is	 followed	 later	 by	 a	 number	 of	 other	 such	
algorithms,	 including	 Dynamic	 Matrix	 Control	
(DMC),	Quadratic	Dynamic	Matrix	Control	(QDMC)
[5],	Generalized	Predictive	Control	(GPC)[6],	and	Shell	
Multivariable	Optimizing	Controller	(SMOC)	[7]. All 
these	 algorithms	make	use	of	 linear	process	models	
to	predict	 the	 future	moves	of	 the	control	variables.	
It	 has	 been	 demonstrated	 that	 the	 predictions	made	
via	 the	 linear	model	 are	 effective	 in	 calculating	 the	
next	values	for	the	control	variables.	Fu	et	al.,	2013[8] 
proposed	 a	 DMC	 controller	 for	 steam	 temperature	
control	and	the	proposed	controller	is	tested	in	a	power	
plant	 simulator	 and	 in	 a	 field	 operating	 coal-fired	
power	 plant	 having	 a	 drum	 boiler.	 Simulation	 tests	
showed	that	the	DMC	control	strategy	outperformed	
the	PID	controllers.	

Sanchez	 et	 al.,	 2004[9]	 developed	 a	 DMC	 and	 a	
Fuzzy	 controller	 to	 regulate	 the	 steam	 temperature	 in	
a	300	MW	power	plant.	The	controller	performance	 is	
compared	to	an	existing	PID,	and	the	test	results	showed	
tighter	 temperature	 control	 when	 advanced	 control	
strategies	 were	 used.	 Clarke	 et	 al.,	 1988[10]	 developed	
MPC	using	GPC	algorithm,	which	became	popular	both	
in	academic	studies	and	in	industry	applications.

Advantage	of	this	algorithm	is	that	it	can	be	used	
with	unstable	and	non-minimum	phase	plants.	Here	the	
GPC	controller	showed	good	performance	against	the	
existing	PID	controller	for	regulating	the	superheated	
steam	 temperature	 in	 a	 coal-fired	 thermal	 power	
plant.	Lemos	et	al.,	2010	developed	a	novel	predictive	
controller	 called	MUSMAR	 to	 a	 superheater	which	
consist	of	single	attemperator	and	two	heat	exchangers	
and	 he	 showed	 that	 performance	 of	 MUSMAR	 is	
better	than	the	conventional	controller[11].

Hlava	 et	 al.,	 2011	designed	 a	 predictive	 control	
strategy	 for	 a	 complex	 superheater	 which	 consist	
of	 several	 superheaters,	 reheaters	 and	 several	 spray	

type	attemperators.	The	predictive	controller	strategy	
is	 based	 on	 switched	 linear	 models	 of	 a	 complex	
superheater.	Simulation	results	proved	that	significant	
performance	 improvement	 is	 achieved	 using	 MPC	
when	 compared	with	 the	 traditional	 controller.	 It	 is	
easy	 to	 implement	 a	 PID	 controller	 but	 the	 benefit	
of	 advanced	 control	 strategy	 is	 improvement	 in	 its	
performance.	There	is	always	a	trade-off	between	ease	
to	use	and	tune	and	cost	to	implement[12]. 

MATHEMATICAL MODEL OF 
SUPERHEATER

For	 flue	 gas,	 the	 Reduced	 energy	 equation	 is	
expressed	as

From	burned	gases	to	steam	via	the	wall,	the	Heat	
transfer	equation	is	expressed	as

The	continuity	equation	for	steam	is	expressed	as

Newton’s	equation	for	steam	is	expressed	as	[13]

The	Energy	equation	for	steam	is	expressed	as

Table I: Relevant parameters for the superheater 
dynamic model

Parameters Description 
T1(x,	t)	 Steam	temperature,	°c	
T2	(x,	t) Flue	gas	temperature,	°c	

TS	(x,	t)
Temperature	of	the	wall	of	the	
heat	exchanging	surface	of	the	

superheater,°c
P1(x,	t) Pressure	of	steam,	Pa
u1	(x,	t) Velocity	of	steam,	m/s
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Conted…

P2(0,t)=P2	(x,t)	
=	P2	(L,	t)

Pressure	of	flue	gas,	Pa

u2(0,t)=u2(x,t)	
=	u2	(L,t)

Velocity	of	flue	gas,	m/s

X
the	state	variable	along	the	active	
length	of	the	wall	of	the	heat	

exchanging	surface	of	the	superheater
T time,	sec

c1	=	c1(P,T	)
heat	capacity	of	steam	at	constant	

pressure,	J/kg/K

c2	=	c2	(P,T	)
heat	capacity	of	flue	gas	at	constant	

pressure,	J/kg/K

cS
heat	capacity	of	superheater’s	wall	

material,	J/kg/K
dn diameter	of	pipeline,	m

F1	=	F1(x) steam	pass	cross	section,	m2

F2	=	F2	(x) flue	gas	channel	cross	section,	m2

G acceleration	of	gravity,	m/s2

G	=	G(x) weight	of	wall	per	unit	of	length	in	x	
direction,	kg/m

L active	length	of	the	wall,	m

O1	=	O1(x)
surface	of	wall	per	unit	of	length	in	x	

direction	for	steam,	m

O2	=	O2	(x)
surface	of	wall	per	unit	of	length	in	x	

direction	for	flue	gas,	m
z	=	z(x) ground	elevation	of	the	superheater,	m

αS1
heat	transfer	coefficient	between	wall	

and	steam,	J/m2/s/K

αS2
heat	transfer	coefficient	between	the	

wall	and	flue	gas,	J/m2/s/K
λ1(x) steam	friction	coefficient,	1
ɵ superheaters	constructional	gradient,	1

ρ1	=	ρ1(P,T) density	of	steam,	kg/m3

ρ2	=ρ2(P,T) density	of	flue	gas,	kg/m3

Figure 2: Steam temperature data at the mixer 
obtained from plant for simulation of the dynamic 

model of superheater

Figure 3: Water temperature data at the mixer 
obtained from plant for simulation of the ddynamic 

model of superheater

Figure 4: Steam pressure data at the mixer obtained 
from a plant for simulation of the dynamic model of 

superheater

Figure 5: Stea m quantity data at the mixer obtained 
from a plant for simulation of the dynamic model of 

superheater

Figure 6: Steam temperature at the output of 
the mixer obtained from plant for simulation of 

dynamic model of superheater
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Figure 7: Mathematical modelling of superheater in 
MATLAB & simulink

Figure 8: Open loop temperature control using 
MATLAB and simulink

Figure 9: Simulated outlet temperatures at the open 
loop control system

Figure 10: Comparison of measured and simulated 
outlet temperatures at the open loop control system

Figure 11: System identification using MATLAB 
and simulink scheme

The	 identified	 transfer	 function	 using	 system	
identification	toolbox	in	MATLAB	is	given	as

The	identified	FOPDT	model	using	transfer	function	
approach	is	given	by

Frequency	 Response	 based	 System	 Identification	
Algorithm	

The	First	Order	plus	Dead-Time	model	for	a	given	
plant	is	represented	by

Where,	K	is	the	process	gain,	T	is	the	time	constant	
and	L	is	the	dead-time.

The	frequency	response	of	a	First	Order	Plus	Dead-	
Time	model	is	given	by

The	 ultimate	 gain	Kc	 is	 obtained	 at	 the	 crossover	
frequency	ωc. ωc	is	determined	from	the	first	intersection	
of	a	Nyquist	plot	with	the	negative	part	of	the	real	axis.	
The	resulting	equations	are

where	k	is	the	gain	of	the	system	and	it	is	calculated	
directly	 from	 the	 given	 transfer	 function.	 The	 two	
variables	x1=	L	and	x2	=T	is	defined	as	[14]

The	Jacobian	matrix	J	is	denoted	as

The	Jacobian	matrix	is	calculated	as

The	First	Order	plus	Dead-Time	model	thus	identified	
using	the	frequency	response	method	is	given	by
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Figure 12: Closed loop step responses

The	 simulation	 results	 are	 shown	 in	 Fig.12.	 From	
the	responses	it	is	seen	that	although	the	PID	controller	
designed	 with	 the	 transfer	 function	 identification	
algorithm	looks	better,	but	it	does	not	exhibit	overshoot	
characteristics	 of	 Ziegler-Nichols’	 tuning	 method,	
mostly	due	to	the	inaccurately	identified	parameters	of	
a	 First	 Order	 Plus	 Dead-Time	model.	 Hence,	 FOPDT	
parameters	 identified	 by	 the	 frequency	 response	
based	 approach	 are	 used	 for	 tuning	 of	 controllers	 for	
superheater	steam	temperature	system.

PID	control	schemes	are	widely	used	to	satisfy	the	
steam	 temperature	 control	 quality	 requirements	 in	 a	
thermal	 power	 plant.	 Controller	 plays	 a	major	 role	 to	
achieve	 the	 desired	 response	 of	 the	 process.	 In	 order	
to	reduce	thermal	stress	on	the	boiler	it	is	important	to	
keep	the	steam	temperature	constant	at	the	output	of	the	
superheater.	Tuning	is	a	process	of	adjusting	controller	
gains	 to	 attain	 satisfactory	 control	 for	 the	 superheated	
steam	 temperature	 system.	 The	 PID	 controller	 is	
tuned	 using	 distinct	 tuning	methods	 and	 thus,	 optimal	
controller	 parameters	 are	 identified	 based	 on	 the	 least	
value	of	the	Integral	Time	weighted	Absolute	Error,	as	it	
amplifies	the	effect	of	even	small	errors	in	integral	value.	

TABLE II: Settings of PID controller tuning for 
SHS system using various tuning methods

Zeigler	Nichol’s	step	
Response	method

Kp=1.2/L,
Ti=2L,
Td=L/2	

Zeigler	Nichol’s	Frequency	
response	method

Kp=0.6𝐾𝐶,
Ti=	0.5TC
Td=0.12TC

Chein-Hrones-	Reswick	
settings	for	set	point	
regulation	with	0%	

overshoot

Kp=0.6/a,
Ti=T

Td=0.5L

Conted…

Chein-Hrones-Reswick	
settings	for	set	point	regulation	

with	20%	overshoot

Kp=0.95/a
Ti=1.4T
Td=0.47L

Chein-Hrones-	Reswick	
settings	for	disturbance	

rejection	with	0%	overshoot	

Kp=0.95/a
Ti=2.4L
Td=0.42L

Chein-Hrones-	Reswick	
settings	for	disturbance	

rejection	with	20%	overshoot

Kp=1.2/a
Ti=2L

Td=0.42L

Cohen-Coon	Algorithm

Gain-Phase	assignment	
Algorithm	

Kp=	0.509𝐾𝑐
Ti=	0.051(3.302k+1)𝐾𝑐

Td=	0.125𝑇𝑐 

Figure 13: Step response of the SHS system with 
different tuning methods

The	step	response	of	the	system	tuned	using	different	
methods	is	shown	in	Fig.	13.

Figure 14: Servo response of the superheated steam 
temperature system with different tuning methods

MODEL PREDICTIVE CONTROLLER

MPC	is	an	optimization-based	control	methodology	
which	 utilizes	 a	 dynamic	 mathematical	 model	 for	 the	
calculation	of	control	signal	by	minimizing	a	cost	function.
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The	 aim	 of	 this	 research	 work	 is	 to	 replace	 the	
PID	 cascade	 control	 loop,	 which	 controls	 the	 steam	
temperature	at	the	outlet	of	the	final	superheater	with	a	
Model	Predictive	Controller.	The	block	diagram	of	the	
MPC	based	 steam	 temperature	 control	 is	 illustrated	 in	
Fig.	15	where	Tset	is	the	set	point	temperature	and	Tout	is	
the	temperature	at	the	final	superheater	outlet	[15].

Figure 15: Superheater steam temperature control 
using MPC

Prediction of State and Output Variables: The	
sampling	instant	 is	 taken	as	ki,	where	ki	>	0.	The	state	
variable	vector	x(ki)	gives	the	current	plant	information.	
The	future	control	trajectory	is	given	as

Where	Nc	is	referred	as	control	horizon.

Keeping	,	the	future	state	variables	are	estimated	for	
Np	 number	 of	 samples,	where	Np	 is	 called	 prediction	
horizon.	The	optimization	window	length	is	defined	as	
Np.	The	future	state	variables	are	expressed	by

Where	x(ki	+	mki)	the	predicted	state	variable	at	with	
given	current	plant	information.	Nc	should	be	chosen	in	
such	a	way	that	it	should	be	lesser	than	or	equal	to	the	
prediction	horizon.)

The	 FOPDT	 model	 is	 converted	 to	 state	 space	
model.	Based	on	the	state	variables	A,	B,	C,	D	the	future	
state	variables	are	estimated	sequentially	using	the	set	of	
future	control	parameters.

The	 predicted	 output	 variables	 based	 on	 predicted	
state	variables	is	given	as

All	 predicted	 variables	 are	 formulated	 in	 terms	 of	
current	state	variable	information	and	the	future	control	
movement	and	where

Where

Optimization of MPC:	For	the	unit	step	signal	r(ki)	at	
sampling	time	ki,	within	a	prediction	horizon	the	aim	of	
the	 predictive	 control	 system	 is	 to	 bring	 the	 predicted	
output	 as	 close	 to	 the	 set	 point	 signal.	 The	 set	 point	
signal	 remains	 constant	 in	 the	 optimization	 window.	
Then	 to	 determine	 the	 ‘best’	 control	 parameter	 vector	
ΔU	in	such	a	way	that	error	between	the	set	point	and	
predicted	output	is	minimized.

The	vector	that	contains	information	about	set	point	
information	is	assumed	as

The	 cost	 function	 J	 which	 is	 the	 reflection	 of	 the	
control	objective	is	expressed	as

The	 first	 term	 in	 the	 cost	 function	 expression	 is	
linked	to	the	objective	of	minimizing	the	errors	between	
the	predicted	output	and	the	set	point	signal.	The	second	
term	in	the	cost	function	expression	is	linked	to	the	size	
of	ΔU.	The	objective	function	J	i.e	error	is	to	be	made	as	
small	as	possible.	The	optimal	ΔU	which	minimize	J	is	
given	as
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The	first	derivative	of	the	cost	function	J	is	denoted	
as

The	 necessary	 condition	 of	 the	 minimum	 J	 is	
obtained	as

The	optimal	solution	for	the	control	signal	is	given	as

The	 matrix	 	 is	 called	 the	 Hessian	
matrix.	Rs	is	expressed	as

Where

The	optimal	solution	of	the	control	signal	is	linked	
to	 the	set	point	signal	r(ki)	and	the	state	variable	x(ki)	
through	the	following	equation

The	 following	 parameters	 of	 the	 MPC	 for	 the	
superheater	 steam	 temperature	 system	 were	 found	 to	
give	the	optimal	performance	

Prediction	horizon	NP	=	20	

Control	horizon	NC	=	4

Figure 16: Servo response of the SHS system using 
Model Predictive Controller

Table III: Comparison of performance indices of various tuning methods
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Rise	time	(sec) 35.1027 37.3480 65.9352 45.2258 42.2161 36.0521 32.8126 45.5782 13.9
Settling	time	(sec) 310.3671 353.4316 445.6775 522.2486 353.5899 398.9422 504.3305 382.1922 23.3867

Settling	Min 0.8496 0.8055 0.8873 0.8312 0.8514 0.7793 0.6773 0.8442 0.9011
Settling	Max 1.3885 1.4410 1.0360 1.1481 1.3438 1.4505 1.5259 1.1641 1.0011
Overshoot	(%) 38.8536 44.0963 3.6049 14.8077 34.3818 45.0507 52.5933 16.4095 0.1112
Peak	Amplitude 1.3885 1.4410 1.0360 1.1481 1.3438 1.4505 1.5259 1.1641 1.0011
Peak	time	(sec) 74.4177 83.2922 102.7807 79.7777 87.0670 77.2940 73.8031 82.0887 36

ISE 26.37 31.38 31.79 26.28 29.82 31.02 34.1 26.95 ---
IAE 55.47 68 63.3 64.34 61.88 69.16 80.89 57.6 ---
ITAE 4063 6334 7531 10370 5132 6760 9961 6378 58.0269
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RESULTS AND DISCUSSION

From	the	extensive	simulation	studies	on	 the	SHS	
system,	 we	 infer	 the	 following	 PID	 controller	 tuned	
using	 Zeigler-Nichols’	 step	 response	 method	 has	
38.8536%	 overshoot,	 oscillations	 and	 ITAE	 is	 4063.	
The	SHS	system	took	about	310.3671	seconds	to	reach	
the	 steady	 state.	 PID	 controller	 tuned	 using	 Zeigler-
Nichols’	 frequency	 response	 method	 has	 oscillations,	
44.0963%	overshoot	and	ITAE	is	6334.	The	SHS	system	
took	about	353.4316	seconds	to	reach	the	steady	state.	
PID	 controller	 tuned	 using	 Chein-	 Hrones-	 Reswick	
settings	for	set	point	regulation	with	0%	overshoot	has	
3.6049%	overshoot	and	ITAE	is	7531.	The	SHS	system	
took	about	445.6775	seconds	to	reach	the	steady	state.	
PID	 controller	 tuned	 using	 Chein-a	 Hrones-	 Reswick	
setting	 for	 set	 point	 regulation	 with	 20%	 overshoot	
has	14.8077%	overshoot	and	ITAE	is	10370.	The	SHS	
system	took	about	522.2486	seconds	to	reach	the	steady	
state.	PID	controller	tuned	using	Chein-	Hrones-Reswick	
settings	 for	 disturbance	 rejection	 with	 0%	 overshoot	
has	34.3818	%	overshoot	and	ITAE	is	5132.	The	SHS	
system	took	about	353.5899	seconds	to	reach	the	steady	
state.	PID	controller	tuned	using	Chein-Hrones-Reswick	
settings	 for	 disturbance	 rejection	 with	 20%	 overshoot	
has	 45.0507%	overshoot	 and	 ITAE	 is	 6760.	The	 SHS	
system	took	about	398.9422	seconds	to	reach	the	steady	
state.	PID	controller	tuned	using	Gain	Phase	assignment	
algorithm	has	ITAE	6378	and	it	has	16.4095%	overshoot.	
The	SHS	system	took	about	382.1922	seconds	to	reach	
the	steady	state.	

The	 PID	 controller	 tuned	 using	 Chein-Hrones-
Reswick	 settings	 for	 set	 point	 regulation	 with	 0%	
overshoot	 has	 less	 overshoot	 when	 compared	 with	
other	 tuning	 methods.	 The	 design,	 development	 and	
implementation	 aspect	 of	 MPC	 for	 SHS	 system	 is	
discussed	 and	 its	 performance	 is	 studied	 through	
simulation.	It	was	found	out	that	MPC	has	achieved	good	
set	 point	 tracking	 without	 overshoot,	 better	 dynamic	
response	and	the	least	value	of	ITAE	and	a	good	speed	
of	 response	 compared	 to	 the	 other	 control	methods.	 It	
would	be	more	 appropriate	 to	use	 this	 control	method	
in	boilers	 to	control	 the	superheater	steam	temperature	
with	good	precision	at	 the	optimum	value	and	 thereby	
increases	the	efficiency	of	the	boiler	and	turbine.	
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ABSTRACT

Power	dissipation	is	an	important	consideration	in	the	design	of	CMOS	VLSI	circuits.	In	the	case	of	battery-
powered	application,	high	power	consumption	leads	to	reduction	in	the	battery	life	and	affects	reliability,	
packaging	 and	 cooling	 costs,.	With	 technology	 processes	 advancing	 towards	 deep	 submicron	 and	 nano	
regimes,	 the	 scaling	 down	of	 the	 threshold	 voltage	 levels	 in	 turn	 causes	 an	 exponential	 increase	 in	 sub	
threshold	leakage	currents	leading	to	increase	in	leakage	power.	With	the	advance	of	each	generation	of	the	
fabrication	process	a	five-fold	increase	in	leakage	power	dissipation	is	present.	Leakage	currents	flow	when	
the	circuit	is	idle	and	so	power	is	wasted.	Efficient	leakage	power	reduction	techniques	have	become	critical	
for	 the	deep	submicron	and	nanometre	circuits.	 In	 this	paper,	 a	4-bit	 Johnson	counter	 is	designed	using	
LECTOR	technique	and	is	analyzed	with	different	types	of	sleep	techniques.	We	have	used	digital	schematic	
editor	(DSCH)	for	designing;	simulation	and	layout	generation	is	done	using	Micro	wind	Layout	Editor.

Keywords: CMOS, Scaling, Leakage power, D flip-flop, Johnson Counter, Dual sleep, Dual stack, Stacked 
sleep, LECTOR

INTRODUCTION

Power	 consumption	 is	 one	 of	 the	 top	 issues	 of	
VLSI	 circuit	 design,	 for	 which	 CMOS	 is	 the	 primary	
technology.	The	power	consumption	of	CMOS	consists	
of	dynamic	and	static	components.	During	the	switching	
of	transistor,	dynamic	power	is	consumed	and	regardless	
of	 transistor	 switching	 static	 power	 is	 consumed.	
Previously,	 the	 dynamic	 power	 consumption	 was	 (at	
0.18μ	technology	and	above)	the	single	largest	concern	
for	low-power	chip	designers	since	it	accounted	for	90%	
or	more	of	the	total	chip	power.	However,	as	the	feature	
size	 shrinks,	 e.g.,	 to	 90nm	 and	 below,	 static	 power	
has	 become	 a	 great	 challenge	 for	 current	 and	 future	
technologies.[11,12]

The	scaling	 to	nanometer	 regime	has	 resulted	 in	a	
rapid	increase	in	leakage	power	dissipation.	Hence,	there	
is	a	great	need	to	reduce	static	power	dissipation	during	
periods	 of	 inactivity.	 The	 power	 reduction	 has	 to	 be	
achieved	without	trading-off	performance	which	makes	it	
harder	to	reduce	leakage	during	normal	operation.	There	
are	 several	VLSI	 techniques	 to	 reduce	 leakage	 power.	
Scaling	 improves	 transistor	 density	 and	 functionality	
on	a	chip.	Scaling	will	increase	speed	and	frequency	of	
operation	 and	 hence	 higher	 performance.	As	 voltages	
scale	downward	with	the	geometries,	threshold	voltages	
should	also	decrease	to	gain	the	performance	advantages	
of	 the	 new	 technology	 but	 leakage	 current	 increases	
exponentially.	 Power	 gating	 is	 one	 such	 well	 known	
technique	 where	 a	 sleep	 transistor	 is	 placed	 between	
actual	 ground	 rail	 and	 circuit	 ground	 (called	 virtual	
ground).	This	device	is	turned-off	in	the	sleep	mode	to	
cut-off	 the	 leakage	 path.	 In	 this	 paper,	 we	 describe	 a	
new	leakage	power	reduction	technique	called	LECTOR	
(Leakage	Control	transistor)	for	designing	4-bit	Johnson	
counter	 using	 CMOS	 technology.	 Previous	 techniques	
are	summarized	and	compared	with	our	new	approach	
presented	in	this	paper.[13]
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SLEEP TECHNIQUES

 A. Dual Sleep Transistor Approach:	 Different	
types	of	methods	are	developed	for	leakage	power	
reduction.	 One	 of	 such	 methods	 is	 dual	 sleep	
transistor	approach	(Fig.1).	It	uses	two	extra	pull-	
up	 and	 two	 extra	 pull-down	 transistors	 in	 sleep	
mode	either	in	OFF	state	or	in	ON	state.	The	dual	
sleep	 portion	 can	 be	made	 common	 to	 all	 logic	
circuitry.[4]

Fig. 1: Dual Sleep Transistor Approach

Fig. 2: Dual Stack Approach

 B. Dual Stack Approach: In	 dual	 stack	 approach	
(Fig.2),	2	PMOS	and	2	NMOS	in	the	pull	down	
network	and	pull-up	network	are	used	respectively	
in	addition	to	the	sleep	transistors.	The	advantage	
is	 that	 NMOS	 degrades	 the	 high	 logic	 level	 ,	
PMOS	will	degrade	the	low	logic	level.

 C. Stacked Sleep Transistor Approach: In	 this	
technique,	 sleep	 transistor	 was	 getting	 stacked,	
which	reduces	the	leakage	current	to	great	extent.	
This	technique	uses	two	stacked	sleep	transistors	

in	 power	 supply	 rails	 and	 two	 stacked	 sleep	
transistor	in	ground.	Thus	leakage	reduction	takes	
place	 in	 two	 steps.	 Firstly,	 due	 to	 stack	 effect	
of	 sleep	 transistor	 and	 secondly	 due	 to	 sleep	
transistor	itself.	It	is	well	known	fact	that	NMOS	
are	not	efficient	in	passing	the	power	supply.	But	
in	this	technique,	stacked	sleep	transistor	will	use	
PMOS	 in	 the	 power	 supply	 and	 NMOS	 in	 the	
ground	 for	 maintaining	 exact	 logic	 state	 of	 the	
circuit.[1,2]

Fig. 3: Stacked Sleep Transistor Approach

PROPOSED TECHNIQUE

The	 proposed	 technique	 for	 leakage	 reduction	
in	CMOS	 circuits	 is	 called	LECTOR.	 It	 provides	 two	
Leakage	 Control	 Transistors	 (LCTs),	 a	 p-	 type	 and	
a	 n-type	within	 the	 logic	 gate	 and	 the	 source	 terminal	
of	 each	 LCT	 controls	 the	 gate	 terminal	 of	 the	 other.	
LECTOR	is	effective	in	both	idle	and	active	states	of	the	
circuit	results	in	better	leakage	reduction.	Either	one	of	
the	two	LCTs	is	always	“near	its	cut-off	voltage”	for	any	
input	 vector	 combination,	 thus	 increasing	 the	 stacking	
effect	without	any	additional	control	signals.

Fig. 4: Lector technique



     650      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Fig. 5: 3-input NAND gate using Lector

It	works	based	on	the	fact	that	a	state	with	more	than	
one	transistor	off	in	a	path	from	supply	voltage	to	ground	
is	 far	 less	 leaky	 than	a	 state	where	only	one	 transistor	
is	off	in	any	supply	to	ground	path.	The	LCTs	are	self-
controlled	and	do	not	require	any	control	logic	unlike	in	
the	popularly	used	sleep	transistor	method.[12]

PROPOSED TECHNIQUE

 A. D flip-flop circuit: The	D	flip-flop	with	set∕reset,	
shown	in	the	figure	is	implemented	using	Digital	
schematic	software	(dsch2)	for	logic	verification.	
It	is	then	implemented	using	conventional	CMOS	
technology,	 dual	 sleep	 approach,	 dual	 stack	
approach,	 stacked	 sleep	 approach	 and	 finally	
using	LECTOR	technique.

Fig. 6: D flip-flop

 B. Johnson counter:	Counter	is	a	device	that	stores	
the	number	of	times	a	particular	event	or	process	
occurs	often	in	relation	to	a	clock	signal.	Counters	
are	 used	 in	 almost	 all	 the	 digital	 circuits	 for	
counting	operations.	Johnson	counter	also	called	
as	 twisted	 ring	 counter	 is	 the	modified	 form	 of	
a	 ring	 counter.	 It	 is	 implemented	 using	 storage	

elements	 like	 D	 flip-flops.	 In	 Johnson	 counter	
output	 of	 the	 last	 stage	 is	 complemented	 and	
connected	 to	 the	 input	 of	 the	 first	 stage.	A	 new	
schema	symbol	is	made	for	the	D	flip-flop	circuits	
and	 is	 used	 in	 the	 implementation	 of	 Johnson	
counter	in	dsch2	software.[17]

Fig. 1: D flip-flop using CMOS technology

Fig. 2: D flip-flop using dual sleep

Fig. 3: D flip-flop using dual stack



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         651      

Fig. 4: D flip-flop using sleepy stack

Fig. 5: D flip-flop using lector

Fig. 6: Johnson counter using CMOS

Fig. 7: Johnson counter using dual sleep

Fig. 8: Johnson counter using dual stack

Fig. 9: Johnson counter using stacked sleep

Fig. 10: Johnson counter using lector

SIMULATION RESULT

For	 circuit	 design	 and	 logic	 verification	 we	
use	 DSCH2	 (Digital	 Schematic),	 for	 CMOS	 layout	
verification	and	power	calculation	of	the	circuit	we	use	
Microwind	Layout	Editor.
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Fig. 11: D flip-flop using CMOS

Fig. 12: D flip-flop using dual sleep

Fig. 13: D flip-flop using dual stack

Fig. 14: D flip-flop using stacked sleep

Fig. 15: D flip-flop using lector

Fig. 16: Johnson counter using CMOS

Fig. 18: Johnson counter using dual sleep

Fig. 18: Johnson counter using dual stack
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Fig. 19: Johnson counter using stacked sleep

Fig. 20: Johnson counter using lector

We	compare	the	LECTOR	technique	with	different	
sleep	techniques	in	terms	of	power	consumption	and	the	
results	are	tabulated.

Table 1: Comparison of Lector technique with 
different sleep techniques in terms of power 

consumption for D-FlipFlop

D Flip-Flop (μw )
120nm 90nm 70nm

Conventional	CMOS 25.206 22.509 9.122
Dual	Sleep 22.806 20.865 7.991
Dual	Stack 22.609 21.053 8.357
Lector 9.609 6.982 3.640

Table 1: Comparison of Lector technique with 
different sleep techniques in terms of power 

consumption for Johnson Counter

Approach
Johnson Counter (μw )

120nm 90nm 70nm
Conventional	CMOS 51.836 40.409 16.244

Dual	Sleep 44.771 35.333 16.171
Dual	Stack 44.514 35.146 16.273
Lector 25.111 19.237 10.540

CONCLUSION

Sub	 threshold	 leakage	 power	 consumption	 in	
nanoscale	 technology	 is	 great	 challenge	 to	 VLSI	
designers.	 Although	 there	 are	 several	 techniques	 to	
reduce	 leakage	power,	 based	upon	 the	 technology	 and	
design	criteria	 the	designer	can	choose	 the	 techniques.	
In	 this	 paper,	 Power	 consumption	 of	 4-bit	 Johnson	
counter	 is	 reduced	 using	 different	 sleep	 methods	 and	
LECTOR	 technique.	 Unlike	 other	 leakage	 control	
techniques,	 LECTOR	 does	 not	 need	 any	 additional	
control	 circuitry	 to	 monitor	 the	 states	 of	 the	 circuit.	
Also	 the	 power	 consumption	 is	 greatly	 reduced	 using	
LECTOR	 technique	 with	 minimum	 possible	 area	 and	
this	method	can	be	used	in	several	integrated	circuits	for	
power	efficiency.
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ABSTRACT

Multiply	 and	 accumulation	 (MAC)	 is	 basic	 function	 in	most	 of	 the	 signal	 processing	 applications	 like	
video,	 image	 processing,	 pattern	 recognition.	Multipliers	 corresponding	 to	 the	MAC	 unit	 are	 designed	
using	combinational	logic	circuits.	Modern	computers	consist	of	dedicated	MAC	unit	and	multiplication	is	
usually	performed	using	serial	hardware	which	is	referred	as	a	unit	cell.	This	MAC	unit	cell	as	supported	in	
many	architectures	fail	to	meet	the	real	time	response	for	high	rate	data	applications.	The	rationale	of	this	
paper	is	to	propose	parallel	architecture	for	multiply	and	accumulate	operation	with	high	throughput	rate.	
The	proposed	architecture	performs	the	multiplication	of	operands	involved	in	the	MAC	unit	parallely	and	
accumulates	the	result.	The	architecture	also	enables	reusing	of	hardware	for	higher	order	taps	based	on	the	
reusability	factor.	The	functional	units	of	the	proposed	architecture	are	developed	at	module	level	using	RTL	
and	behavior	is	simulated	in	Xilinx	ISE	14.1	and	synthesized	on	Virtex	7	family	of	FPGA.	The	obtained	
throughput	for	128	taps	is	16	MACs	per	cycle	with	reusability	equal	to	1	at	clock	frequency	of	8.33	MHz	
for	precision	fixed	to	8	bits.

Keywords: MAC, Real timer response, PHA, Throughput rate, Verilog HDL, Xilinx ISE 14.1, Vertex7 FPGA, 
Space and Time Complexity.

INTRODUCTION

Major	operation	in	most	of	the	Digital	VLSI	circuit	
is	 computation.	 To	 perform	 computation,	 arithmetic	
circuits	 consisting	 of	 multipliers	 and	 adders	 are	 used.	
The	amount	of	power	consumption	and	operating	speed	
of	these	digital	circuits	is	mainly	decided	by	complexity	
of	 the	 multipliers.	Multiply	 and	 accumulate	 operation	
is	most	common	step	used	 in	digital	 signal	processing	
application	 like	 image	 processing,	 pattern	 recognition,	
Fast	 Fourier	 Transform	 (FFT),	 Discrete	 Fourier	
Transform	(DFT),	convolution	etc.	It	computes	product	
of	two	numbers	and	adds	that	product	to	an	accumulator.	
The	 unit	 that	 performs	 this	 operation	 is	 known	 as	
Multiplier	 –	Accumulator	 (MAC)	 unit.	 The	 operation	
corresponding	to	this	unit	is	known	as	MAC	operation.

Consider basic MAC operation:

	 …(1)

Where	 Ak :=1,2,3........K & Xk:k = 1,2,3........ K 
&	are	 the	 input	 samples	 /	 operands	 involved	 in	MAC	
operation,	y	is	the	output	result.	Where	K	is	the	length	or	
number	of	coefficients	corresponding	to	MAC	operation.

MAC	unit	mainly	consist	of	two	major	blocks	namely	
multiplier	 and	 accumulator	 as	 shown	 in	 figure	 1.	 The	
figure	shows	that,	the	output	of	the	register	is	fed	back	as	
one	of	the	input	to	adder,	so	that	output	of	the	multiplier	
corresponding	 to	 each	 clock	 cycle	 will	 be	 added	 with	
previously	accumulated	value.	Multipliers	corresponding	
to	 the	 MAC	 unit	 designed	 using	 combinational	 logic.	
Modern	 computers	 consist	 of	 dedicated	 MAC	 unit	 to	
perform	 this	 operation.	 Based	 on	 application	 speed	
requirement,	different	multipliers	are	used.	For	low	speed	
application	 serial	multipliers	 are	 preferred,	whereas	 for	
high	speed	application	parallel	multipliers	are	preferred.	
Several	attempts	have	been	done	by	many	researchers	in	
designing	 the	 architecture	 to	 perform	 MAC	 operation,	
such	that	it	gives	high	computational	performance.

Fig. 1: Regular MAC architecture [2]
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The	implementation	of	MAC	operation	using	serial	
hardware	 as	 supported	 in	 many	 architectures	 fail	 to	
support	 high	 sampling	 rate	 to	 achieve	 high	 data	 rate.	
However,	parallel	hardware	could	be	designed	to	perform	
the	MAC	operation	at	considerable	higher	 rate.	 In	 this	
work,	 the	 Parallel	 Hardware	Architecture	 is	 proposed	
for	implementation	of	MAC	operation.	It	uses	the	partial	
product	generator	blocks	in	parallel	to	perform	the	MAC	
operation.	The	blocks	of	 the	proposed	 architecture	 are	
designed	 using	 the	 Verilog	 HDL	 at	 module	 level	 and	
behavior	is	simulated	in	Xilinx	ISE	14.1.	The	space	and	
time	complexity	of	the	proposed	architecture	is	done	by	
simulating	the	design	on	vertex7	FPGA	board

DISTRIBUTED ARITHMETIC

Distributed	 arithmetic	 is	 one	 technique	 used	 for	
faster	implementation	of	MAC	for	fixed	coefficients.	It	
makes	use	of	LUTs	extensively	to	reduce	multiplication	
operation.	Distributed	arithmetic	is	based	on	distribution	
of	 arithmetic	 operations	 involved	 in	 MAC	 across	 its	
architecture.	It	consists	of	look	up	tables	(LUTs),	adders	
&	shifters.

 A. Formulation of Distributed Arithmetic: 
Distributed	 arithmetic	 is	 multiplication–less	
technique.	 It	 involves	 pre	 computation	 of	 all	
possible	inner	products	and	their	storage	in	look	
up	table	(LUT).	The	individual	bits	of	the	different	
input	 samples	used	as	pointer	 for	 these	memory	
locations.	 Based	 on	 the	 different	 inputs	 bits	
combination,	value	has	been	read	and	same	will	
be	 accumulated.	 The	 process	 will	 be	 continued	
till	all	the	bits	of	input	sample	covers/	processed.	
When	 sign	 bit	 of	 all	 the	 input	 samples	 arrive	
the	 corresponding	 value	 is	 read	 from	 the	 LUT	
must	 be	 subtracted	 from	 the	 accumulator	 value.	
The	 final	 result	 will	 represent	 MAC	 operation	
corresponding	to	the	applied	inputs.

	 	Considering	 coefficient	 vector	 as	 A	 and	 input	
sample	 as	 x	 each	 of	 length	 K.	 Where	 these	
input	 samples	 are	 expressed	 using	 N-bit	 two‘s	
compliment	binary	representation.

	 	For	kth	sample,

  

	 	Where	bk0	the	sign	bit	,	bk(N-1)	is	the	least	significant	
bit.	It	can	be	expressed	as

  	 …(2)

	 	Substituting	equation	(2)	in	(1)

  	 …(3)

	 	Equation	(3)	can	be	rewritten	as,

  	 …(4)

	 	On	expanding	the	magnitude	part	of	equation	(4)	
and	 after	 combining	 the	 terms	 corresponding	 to	
the	same	magnitude	position,	the	new	expression	
can	be	rewritten	as,

  	…(5)

	 	The	equation	(5)	has	following	terms:

  	 …(6)

  	 …(7)

	 	For	 fixed	 coefficients	A,	 memory	 size	 required	
for	implementation	of	LUT	to	realize	the	possible	
multiplication	 is	 2	 *	 2K	 words.	 The	 size	 of	
memory	required	 to	store	 inner	product	 terms	 is	
dependent	 on	 length	 of	 coefficient	 vector	 (AK).	
Distributed	arithmetic	completely	eliminates	use	
of	multipliers	 to	 achieve	product	 operation.	The	
multiplication	of	MAC	is	converted	into	memory	
accessing	operation	to	read	LUT.

Fig. 2: Block diagram of 4-tap DA with 32-word 
LUT [4]

 B. Memory Reduction:	From	the	equation	(6),	it	can	
be	shown	that	for	large	values	of	K	the	memory	
size	 grows	 too	 large	 to	 be	 practical.	 However,	
the	 memory	 requirements	 can	 be	 reduced	 by	 a	
factor	of	2	with	a	slight	modification	to	the	adder	
in	figure.	2.	If	 the	adder	 is	changed	to	an	adder/
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subtractor,	the	lower	half	of	the	memory	table	can	
be	removed.	The	memory	size	will	be	2K.	Further,	
additional	 reduction	 in	 memory	 requirements	
can	be	achieved	through	the	use	of	offset	binary	
coding	(OBC)	to	achieve	memory	size	to	2K-1 . 

Drawbacks of the distributed arithmetic:

 z Size	of	the	memory	required	to	store	pre-computed	
terms	grows	exponentially	with	length	(K).

 z For	 larger	 value	 of	 length	 (K)	 memory	 reduction	
techniques	failed	to	control	increase	in	memory	size.

PARALLEL HARDWARE ARCHITECTURE

Parallel	 hardware	 architecture	 replaces	 LUT	 by	
partial	 product	 generator	 and	 summation	 block.	 This	
architecture	 exhibits	 linear	 dependency	 of	memory	 on	
taps.	Parallel	hardware	architecture	uses	partial	product	
generator	 blocks	 in	 parallel	 to	 perform	 the	 MAC	
operation.	 Parallel	 architecture	 processes	 entire	 input	
sample	 represented	 using	 B-bits	 at	 once,	 when	 clock	
cycle	occurs.	This	architecture	also	offers	the	flexibility	
to	reuse	the	computational	blocks	during	MAC	operation.	

Reusability	 factor	 (R)	 corresponding	 to	 parallel	
hardware	 architecture	 predicts	 number	 of	 times	 the	
operational	blocks	are	used	during	processing	of	single	
output	 sample.	 To	 perform	 the	 MAC	 operation	 of	 K	
coefficients,	 it	 consumes	 amount	 of	 product	 generator	
blocks.	In	which,	each	input	blocks	and	corresponding	
coefficient	 registers	 are	 associated	 with	 R	 number	 of	
inputs.	Each	coefficient	register	stores	coefficients	in	an	
interleaved	fashion.

As	 initial	 step	 in	 parallel	 hardware	 architecture,	
both	 input	 samples	 and	 coefficients	 are	 expressed	
in	 2‘compliment	 binary	 representation	 using	 B-bits.	
Based	on	the	LSB	bit	of	the	coefficient	registers,	partial	
products	 are	 generated	 and	 further	 these	 products	 are	
added	using	summation	block,	result	are	accumulated.

 A. Functional Units of Parallel Hardware 
Architecture: Parallel	 Hardware	 Arithmetic	
architecture	consists	of	three	blocks	to	perform	the	
sum	of	product	operation	for	given	coefficients:	

 z Partial	product	generator	block

 z Summation	block

 z Accumulation	block

 B. Partial Product Generator Block: The	 figure	
3	shows	 the	partial	product	generator.	The	 input	
samples	 will	 drive	 the	 product	 generator	 block.	
The	 coefficients	 which	 drive	 the	 distributed	
arithmetic	system	and	the	MUX	are	multiplexed	
together	 to	utilize	 the	 reuse	of	components.	The	
individual	bits	of	the	coefficients	are	either	stored	
in	 interleaved	 or	 multiplexed	 way	 in	 a	 single	
register.	The	input	samples	are	moved	further	one	
sample	at	a	time	when	all	the	bits	of	the	coefficient	
registers	are	filled.

	 	Each	bit	of	the	coefficient	register	is	coupled	with	
corresponding	input	samples	.	Based	on	the	select	
line	input	to	the	switching	network,	it	routes	the	
proper	 input	 sample	 to	 the	 multiplexer.	 At	 an	
instance	only	one	bit	of	the	coefficient	register	is	
shifted	right.	Depending	on	the	Least	Significant	
Bit	 (LSB)	 position	 value,	 MUX	 sets	 output	 to	
corresponding	input	sample	Xk	when	LSB	is	‘1’	
or	output	to	‘0’	when	the	LSB	is	0.	The	contents	
of	the	regiters	(coefficient	register)	reach	the	same	
initial	state	once	all	bits	are	covered.	Since	LSB	is	
connected	to	the	Most	Significant	Bit	(MSB)	the	
bits	will	shift	back	to	their	original	positions

Fig. 3: Partial Product Generator [4]

 C. Summation Block: The	 registered	 adders	 are	
arranged	as	tree	formation	in	the	summation	block.	
The	diagram	of	the	summation	block	is	shown	in	
figure.4.	For	every	clock	cycle	the	partial	products	
move	further	to	next	level	in	the	tree,	this	aids	in	
the	easy	implementation	of	the	summation	block	
using	adders.

Fig. 4: Summation Block [4]
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 D. Accumulation Block: The	 figure	 5	 shows	 the	
shifted	 output	 from	 the	 summation	 block	 and	
the	 accumulation	 block	 output.	 From	 the	 figure	
it	 is	 clear	 that	 the	 output	 result	 is	 ready	 after	R	
*B	clock	cycles.	The	result	 from	the	summation	
block	 is	 stored	 for	 cycles	 and	 further	 shifted	
right	each	bit	at	a	 time	and	 further	added	 to	 the	
next	 result	 of	 summation	 block.	 Till	 R	 *B	 bits	
are	processed,	the	cycle	is	repeated.	The	Parallel	
Hardware	Architecture	 based	 accumulator	 block	
has	one	accumulator	for	each	reuse	and	multiple	
such	 accumulators.	The	 output	 is	 obtained	 after	
summing	 all	 the	 values	 in	 accumulator	 after	
partial	 products	 are	 generated	 for	 all	 R.	 Small	
area	 and	 lower	 latency	 are	 the	main	 advantages	
of	 the	 multiplexed	 feedback	 accumulator	 over	
the	 other	 approaches.	The	multiplexed	 feedback	
accumulator	 require	 only	 single	 accumulator	
compared	 to	 that	 of	 accumulators	 and	 no	
additional	 adders	 are	 required	 to	 calculate	 the	
output.	The	sign	control	(Ts)	is	initialized	to	zero	
and	it	is	made	as	one	once	the	Most	Significant	Bit	
(MSB)	occurs.

Fig. 5: Accumulation Block [4]

	 	The	interconnection	of	functional	units	of	parallel	
hardware	 architecture	 for	 four	 taps	 is	 shown	 in	
figure	6	the	architecture	uses	a	number	of	partial	
product	 generator	 blocks	 connected	 in	 parallel.	
The	 blocks	 execute	 concurrently	 to	 generate	
many	 partial	 products	 in	 a	 single	 clock	 cycle.	
Then,	the	partial	products	are	added	using	adder	
stages	to	get	the	final	sum.	The	accumulator	value	
is	 added	 to	 the	 sum	 to	 get	 the	 final	 sum.	 The	
number	 of	 partial	 product	 blocks	 is	 dependence	
on	 the	 reusability	 factor.	The	 switching	network	
blocks	use	a	common	select	 line.	The	multiplier	
blocks	 are	 controlled	by	different	 select	 lines	or	
coefficient	registers.	On	each	select	line	input,	the	
entire	sample	is	passed	on	to	the	output.

DESIGN AND IMPLEMENTATION OF 
PARALLEL HARDWARE ARCHITCTURE

The	functional	units	of	the	proposed	architecture	are	
developed	 using	H/W	RTL	 code	 in	Verilog	 at	module	
level.	 Each	module	 is	 characterized	 by	module	 name,	
input	and	output	ports,	event	or	clock	base	control.	the	
data	flows	from	the	top	most	switching	module	to	bottom	
accumulator	module	through	intermediate	modules	such	
as	partial	product	generator	and	summation	block.

Once	 the	 modules	 are	 developed	 individually,	
their	 behavior	 is	 simulated	 in	 Xilinx	 ISE	 14.1.	 In	
the	 simulation	 process,	 the	 module	 is	 synthesized	 on	
Virtex	7	 family	of	FPGA	and	 its	 logic	 functionality	 is	
verified.	Further,	these	modules	are	cascaded	to	build	the	
complete	architecture.	All	the	modules	are	controlled	by	
a	common	clock.

Fig. 6: Parallel Hardware Architecture [4]

RESULTS AND DISCUSSIONS

The	 proposed	 architecture	 is	 developed	 using	
hardware	RTL	code,	Verilog	for	four,	eight	and	sixteen	
taps.	 The	 complexity	 is	 analyzed	 by	 varying	 different	
parameters	of	the	design.	The	throughput	in	terms	MACs	
per	cycle	is	found	for	different	number	of	taps,	number	
of	 bits	 and	 reusability	 factor.	The	 space	 complexity	 is	
found	 in	 terms	number	of	LUTs	and	 slice	 registers	by	
varying	number	of	filter	taps	and	number	of	bits.

Throughput	of	the	proposed	architecture	in	terms	of	
MACs	per	cycle	is	given	as:

 A. Throughput Vs Reusability with Precision 
Fixed To 8 Bits: The	figure	8	shows	MACs	per	
cycle	with	 reusability,	 with	 precision	 fixed	 to	 8	
bits	 for	 various	 taps	 (K).	 For	 higher	 tap	 values,	
the	 throughput	 is	 exponentially	 decreasing	 with	
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respect	to	reusability.	When	reusability	is	equal	to	
unity,	K	product	generators	will	work	in	parallel	to	
perform	the	MAC	operation.	Whereas,	for	higher	
values	 of	 R,	 the	 number	 of	 product	 generators	
required	 will	 be	 less.	 It	 reuses	 the	 existing	
hardware	 to	 perform	 the	 MAC	 operation.	 The	
reusing	of	hardware	to	perform	the	MAC	will	lead	
to	efficient	utilization	of	resources,	but	at	the	cost	
of	 decreased	 throughput	 rate.	 These	 parameters	
are	to	be	traded	off	for	better	performance.

Fig. 8 : Variation of MACs per cycle with respect to 
reusability, with precision fixed to 8-bits

 B. Throughput Vs. Length with Reusability 
Fixed To 2: The	figure	9	shows	MACs	per	cycle	
with	 respect	 to	 taps	 for	 different	 bit	 precisions	
with	 reusability	 fixed	 to	 2.It	 indicates	 that,	 the	
throughput	 rate	 remains	 constant	 irrespective	 of	
length	of	 taps.	The	 throughput	 corresponding	 to	
8-bit	precision	has	a	higher	value	compared	to	64-
bit	 precision.	 For	 varying	 length	 of	 taps	MACs	
per	 cycle	 remain	 constant.	 It	 is	 independent	 on	
the	 variation	 of	 and	 has	 inverse	 relation	 with	

bit	 precision	 1

B

�
��

�
��
.	 Throughput	 decreases	 with	

increase	in	number	of	bit	precision

Fig. 9 : Variation of MAC per cycle with respect 
to Length of taps, with Reusability fixed to 2 by 

varying precision

 C. Throughput Vs Bit Precision with Reusability 
Fixed To 2: The	 figure	 10	 shows	 throughput	
with	respect	to	precision	in	bits,	with	reusability	
fixed	 to	2.	The	figure	10	 shows	 the	variation	of	
throughput	for	different	taps.	It	indicates	that,	the	
MACs	 per	 cycle	 decreases	 with	 increase	 in	 bit	
precision,	for	various	tap	lengths.	The	throughput	
corresponding	to	the	higher	order	taps	at	low	bit	
precision	is	high.	Throughput	has	inverse	relation	
with	both	number	of	bits	and	reusability.

Fig. 10: Variation of MAC per cycle with respect to 
Number of bits, with Reusability fixed to 2

	 	In	 proposed	 parallel	 hardware,	 the	 reusability	 is	
decides	the	throughput	rate.	At	R=1,	the	maximum	
throughput	rate	is	attained	at	the	cost	of	hardware	
complexity.	These	two	factors	must	be	traded	off	
depending	 upon	 the	 application.	 However,	 the	
parallel	hardware	MAC	has	constant	relation	with	
filter	length	at	desirable	Whereas,	the	throughput	
decreases	with	higher	bit	precision.

 D. Number of Slice LUTs Vs Length with Varying 
Bit Precision: The	figure	12	 shows	variation	of	
number	of	slice	LUTs	with	 respect	 to	Length	of	
taps,	 with	 changing	 Bit	 precision.	 The	 number	
of	 slice	LUTs	 required	 to	 implement	 the	 design	
increases	with	increase	in	the	number	of	taps.	In	
addition,	the	number	of	slice	LUTs	required	also	
increase	 with	 increase	 bits	 precision	 at	 desired	
tap	 value.	 However,	 slice	 LUTs	 shows	 inverse	
relation	with	reusability.

Fig. 12: Variation of Number of LUTs with respect 
to Length, for different Number of bits
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 E. Number of Slice Register Vs Length with 
Varying Bit Precision:	 The	 number	 of	 slice	
registers	 required	 to	 synthesize	hardware	 is	 also	
obtained	 from	 the	 synthesis	 listing	 summary	
report.	 The	 figure	 13	 shows	 number	 of	 slice	
registers	with	respect	to	variation	in	Length,	with	
varying	Bit	precision.

Fig. 13: Variation of Number of Slice Register with 
respect to Length, for different Number of Bits

The	figure	shows	that,	the	number	of	slice	registers	
required	to	implement	the	design	increases	with	increase	
in	 the	 number	 of	 taps.	 In	 addition,	 the	 number	 of	
slice	 register	 required	 also	 increase	 with	 increase	 bits	
precision	 at	 desired	 tap	 value.	However,	 slice	 register	
shows	inverse	relation	with	reusability.

CONCLUSION

The	 functional	 units	 of	 the	 proposed	 architecture	
are	developed	at	module	 level	using	Verilog	HDL	and	
behavior	is	simulated	in	Xilinx	ISE	14.1	and	synthesized	
on	Virtex	7	 family	of	FPGA.	The	 throughput	 in	 terms	
of	MACS	per	Cycle	of	the	designed	module	is	gauged	
with	respect	 to	different	parameters	by	developing	 test	
benches.	The	hardware	complexity	in	terms	of	number	
of	slice	LUTs	and	slice	registers	is	empirically	presented.

The	obtained	throughput	for	128	taps	is	16	MACs	
per	cycle	with	reusability	equal	to	1	at	clock	frequency	
of	8.33	MHz	for	precision	fixed	to	8	bits	as	opposed	to	
1	MAC	per	cycle	seen	in	serial	MAC	found	in	different	
architecture.	With	increase	in	reusability,	the	throughput	
is	observed	to	be	decreasing.	The	throughput	is	shown	to	
be	dependent	on	bit	precision	and	reusability.	Whereas,	
in	serial	MAC	throughput	varies	with	number	of	taps.

The	space	complexity	for	16	taps	is	found	to	be	1078	
number	of	slice	LUTs	with	reusability	equal	to	2	for	bit	
precision	fixed	 to	 32	 bits.	With	 increase	 in	 number	 of	

taps	and	bit	precision,	the	required	number	of	slice	LUTs	
increases.	The	disadvantage	of	this	method	is	increased	
hardware	complexity	as	opposed	to	serial	MAC.	Hence,	
the	 throughput	 and	 hardware	 complexity	 must	 be	
traded	 off.	 The	 parallel	 architecture	 exhibits	 constant	
throughput	irrespective	of	coefficient	length	for	fixed	bit	
precision	 and	 reusability	 factor.	 The	 architecture	 even	
offers	the	flexibility	to	reuse	computational	blocks	while	
performing	MAC	operation.
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ABSTRACT

Key	to	most	parts	of	medication	from	primarily	care	to	specific	medications,	drugs	prescribed	by	physician	
have	turned	into	a	noteworthy	segment	of	healthcare	frameworks	overall.	Inferable	from	their	psychoactive	
impacts,	these	medications	are	frequently	taken	in	ways	not	expected	by	the	specialist	or	by	somebody	other	
than	 the	 individual	 for	whom	 it	was	 recommended.	Patients	 frequently	 neglect	 to	 take	 their	medication	
prescribed	by	 the	 specialist	or	 take	 it	out	of	 the	plan	 suggested	by	 the	 specialist.	There	are	additionally	
examples	of	young	people	 taking	medications,	 for	example,	sedatives,	stimulants	and	depressants.	Thus,	
the	major	problem	is	that	after	the	issuing	of	medicine	prescribed	by	the	specialist,	its	utilization	can’t	be	
monitored.	This	paper	provides	insights	on	how	to	construct	a	framework	around	physician	endorsed	drugs	
which	is	helpful	in	validating	the	usage	of	medication	on	the	basis	of	identity	of	the	patient	and	the	scheduled	
prescribed	to	that	patient.	It	also	helps	in	facilitating	the	doctor	or	pharmacist	to	monitor	the	utilization	of	
medication	 through	an	 app	which	will	 be	used	by	 the	pharmacist	 register	 the	patient	with	 the	 complete	
personal	information	and	the	prescribed	medication.

Keywords: IoT healthcare network, IoT Architecture, Visions of IoT

INTRODUCTION

Key	to	most	parts	of	medication	from	primarily	care	
to	 specific	medications,	 drugs	 prescribed	 by	 physician	
have	 turned	 into	 a	 noteworthy	 segment	 of	 healthcare	
frameworks	 overall.	 Inferable	 from	 their	 psychoactive	
impacts,	these	medications	are	frequently	taken	in	ways	
not	expected	by	the	specialist	or	by	somebody	other	than	
the	individual	for	whom	it	was	recommended.	Patients	
frequently	 neglect	 to	 take	 their	 medication	 prescribed	
by	the	specialist	or	take	it	out	of	the	plan	suggested	by	
the	specialist.	There	are	additionally	examples	of	young	
people	 taking	 medications,	 for	 example,	 sedatives,	
stimulants	 and	 depressants.	 Thus,	 the	 major	 problem	
is	 that	 after	 the	 issuing	 of	medicine	 prescribed	 by	 the	
specialist,	 its	utilization	can’t	be	monitored.	 IoT	based	
healthcare	devices	have	helped	the	patients	to	take	their	
medication	at	the	prescribed	time.

 1.1. IoT Healthcare Network: The	 IoT	 healthcare	
system	or	the	IoT	network	system	for	healthcare	
(called	 as	 IoThNet)	 is	 one	 of	 the	 indispensable	
components	of	the	IoT	in	healthcare.	It	acts	as	a	
supporting	system	which	provides	encourages	the	
transmission	and	acceptance	of	patient’s	medical	
information,	 and	 empowers	 the	 utilization	 of	
healthcare	services	custom	fitted	communications.

Fig. 1: IoT Healthcare Network

 1.2. IoT Healthcare Architecture: The	 IoThNet	
architecture	refers	to	a	diagram	for	the	specification	
of	 the	 IoThNet’s	 physical	 components,	 their	
practical	 association,	 and	 its	 working	 standards	
and	strategies.	Many	investigations	have	verified	
that	the	IPv6-based	6LoWPAN	is	the	base	of	the	
IoThNet.	As	 indicated	 by	 the	 idea	 of	 IoThNet,	
wearables	and	sensors	utilize	IPv6	and	6LoWPAN	
frameworks	 for	 the	 transfer	 of	 information	
using	 the	 protocol-802.15.4.	 Information	 is	 then	
reverting	back	 through	 sensor	nodes	using	UDP	
(User	Datagram	Protocol).
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Fig. 2: IoT protocol stack of 6LoWPAN

 1.3. Vision of IoT in Healthcare
 1.3.1. Challenges of today’s
  Healthcare: Despite	the	facts	that,	the	world’s	

interest	for	medicinal	services	have	increased,	
regardless	we	 live	 in	 the	 traditional	model	of	
hospitalcentric	 care,	 in	 which	 residents	 visit	
specialists.

Some	of	the	challenges	and	barriers	faced	by	these	
hospital-centric	cares	are:

 z Rising medical cost:	One	of	the	biggest	factors	in	
the	health	care	today	is	the	increasing	cost	for	the	
healthcare.

 z Urbanization:	 It	 was	 predicted	 by	World	Health	
Organization	that	70	percent	of	world’s	population	
lives	in	urban	cities	which	implies	that	urban	cities	
require	more	healthcare	services.

 z Adherence monitoring:	The	absences	of	adherence	
results	 in	 increasing	 risks	 of	 hospitalization	 and	
thus,	raise	the	burden	to	the	patients.

 1.3.2. IoT-driven medicinal services: Progressing 
from hospital-centric to patient-centric: 
An	IoT	technology	plays	an	important	role	in	
many	different	areas	of	medical	field:

 z Hospitals:	Hospitals	are	getting	more	noticeable	to	
treat,	operate,	admit	or	monitor	expanding	number	
of	patients.	Keeping	in	mind	the	end	goal	to	run	their	
operations	easily,	they	always	depend	on	advanced	
advances.	 For	 instance,	 “Smart	Ambulances”	 can	
do	 early	 diagnosis	 as	 a	 result	 of	 which	 the	 staff	
could	make	 the	 required	 arrangements	 before	 the	
patient	 arrives.	 Such	 situation	 could	 be	 imagined	
with	 the	 reconciliation	 of	 IoT	 technology.	 Smart	
ambulances	 will	 be	 requiring	 an	 arrangement	 of	
medicinal	sensors	which	are	reliable	for	performing	
diagnosis,	a	protected	interface	for	communicating	
with	 the	 hospital,	 and	 other	 preparations	 like	 an	

operating	room.	Surgeries	may	turn	out	to	be	more	
relevant	 and	 productive	 with	 IoT.	 Thus,	 one	 can	
imagine	the	part	of	IoT	in	different	divisions	of	the	
hospitals,	for	example,	Intensive	Care	Unit	(ICU),	
essential	care	unit,	and	specific	units.

 z Clinics:	Primarily,	patients	visit	their	family	doctors	
who	could	exploit	IoT	in	a	wide	range	of	ways.	For	
instance,	the	specialists	are	able	to	get	the	lab	reports	
of	their	patients	virtually	before	their	visit.	IoT	has	
the	potential	to	give	a	protected	twoway	interaction	
amongst	 patients	 and	 clinic	 receptions	 to	 arrange	
appointments	without	making	long	telephone	calls.	
IoT	 gives	 solutions	 which	 are	 cost	 friendly	 for	
clinical	 facilities	 in	 order	 to	 create	 an	 associated	
screening	for	their	patients	so	the	doctor	could	invest	
greater	quality	time	with	their	patients.

 z Anywhere (Non-clinical Settings):	 There	 are	
some	other	 areas	 also	where	 the	 IoT	 is	providing	
tremendous	benefits	to	the	patient:

 z Mobile clinics:	 There	 is	 an	 expanding	
enthusiasm	 for	 portable	 health	 clinics.	 IoT	
has	 the	 potential	 to	 have	 a	 major	 effect	 in	
improving	 the	 infrastructure	 of	 the	 mobile	
clinics	 that	 could	 collaborate	 with	 the	 the	
hospitals	to	interact	virtually	for	diagnosis.

 z Telemedicine:	 IoT	has	 a	 great	 deal	 to	 offer	
in	 this	 field	 because	 of	 the	 fact	 that	 a	 huge	
segment	 of	 total	 population	 of	 the	 world	
possesses	 cell	 phones	 and	 smartphones,	
which	 are	 not	 just	 specialized	 gadgets	 for	
communication,	 but	 rather	 likewise	 utilized	
for	interfacing	with	various	different	sensors.	
On	 account	 of	medicinal	 care,	 smartphones	
are	 assumed	 to	 have	 a	 fundamental	 part	 by	
allowing	 patients	 to	 test	 their	 own	 health	
themselves.	Thus,	the	hospitals	can	still	work	
well	by	expanding	the	virtual	care	services.

 z Smart Homes:	 While	 the	 telemedicine	
services	 could	 decrease	 the	 number	 of	
sittings	to	hospitals	and	clinics,	the	need	for	
setting	 up	 a	 technical	 IoT	 infrastructure	 in	
patient’s	 home	 is	 becoming	 important	 and	
thus,	 establishing	 smart	 homes	 provides	
supportive	 network	 to	 allow	 citizens	 to	
experience	quality	of	life.

 z Smart cities and connected communities: 
The	 quick	 relocation	 of	 huge	 population	
towards	 urban	 areas	 has	 increased	 the	
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demands	 and	 difficulties	 in	 many	 urban	
communities.

	 	Consequently,	rising	efforts	have	been	made	for	
building	smart	cities	by	incorporating	different	
infrastructure	 to	 enhance	 bearable-ness,	
supportability,	 affordability	 and	 proficiency.	
The	 healthcare	 system	 is	 a	 fundamental	 piece	
of	 smart	 cities	 and	 urban	 conditions.	 For	
instance,	 urban	 areas	 have	 been	 incorporated	
with	environment	sensors	which	are	helpful	 in	
streaming	 the	 sensor	 information	 to	 a	 brought	
together	area	like	the	cloud	servers	that	can	be	
accessed	 by	 the	 healthcare	 department.	 This	
could	help	in	making	citizens	mindful	of	various	

conditions,	for	example,	poisons	and	pollutants,	
dust,	temperature	and	humidity	conditions,	etc.	
IoT	helps	in	conveying	this	data	continuously	to	
prevent	medical	problems	in	advance.

 1.4. Existing devices and apps available: According	
to	a	survey,	it	was	found	that	only	47	percent	of	
the	 patients	 take	 their	 medication	 on	 time.	 The	
solution	 to	 this	 problem	 led	 to	 the	 development	
of	 an	 IoT	 based	 device	which	 is	 now	 popularly	
known	 as	 smart	 pill	 containers	 or	 smart	 pill	
bottles.	 These	 devices	 are	 able	 to	 generate	 and	
transmit	 signals	when	 the	bottle	 is	opened.	This	
helps	as	a	reminder	for	 the	patients	 to	 take	their	
medication	at	the	prescribed	time.

Some of the IoT based smart devices are described here with their functionalities:

Table 1: Smart Pill containers and their functions [2]

S. 
No. Product Limitations Comparison with Smart Med 

Minder
1. CerePak-It	is	a	MeadWestVaco	product	

that	records	when	pills	are	removed.	The	
information	is	sent	using	RFID	to	the	reader	
attached	to	a	computer.	This	blister	pack	can	

hold	upto	32	pills.

It	can	only	hold	32	
pills.	No	locking	

function	on	the	device	
which	can	result	in	
drug	overdose.

There	is	no	specific	number	of	
pills	that	can	be	stored	in	the	
device.	The	device	exhibits	a	
strong	locking	phenomenon	for	
the	prevention	of	drug	overdose.

2. eCAP–It is	a	cap	produced	by	Information	
Mediary	Corporation	(IMC)	that	can	be	fitted	
on	pill	bottles.	It	is	provided	with	a	beep	alert	
and	flash	to	remind	the	patient	to	take	his	

medicine.	The	cap	also	records	the	openings	of	
the	bottle	and	transmits	the	data	using	RFID	to	
the	reader	which	is	attached	to	a	computer.

There	is	no	locking	
mechanism	on	the	

device

The	device	exhibits	a	strong	
locking	phenomenon	for	the	
prevention	of	drug	overdose.

3.
Glow Cap-Glow	Cap	is	a	product	of	Vitality	
that	can	be	fitted	on	pill	bottles.	It	is	provided	
with	a	beep	alert	and	flash	to	remind	the	

patient	to	take	his	medicine.

The	device	only	beeps	
alert	through	LED.	There	
is	no	functionality	of	

transferring	the	opening	
and	closing	alert	to	the	
patient	through	the	app.

The	device	facilitates	alert	for	
opening	and	closing	of

the	bottle	to	the	patient	through	
the	app.

4. MedSignals-It	is	a	pillbox	comprising	of	
4	slots.	It	is	provided	with	a	beep	alert	to	

remind	the	patient	to	take	his	medication	on	
time.	The	correct	slot	can	be	identified	with	

the	flashing	light.

No	locking	mechanism	
on	the	device.	Transfer	
of	information	takes	

place	over	a	phone	line.

The	device	exhibits	a	strong	
locking	phenomenon	for	the	
prevention	of	drug	overdose.	
The	device	facilitates	alert	for	

opening	and	closing	of	the	bottle	
to	the	patient	through	the	app.

5. MEMS 6 Track Cap - It	is	an	AARDEX	
Group	product	that	is	useful	in	recording	pill	
bottle	openings	and	closings.	It	is	provided	
with	an	LCD	display	which	shows	the	

frequency	of	openings	and	the	time	since	the	
bottle	was	last	opened.

No	locking	mechanism	
on	the	device.

The	device	exhibits	a	strong	
locking	phenomenon	for	the	
prevention	of	drug	overdose.
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Conted…

6. Rex – It	is	a	product	of	Mediocre	
Technologies.	It	provides	verbal	instructions	

when	a	patient	presses	the	button.	The	
instructions	could	be	text-to-speech	generated	
by	computer	or	in	the	form	of	human	voice	

using	microphone.

The	device	doesn’t	
transfer	the	data	of	how	
many	pills	taken	or	the	
consumption	record	of	

the	medicines.

The	device	doesn’t	transfer	the	
data	of	how	many	pills	taken	or	
the	consumption	record	of	the	

medicines.

7.
SIMpill - It	can	be	attached	to	the	sides	of	the	
pill	bottle	and	it	the	openings	of	the	bottle	and	
sends	a	message	to	a	computer.	If	the	bottle	
is	not	opened	on	time	then,	the	computer	

transmits	a	reminder	message	to	the	patient’s	
phone	which	can	be	in	the	form	of	a	text-

message,	voice
or	email.

The	device	sends	the	
reminder	message	for	
taking	the	medication	

on	time	through	
text	message	or	
email.	There	is	no	
locking	mechanism	
on	the	device	for	the	
prevention	of	drug	

overdose.

The	device	uses	the	latest	smart	
application	for	transferring	the	
data	and	signals.	The	device	
exhibits	a	strong	locking	

phenomenon	for	the	prevention	
of	drug	overdose.

PROPOSED SMART MED-MINDER BLOCK

 2.1. Description:

  Pharmacist’s App: This	 app	 will	 be	 helpful	 in	
creating	a	patient’s	profile	and	register	the	prescribed	
medication	to	the	patient.	It	will	be	associated	with	
bottle	ids,	scheduled	time	and	prescriptions	of	each	
patient.	This	app	will	also	provide	the	pharmacist	
privilege	to	connect	to	a	bottle	id	of	any	patient	at	
any	 time.	The	unlock	notification	of	 the	bottle	as	
well	as	the	requirement	of	refill	of	medicines	can	be	
seen	by	the	pharmacist	through	the	bottle	id	of	any	
patient	stored	in	this	app.

  Patient’s Phone App: The	 major	 purpose	 of	
this	 app	 is	 to	 unlock	 the	 pill	 bottle	 to	 take	 the	
medicine	 through	finger	 scan,	 retina	 scan,	 voice	
recognition	or	Bluetooth	authentication.	The	push	
notification	of	this	unlocking	event	would	be	sent	
to	pharmacist’s	app	as	well	as	 to	patient’s	 loved	
ones.	This	app	also	enables	the	patient	to	view	his	
prescription	schedule	and	also	set	an	alarm	at	the	
scheduled	time.

  Pill Bottle: The	 ‘smart	 bottle’	 will	 consist	 of	 two	
components.	 The	 electrical	 component	 consists	 of	
the	 circuitry	 for	 power,	Bluetooth	 connectivity	 and	
microcontroller	unit.	The	mechanical	unit	exposes	the	
functionality	for	the	locking	mechanism	of	the	bottle.

 A. Battery:	A	 lithium	battery	 is	used	 to	provide	
voltage	 for	 the	 Bluetooth	 chip	 and	 the	
microcontroller.

 B. Voltage Regulator:	 To	 encourage	 the	
distinctive	voltage	inputs	required	by	the	finger	
scanner,	Bluetooth	chip	and	the	microcontroller,	
we	will	 utilize	 a	 controller	 to	 level	move	 the	
input	DC	as	required	by	each	of	them.

 C. Bluetooth Chip:	 A	 Bluetooth	 Low	 Energy	
chip	(Bluetooth	Smart	or	Version	4.0+)	will	be	
utilized	 to	 associate	 with	 the	 pharmacist	 and	
patient’s	app	to	the	pill	bottle.

 D. Microcontroller:	 The	 MCU	 will	 keep	 up	
the	 clock,	 make	 and	 send	 logs	 to	 Bluetooth,	
receive	verification	from	the	other	modules	and	
communicate	the	lock/unlock	signal.

 E. Lock Driver:	 As	 the	 lock	 engine	 will	 take	
more	power	than	can	be	provided	by	the	output	
pins	 of	 the	microcontroller	 hence,	 the	 output	
from	 the	 microcontroller	 would	 drive	 a	 gate	
controlling	flow	of	power	to	the	lock.

 F. Position Sensor:	 It	will	 identify	 if	 and	when	
pill	bottle	has	been	opened	as	a	component	of	
the	 control	 loop.	 The	 output	 of	 the	 position	
sensor	 will	 be	 encouraged	 as	 input	 to	 the	
microcontroller	unit	to	tell	if	locking/unlocking	
event	was	fruitful	or	not.	We	will	utilize	a	hall	
effect	sensor	to	detect	the	change	in	magnetic	
field	because	of	the	lock.

 G. Lock:	 Locking	 instrument	 will	 be	 a	 linear	
solenoid	on	 the	 top	of	 the	 cap	 that	 embeds	 a	
locking	 pin	 into	 a	 space	 on	 the	 pill	 bottle,	
guaranteeing	 that	 the	 cap	 can’t	 turn	 until	 the	
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point	 that	 is	 controlled	 and	 pin	 is	 lifted.	 Pin	
shall	be	having	a	little	magnet	to	work	with	the	
hall	effect	sensor.	[1]

Fig. 3: Proposed framework for Smart Med-Minder
*RED	LINES	depicts	power	supply.

	 	The	cap	of	the	smart	pill	box	is	connected	with	the	
patient’s	phone	app	as	well	as	the	pharmacist’s	app.	
The	pharmacist	maintains	the	complete	database	
of	the	patient	which	includes	patient’s	full	name,	
address,	contact	number	and	prescribed	medicine	
schedule	of	each	patient.	Each	patient	is	given	a	
patient	id	and	bottle	id	associated	with	the	bottle	
given	 to	 the	 patient	 by	 the	 doctor	 on	 treatment.	
The	 pharmacist	 is	 provided	 with	 privilege	 to	
connect	to	any	bottle	id	of	any	patient	at	any	time.	
The	unlock	notification	of	the	bottle	as	well	as	the	
requirement	of	refill	of	medicines	can	be	seen	by	
the	pharmacist	through	the	bottle	id	of	any	patient	
stored	in	this	app.

	 	The	 patient	 can	 unlock	 the	 bottle	 using	 various	
mechanism	 present	 in	 the	 patient’s	 app.	 These	
mechanisms	 include	 Fingerprint	 scanner,	
Retina	 scanner,	 Bluetooth	 authentication,	 Voice	
Recognition	 system	 or	 by	 using	 manual	 lock	
present	 on	 the	 cap	 of	 the	 bottle.	 If	 the	 patient	
unlocks	the	bottle	on	the	prescribed	time,	a	signal	
is	sent	to	the	patient’s	app	as	well	as	the	database	
that	the	medicine	has	been	taken	at	that	particular	
time.	 The	 pharmacist	 can	 check	 any	 patient’s	
medication	history	from	the	database.

	 	If	the	patient	forgets	to	take	the	medicine	on	the	
prescribed	 time	 then,	 the	 smart	 pill	 bottle	 beeps	

an	alarm	and	flashes	an	LED	light	to	remind	the	
patient	 to	 take	 the	 medication	 on	 time.	 It	 also	
sends	a	notification	to	the	patient’s	phone	app	to	
take	the	prescribed	medicine.

Fig. 4: Flowchart of Smart Med-Minder

 2.2. Features of Smart Med-Minder
 a. Portable:	The	device	is	small	in	size	and	easy	

to	carry	anywhere.
 b. Daily reminder:	 The	 device	 facilitates	

daily	 alarm	 as	 per	 the	 scheduled	 time	 of	 the	
prescription.	 It	 also	 flashes	 the	 LED	 light	
present	on	the	bottle.

 c. Notifications:	 The	 device	 provides	 push	
notification	 to	 the	 patient	 as	 well	 as	 the	
pharmacist.	 This	 app	 also	 enables	 the	 loved	
one’s	of	the	patient	to	get	notifications	whether	
he	took	the	medicine	or	not.

 d. Tracking of dosage:	 It’s	 a	 big	 deal	 when	
people	don’t	take	their	medicine	on	time.	This	
app	enables	the	patient	to	keep	a	track	of	their	
dosage	history.

 e. LED flash light:	An	LED	flash	light	is	provided	
on	the	pill	bottle	that	flashes	in	case	of	overdose	
warning,	daily	alarm	and	low	battery	indicator.

 f. Double dose tracking:	 The	 device	 sends	 a	
notification	 to	 the	 app	 as	 well	 as	 flashes	 the	
LED	light	 if	 the	bottle	 is	unlocked	before	the	
scheduled	 prescription	 time.	 This	 helps	 in	
reducing	overdose	of	medicines.

 g. Safety lock:	The	device	facilitates	a	high	safety	
mechanism	so	as	to	keep	it	away	from	children	
or	other	people.	The	safety	module	offers	five	
choices	to	the	patient	for	unlocking	the	device	
depending	upon	the	patient’s	comfort:
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 z Fingerprint	scanner

 z Retina	scanner

 z Voice	recognition	system

 z Bluetooth	authentication

 z Manual	lock	on	cap
 h. Tamper-proof:	The	device	is	tampered	proof.

Limitations of the Proposed Model: The	 device	 is	
designed	to	provide	various	services	to	the	patients	such	
as	locking	mechanisms	to	prevent	drug	overdose,	daily	
LED	flashlight	to	remind	patients	to	take	medication	and	
much	more.	Yet,	the	device	has	some	limitations	which	
need	to	be	overcome.

The	device	exhibits	several	safety	lock	mechanisms	
such	 as	 Bluetooth	 authentication,	 Fingerprint	 scanner,	
Retina	 scan,	Voice	 recognition	 system	and	 as	well	 as	 a	
manual	lock	on	the	cap.	The	locking	mechanisms	provided	
help	 in	 preventing	 drug	 overdose.	But,	 the	Smartphone	
through	 which	 bottle	 is	 opened	 should	 support	 the	
finger	 scan,	 retina	 scan,	 Bluetooth,	 voice	 recognition	
functionalities.	 Moreover,	 various	 safety	 phenomenon	
used	 increases	 the	cost	of	 the	device	at	 the	 initial	 state.	
In	the	scenarios	where	the	smart	phone	of	the	patient	gets	
discharged,	 the	 bottle	will	 get	 opened	 only	 through	 the	
manual	lock	provided	on	the	cap	of	the	bottle.

CONCLUSIONS AND FUTURE SCOPE

There	 exist	 many	 scenarios	 where	 young	 people	
taking	medications,	 for	 example,	 sedatives,	 stimulants	
and	 depressants	 more	 than	 what	 they	 are	 prescribed	
by	their	doctor.	Drug	over	dosage	is	becoming	a	major	
problem	 in	 today’s	 youth.	A	 solution	 to	 this	 problem	
could	 be	monitoring	 of	 the	medication	 after	 issuing	 it	
from	the	doctor.	The	smart	pill	box	solves	the	problem	to	
much	extent.	It	also	helps	in	facilitating	the	pharmacist	
as	well	as	the	patient’s	loved	ones	to	keep	a	check	on	the	
utilization	of	medication	through	an	android	application.	
It	sends	reminder	and	push	notifications	to	the	patient’s	
phone	 to	 take	 the	prescribed	medicine	on	 time.	 It	 also	
enables	to	keep	a	track	of	overdose	of	medicine	by	the	
pharmacist.	One	major	drawback	of	the	smart	pill	bottle	

is	the	cost	factor.	The	bottle	facilitates	many	unlocking	
mechanism	such	as	fingerprint	 scanner,	 retina	 scanner,	
Bluetooth	authentication,	voice	recognition	system	and	
as	well	as	manual	lock	on	the	cap.	The	inclusions	of	these	
mechanisms	in	the	android	application	results	in	the	rise	
of	the	cost	of	the	pill	bottle.	Thus,	the	device	needs	to	be	
cost-efficient	so	that	it	is	in	reach	and	available	to	every	
individual.
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ABSTRACT

Social	 networks	 are	 the	most	 common	 type	 of	 interaction	 between	 people	 these	 days.	Attacks	 on	 these	
networks	are	currently	at	an	all	time	high	which	can	be	by	corrupting	the	data,	introducing	malicious	data,	
getting	access	to	confidential	data	or	intrusion	on	the	network.	The	main	requirement	is	providing	security	
to	 such	networks.	As	 and	when	 security	 is	 being	provided	 to	 these	networks,	 attacks	 are	 also	 evolving.	
Cyber	attacks	are	becoming	complex	which	means	that	sometimes	the	threat	for	which	the	solution	needs	
to	be	found	is	unknown.	Threats	are	becoming	automated,	which	means	threats	are	AI	induced.	If	threats	
are	AI	induced,	using	less	efficient	algorithms	for	cyber	security	is	not	the	optimal	solution.	Hence	Machine	
learning	algorithms	are	used	in	conjunction	to	provide	cyber	security	for	social	networks.

Keywords: attacks; cyber security; intrusion; machine learning; social networks;

INTRODUCTION

	 Social	 networks	 are	 the	 most	 common	 type	
of	 interaction	 between	 people	 these	 days,	 where	
communication	is	done	by	means	of	data	contents	such	
as	 text,	 images,	 videos	 and	 so	 on.	A	 network	 built	 of	
people	 with	 similar	 ideas	 or	 views.	 Sharing	 of	 data,	
which	 includes	 personal	 information,	 is	 very	 common	
on	 social	 networks.	 In	 this	 age	 of	 social	 networking,	
keeping	 this	 information	 private	 and	 secure	 is	 the	
foremost	 challenge.	 This	 paper	 talks	 about	 providing	
cyber	 security	 to	 social	 networks.	 When	 computer	
systems	or	networks	are	protected	from	any	sort	of	harm	
such	as	cyber	attacks	it	is	defined	as	Cyber	Security.	This	
harm	caused	can	be,	by	corrupting	the	data,	introducing	
malicious	 data,	 getting	 access	 to	 confidential	 data	 or	
intrusion	 on	 the	 network.	 Cyber	 Security	 is	 practices	
which	are	used	to	protect	the	network	of	systems	from	
cyber	 attacks[1].	 Protecting	 the	 systems	 can	 either	 be	
physical	protection	or	cyber	security.	A	fraction	of	cyber	
security	is	information	security	to	maintain	the	integrity,	
authenticity	 and	 confidentiality	 of	 the	 data.	 Threats	
(Cyber	Attacks)	being	injected	in	the	network	can	take	
many	 forms	which	 the	 cyber	 security	 tries	 to	 resolve.	
But	past	few	years	the	complexity	of	cyber	attacks	has	
significantly	 increased	 and	 is	 still	 increasing[2].	 These	
threats	are	hard	to	detect	and	resolve.	These	threats	may	
not	just	be	about	information	theft	but	can	lead	to	worse	

situations	such	as	chronic	loss	to	an	entire	industry.	Since	
the	threats	are	evolving	drastically,	 the	old	school	way	
of	treating	the	threats	won’t	do	any	good	to	the	system	
and	may	not	also	be	practical	to	implement.	It	has	been	
predicted	that	in	the	coming	years	the	major	cyber	attack	
could	 involve	 artificial	 intelligence	 systems.	Attackers	
have	started	automating	the	threats	wherein	the	threats	
have	 successfully	 entered	 the	 network	 without	 being	
detected	by	same	cyber	security	methods	used	till	now.

The	 test	 is	 to	 find	 threat	which	 you	 have	 no	 idea	
about.	When	we	take	an	analogy	of	this,	this	is	the	same	
situation	which	happens	in	our	human	body.	Our	DNA	is	
being	attacked	by	a	huge	number	of	unknown	viruses	on	
a	day	to	day	basis.	But	our	immune	system	distinguishes	
between	 what	 belongs	 to	 our	 body	 and	 what	 doesn’t	
belong.	 It	 adapts	 to	 threats	 which	 mutate	 as	 well.	
Motivated	by	this	ability	of	the	human	immune	system,	
Artificial	 intelligence	 technology	 against	 cyber	 attacks	
which	are	complex	has	enabled	a	sophisticated	way	for	
industries	to	protect	themselves.	The	worst	social	media	
cyber	attacks	are[3]

 A. Phishing messages:	 Phishing	 is	 an	 effort	 by	
the	 attackers	 to	 obtain	 sensitive/personal	 details	
of	 the	 user.	 Custom	 phishing	messages	 are	 sent	
via	social	media	and	when	the	user	accesses	 the	
message,	 the	 attacker	 gets	 access	 to	 the	 user’s	
device	and	in	turn	all	confidential	details.
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 B. Impersonation: In	 this	 type	 of	 attack	 fake	
accounts	 are	 created	 by	 the	 attackers	 on	 social	
media	and	are	connected	with	genuine	users.	The	
attacker	 spreads	 a	 Trojan	 through	 these	 social	
media	accounts	to	get	access	to	the	user’s	device.

 C. Account Takeover: When	 there	 is	 vulnerability	
in	 3rd	 party	 applications,	 the	 attackers	 can	 gain	
access	to	accounts	and	the	accounts	of	legitimate	
users	are	compromised.

 D. Botnets: When	malware	are	 introduced	 into	 the	
networks	 without	 the	 users	 knowing	 about	 it	 is	
called	at	Botnets.

All	 these	 attacks	 are	majorly	 interested	 in	gaining	
access	 to	 sensitive	 information.	This	 can	be	prevented	
by	the	users	with	social	media	accounts	by

 z Not	trusting	communications	with	users	who	is	not	
known.

 z Not	opening	any	 links	or	 attachments	 received	 to	
the	user	account.

 z Not	 posting	 anything	 and	 everything	 from	 the	
internet	onto	the	user	account.

 z Not	 posting	 Confidential/sensitive	 information	
about	self.

MACHINE LEARNING AND CYBER 
SECURITY

Artificial	 Intelligence	 is	 making	 our	 machines	
intelligent	 comparable	 to	 an	 individual’s	 intelligence.	
Artificial	 Intelligence	 is	 a	 broader	 concept	 whereas	
Machine	 learning	 is	 a	 part	 of	 Artificial	 intelligence	
which	 is	more	 concerned	 about	machines	 learning	 by	
themselves	 [4].	 Social	 networks	 are	 continually	 under	
attack.	 Using	 AI	 features,	 attacks	 have	 been	 able	 to	
spread	 from	 system	 to	 system	 without	 supervision	
faster.	Attackers	are	using	machine	learning	to	increase	
the	 impact	of	 their	 attack.	When	 the	 impact	of	attacks	
are	progressing	at	 a	 rapid	 rate,	using	old	 school	 cyber	
security	techniques	will	not	be	able	to	protect	our	systems	
from	cyber	attacks.	In	addition	to	that	complexity	of	the	
attack	 has	made	 detecting	more	 difficult.	Hence	 cyber	
security	needs	to	be	provided	using	machine	learning	[5].

When	 huge	 volumes	 of	 information	 are	 involved	
such	 as	 the	 data	 in	 social	 networks,	machine	 learning	
and	 cyber	 security	 are	 best	 suited	 for	 processing.	The	

main	advantages	of	using	machine	learning	techniques	
over	existing	techniques	of	cyber	security	are

 z More	powerful	and	more	efficient.

 z More	faster	in	detecting

 z Cyber	 security	 using	 machine	 learning	 does	 not	
require	 previous	 understanding	 of	 an	 attack	 to	
understand	whether	it	is	harmful	or	not.

 z It	 even	 works	 against	 attacks	 which	 wouldn’t	
have	 been	 detected	 by	 earlier	 methods.	 Machine	
learning	is	broadly	classified	into	3	types,	supervised	
learning,	unsupervised	 learning	and	Reinforcement	
learning	[6].	In	supervised	learning,	the	training	data	
is	analysed	first,	results	of	which	are	used	for	future	
analyses	 of	 different	 data.	 In	 this,	 for	 every	 data	
instance	there	is	an	input	and	a	corresponding	output	
which	 is	 labelled	 data.	The	Unsupervised	 learning	
deduces	the	function	from	non-categorized	data.	In	
this	we	have	only	 input	data	 and	no	 labelled	data.	
Based	on	the	data	it	may	be	clustered,	summarized	
are	some	patterns	may	be	found.	When	supervised	
and	unsupervised	learning	are	combined	it	is	called	
as	semi-supervised	learning.	This	is	when	there	are	
some	labelled	data	and	majority	of	unlabelled	data.	
In	Reinforcement	learning,	there	is	an	agent	who	is	
acting	in	an	environment	and	what	actions	the	agent	
takes	at	every	stage	is	what	is	decided.	This	action	
can	either	be	penalties	or	rewards	based	on	the	result.

METHODOLGY

To	provide	cyber	security	attacks	for	social	networks	
using	machine	 language	 a	 number	 of	 algorithms	 have	
been	proposed	earlier.	A	few	algorithms	that	can	be	used	
for	providing	cyber	security	are	Fully	connected	Feed-
forward	Deep	Neural	Networks	 (FNN),	Convolutional	
Feed-forward	 Deep	 Neural	 Networks	 (CNN)	 and	
Recurrent	 Deep	 Neural	 Networks	 (RNN)[6]. All of 
the	 above	 algorithms	 are	 based	on	neural	 networks.	A	
Neural	Network	 (NN)	 usually	 consists	 of	 elements	 of	
huge	 numbers	 that	 are	 interconnected	 called	 neurons,	
working	in	harmony	to	solve	definite	problems.	There	are	
3	groups	of	neurons,	first	called	as	Input	neurons	which	
sense	 the	 environment	 through	 sensors	 and	 the	 next	
set	of	neurons,	the	hidden	neurons	which	are	activated	
through	 weighted	 connections	 between	 the	 input	 and	
hidden	 units	 [7].	The	 third	 group	 is	 the	 output	 neurons	
which	 are	 activated	 through	 the	weighted	 connections	
between	the	hidden	unit	and	the	output	units.
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Figure 1: Neural network with one hidden layer

 A. FNN: This	 algorithm	 is	 a	 type	 of	 Deep	Neural	
Networks	(DNN)	where	every	neuron	is	connected	
to	 all	 the	 neurons	 in	 the	 previous	 layer.	 FNN	
provides	 an	 optimal	 solution	 for	 classification	
where	input	data	is	not	assumed.	The	drawback	is	
that	the	cost	of	computation	is	really	high.

 B. CNN: This	 algorithm	 is	 a	 type	 of	Deep	Neural	
Networks	 (DNN)	where	 input	 data	 is	 not	 taken	
from	all	neurons	but	only	a	set	of	neurons	of	the	
previous	 layer.	This	 technique	has	 lesser	cost	of	
computation.	This	is	usually	preferred	for	spatial	
data	but	not	for	non-spatial	data.

 C. RNN: This	 algorithm	 is	 a	 type	 of	Deep	Neural	
Networks	(DNN)	where	data	is	sent	from	neurons	
also	to	previous	layers.	This	technique	is	hard	to	
implement.	Their	performance	when	measured	is	
the	highest	when	compared	to	other	algorithms.

While	 providing	 cyber	 security	 to	 social	 networks,	
there	are	volumes	of	data	that	need	to	be	analyzed[8].	When	
huge,	 dissimilar	 volumes	 of	 data	 are	 involved,	NN	 and	
DNN	seem	more	powerful	and	detect	threats	better	than	
other	techniques.	Especially	when	complex	abstract	layers	
are	involved	these	techniques	seem	to	have	an	upper	hand	
in	 solving	 problems.	 The	 reasons	 these	 techniques	 are	
used	 are	 due	 to	 the	 ability	 to	find	 a	 solution	 accurately	
for	unknown	functions.	There	are	many	challenges	when	
using	NN	and	DNN	for	providing	cyber	security	to	social	
networks[9].	A	large	part	of	this	data’s	parameters	should	
be	labeled	which	is	a	practical	concern.	Various	problems	
that	may	be	encountered	should	be	expected.	To	anticipate	
this	for	voluminous	amount	of	data	is	complex	and	time	

consuming.	Best	 probable	 solution	 should	 be	 attempted	
to	 solve	 non	 convex	 data	 model	 problems.	 The	 entire	
problem	 is	 subdivided	 into	 sub	 problems	 and	 each	 are	
solved	individually.	So	which	means	a	neuron’s	network	
function	constitutes	other	functions	which	in	turn	can	be	
a	composition	of	other	functions[10].	Each	function	is	the	
nonlinear	weighted	sum.	Finally	these	individual	solutions	
are	assembled	to	solve	non	convex	problems.	This	method	
improves	 performance	 and	 is	 faster.	 Often	 finding	 the	
optimal	solution	is	not	a	feasible	option	so	other	methods	
must	be	used	in	conjunction.	Supplying	the	models	with	in	
appropriate	or	insufficient	data	can	cause	certain	problems	
so	a	proper	understanding	of	the	problem,	its	complexity	
and	covering	all	available	data	is	a	must[9].	The	different	
steps	involved	in	implementation	are[10]

Figure 2: Steps in Implementation

 z Understanding the problem:	 Analyzing	 of	 the	
various	 threats	 to	Social	networks.	Threats	which	
can	be	already	known	or	still	evolving.	Highlighting	
potential	serious	issues.

 z Analyze Data and Data Dependencies:	 This	 is	
the	key	step	wherein	the	data,	the	data	flow	and	the	
resultants	to	be	got	are	analyzed.

 z Classification of threats:	 In	 this	 step	 the	 rate	 of	
occurrence	 and	 the	 total	 number	 of	 threats	 are	
reviewed.	 The	 composition	 of	 functions	 and	 sub-
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functions	are	validated.	The	common	threats	are	listed	
and	analyzed.	Classification	is	done	using	DNN.

 z Prepare Dataset:	Majority	of	the	implementation	
time	 is	 usually	 involved	 in	 preparation	 of	 data.	
The	data	used	must	be	assessed,	validated	and	also	
might	be	transformed	to	produce	optimal	results.

 z Developing the model:	In	this	step	the	model	NN	
or	DNN	is	developed.

 z Evaluate Model:	In	this	step	validation	is	done	to	
check	if	the	data	was	classified	correctly	from	the	
available	data	sets.	Also	evaluation	of	 the	 labeled	
data	is	done.

CONCLUSION

Social	 networks	 consist	 of	 huge	 amount	 of	 data	
where	 data	 confidentiality	must	 be	met.	When	 data	 is	
spoken	about,	making	 sure	data	 is	 secure	 is	 a	primary	
concern.	 Data	 must	 be	 protected	 from	 various	 cyber	
attacks	 such	 as	 Phishing	 messages,	 Impersonation,	
account	takeover,	and	botnets.	There	are	various	methods	
in	which	cyber	security	can	be	provided	to	these	attacks.	
Threats	are	evolving	hence	the	methods	used	to	provide	
security	also	needs	to	be	advanced.	Machine	learning	is	
used	to	support	cyber	security	to	social	networks.	Most	
of	the	machine	learning	models	is	based	on	supervised	
learning,	 unsupervised	 learning	 or	 reinforcement	
learning.	All	 the	models	are	based	on	neural	networks	
and	in	turn	deep	neural	networks.	DNN	models	can	be	
Fully	 connected	 Feed-forward	 Deep	 Neural	 Networks	
(FNN),	 Convolutional	 Feed-forward	 Deep	 Neural	
Networks	 (CNN)	or	Recurrent	Deep	Neural	Networks	
(RNN).	All	are	based	on	the	basic	neural	networks.	To	
implement	the	above	models	for	providing	cyber	security	
for	social	networks	using	machine	 learning	 there	are	a	
number	 of	 steps	 such	 as	 Understanding	 the	 problem,	
Analyze	 Data	 and	 Data	 Dependencies,	 Classification	
of	 threats,	 Prepare	Dataset,	 developing	 the	model	 and	
finally	evaluate	model.

Evaluate Model
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ABSTRACT

Nano	 science	 and	 nanotechnology	 are	 the	 examination	 and	 uses	 of	 little	 things.	 Nanomaterials	 can	 be	
utilized	crosswise	over	in	every	one	of	the	fields	of	science,	for	example,	science,	science,	physical	science,	
materials	 science,	 and	 designing.	Researchers	 and	 designers	 are	 finding	 a	 different	 approaches	 to	 tailor	
wanted	materials	at	the	nanoscale.	With	the	goal	that	their	properties,	for	example,	higher	quality,	lighter	
weight,	expanded	control	of	 light	 range	and	synthetic	 reactivity	can	be	utilized.	The	expansive	scope	of	
business	 items	 incorporate	 stain-safe	and	sans	wrinkle	material	 and	makeup	are	accessible	 today.	 In	 the	
present	article	a	wide	vision	–	another	measurements	in	time	of	science	on	nano	materials	is	focussed.

Keywords: optical filters, Nanoscale, quantum effects, bioelectronic devices, nanocoatings.

INTRODUCTION

Nanoscale	 materials	 are	 characterized	 as	 an	
arrangement	 of	 substances	 where	 no	 less	 than	 one	
measurement	is	not	as	much	as	roughly	100	nanometers.	
A	nanometer	is	one	millionth	of	a	millimeter.	Which	is	
around	100,000	times	littler	than	the	breadth	of	a	human	
hair.	nano	materials	are	of	intrigue	(fig.1)	in	light	of	the	
fact	 that	 these	 have	 one	 of	 a	 kind	 optical,	 attractive,	
electrical	 and	 different	 properties	 at	 the	 nanoscale.	
These	properties	have	 the	potential	effect	 in	hardware,	
pharmaceutical,	and	different	fields.

Fig. 1: Nanomaterials

Fig. 2: Nono as new era of science and technology

nano	 materials	 hold	 potential	 to	 make	
supercomputers.	 These	 are	 sufficiently	 little	 to	 be	
conveyed	in	a	shirt	take.	Machines	can	be	built	that	can	
repair	 harmed	 tissues	 when	 gone	 through	 the	 human	
body.	 Nanostructured	 materials	 are	 utilized	 as	 a	 part	
of	 sensors,	 optical	 filters,	 low-edge	 laser,	 controlled	
medication	conveyance	and	organic	location.	

Nano	 pharmaceutical	 is	 a	 generally	 new	 territory	
of	 biotechnology.	 The	 potential	 outcomes	 for	 new	
treatments	and	medical	procedures	to	regard	sicknesses	
and	 infections,	 for	 example,	 disease,	 appear	 to	 be	
interminable.	 The	 idea	 of	 nano	 robots	 and	 cell	 repair	
machines	 is	 additionally	 suitable.	 Diverse	 kinds	 of	
nanoparticles	are	being	contemplated	for	applications	in	
nano	medication.	They	can	be	carbon-based	skeletal-type	
structures,	 for	 example,	 the	 fullerenes,	 or	micelle-like,	
lipid-based	 liposomes.	They	 have	 various	 applications	
in	 medicate	 conveyance	 and	 the	 corrective	 business.	
At	 the	 nano	 scale	 these	materials	 can	 have	 distinctive	
properties	in	light	of	 the	fact	 that	 their	relative	surface	
region	 to	 volume	 proportion	 is	 increased.	 Another	
motivation	 to	 have	 such	 properties	 is	 new	 quantum	
effects.	These	properties	are	not	found	in	their	mass	part.	
Nano	 materials	 have	 a	 substantially	 more	 prominent	
surface	 region	 to	 volume	 proportion	 thantheir	 regular	
forms.It	can	prompt	more	prominent	substance	reactivity	
and	influence	their	quality.	Quantum	effects	can	turn	out	
to	be	more	critical	in	deciding	properties	and	qualities	of	
materials	at	 the	nanoscale.	They	prompt	novel	optical,	
electrical	and	attractive	practices.
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Occurrence:	 Some	 nano	 materials	 happen	 normally.	
The	nano	materials	are	built	and	intended	for	a	specific	
item	and	right	now	being	utilized	as	a	part	of	numerous	
business	 items	 and	 procedures.	 They	 can	 be	 found	 as	
sunscreens,	beauty	care	products,	donning	merchandise,	
recolor	 safe	 apparel,	 tires,	 gadgets,	 and	 additionally	
numerous	other	regular	things,	and	are	utilized	as	a	part	
of	pharmaceutical	for	reasons	for	finding,	imaging	and	
medication	conveyance.

History of nano materials:	Individuals	were	going	over	
different	 nanosized	 objects	 and	 the	 related	 nanolevel	
procedures,	 and	 utilizing	 them	 practically	 speaking	
some	time	before	the	beginning	of	nanoera.	Instinctive	
nanotechnology	ancient	pieces	grew	immediately,	truth	
be	 told,	 they	were	not	understanding	 the	 idea	of	 these	
items	 and	 procedures.	 Around	 then	 little	 particles	 of	
different	 substances	 had	 properties	 diverse	 to	 those	 of	
similar	 substances	 with	 bigger	 molecule	 estimate	 was	
known,	They	were	not	knowing	the	purpose	behind	that.	

In	 this	 way,	 individuals	 were	 occupied	 with	
nanotechnology	 subliminally.	 They	 couldn’t	 figure	
that	 they	 were	 managing	 the	 nanoworld	 wonders.	 In	
numerous	 cases	 insider	 facts	 of	 old	 nanoproduction	
essentially	 go	 from	 age	 to	 age,	 Individuals	 knew	 and	
utilized	 characteristic	 textures:	 flax,	 cotton,	 fleece,	 silk.	
They	could	develop	 them	and	process	 into	 items.	They	
didn’t	 know	 what	 makes	 these	 textures	 exceptional?	
Infact	 ,	 they	 have	 a	 created	 system	 of	 pores	 with	 the	
extent	of	1-20	nanometers.	They	didn’t	know	that	 these	
are	average	nanoporous	materials.	Characteristic	textures	
possess	 absorption	 properties	 due	 to	 their	 nanoporous	
structure.	 Textures	 assimilate	 sweat	 well,	 rapidly	 swell	
and	dry.	 Individuals	aced	 the	methods	 for	getting	ready	
bread,	wine,	brew,	cheddar	and	different	foodstuffs	since	
antiquated	 circumstances.	 They	 didn’t	 realize	 that	 the	
aging	procedures	 at	 nanolevel.	 In	Ancient	Egypt	 it	was	
somewhat	 normal	 to	 color	 hair	 dark.	 For	 quite	 a	while	
it	was	 trusted	 that	 the	Egyptians	utilized	mostly	 regular	
vegetative	 colors	 like	 henna	 and	 dark	 hair	 color.	As	 of	
late,	 Ph.Walter	 led	 inquire	 about	 on	 hair	 tests	 from	old	
Egyptian	entombment	 locales,	 It	 demonstrated	 that	hair	
was	colored	in	dark	with	glue	from	lime,	lead	oxide	and	
little	 measure	 of	 water.	 Over	 the	 span	 of	 the	 coloring	
procedure	 nanoparticles	 of	 galenite	 (lead	 sulfide)	 were	
shaped.	Normal	dark	hair	shading	is	furnished	with	a	color	
melanin.	It	is	spread	in	hair	keratin.	The	Egyptians	could	
influence	the	coloring	to	glue	respond	with	sulfur,	which	
is	a	piece	of	keratin.	They	got	galenite	particles	of	couple	
of	nanometers.	That	gave	even	and	consistent	coloring.

The	British	 historical	 center	 flaunts	Licurg’s	 bowl	
as	a	major	aspect	of	its	legacy.	This	outstanding	bowl	is	
made	by	glass	producers	of	Ancient	Rome.	This	bowl	
has	surprising	optical	properties.	It	changes	shading	with	
change	 of	 area	 (inside	 or	 outside)	 of	 the	 light	 source.	
In	regular	light	the	bowl	is	green,	if	lit	up	from	inside,	
it	 turns	 red.	The	 investigation	of	 sections	of	 the	bowl,	
completed	in	the	research	facilities	of	General	Electric	
in	 1959	 out	 of	 the	 blue.	 They	 demonstrated	 that	 the	
bowl	comprises	of	common	pop	 lime-quartz	glass	and	
has	around	1%	of	gold	and	 silver,	 and	 likewise	0,5	%	
of	manganese	 as	 segments.	 The	 analysts	 at	 that	 point	
accepted,	that	the	unordinary	shade	of	glass	is	given	by	
colloidal	gold.	Afterward,	researchers	found	particles	of	
gold	and	silver	from	50	to	100	nanometers	in	estimate	
utilizing	an	electronic	magnifying	instrument.

Regular	 natural	 nano	 materials:Biological	
frameworks	 include	 characteristic,	 utilitarian	 nano	
materials.	 The	 structure	 of	 chalk	 and	 viruse,	 the	 wax	
precious	stones	covering	a	lotus	leaf,	arachnid	and	insect	
parasite	silk[2],	the	blue	tone	of	tarantulas,butterfly	wing	
scales,	 normal	 colloids	 like	 drain	 and	 horny	material.	
Indeed,	even	our	own	bone	frameworks	are	for	the	most	
part	characteristic	natural	nano	materials.

Viral Capsid

Fig. 3: Lotus effect hydrophobic effect with self-
cleaning ability

Fig. 4: SEM micrograph of a butterfly wing scale
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Fig. 5: Peacock feather

Fig, 6: Blue hue of a species of tarantula

APPLICATIONS

Nano	materials	 are	 as	 of	 now	 in	 business	 utilize,	
Very	 expansive	 scope	 of	 business	 items	 is	 accessible	
today.	 Stain-safe	 and	 without	 wrinkle	 materials,	
beautifying	 agents,	 electronic	 supplies,	 paints	 and	
varnishes	 are	 accessible	 in	 showcase.	 Nanocoatings	
and	 nanocomposites	 are	 discovering	 utilizes	 as	 a	 part	
of	various	shopper	items,	for	example,	windows,	sports	
gear,	bikes	and	vehicles.	There	are	novel	UV-blocking	
coatings	on	glass	bottles.

These	 shield	 refreshments	 from	harm	by	daylight,	
Nano-dirt	 composites.	Nanoscale	 titanium	dioxide,	 for	
example,	 is	 discovering	 applications	 in	 makeup,	 sun-
square	 creams	 and	 self-cleaning	 windows.	 Nanoscale	
silica	is	being	utilized	as	filler.	It	incorporates	beautifiers	
and	 dental	 fillings.	 Nanoscale	 added	 substances	 to	
or	 surface	medicines	 of	 textures.	These	 can	 give	 light	
weight	 ballistic	 vitality	 diversion	 in	 individual	 body	
protective	 layer.	 It	 can	 assist	 them	 with	 resisting	
wrinkling,	recoloring,	and	bacterial	development.

Eyeglasses,	PC	and	camera	presentations,	windows,	
and	different	surfaces	are	covered	with	clear	nanoscale	
films.	The	film	statement	can	influence	them	to	water	and	
deposit	repellent,	antireflctive,	self-cleaning,	impervious	
to	bright	or	infrared	light,	antifog,	antimicrobial,	scratch-
safe	or	electrically	conductive.

Nanoscale	 materials	 empower	 us	 launderable	
and	 strong	 brilliant	 textures.	 Nano	 types	 of	 gear	 with	

adaptable	nanoscale	sensors[3]	have	capacities	to	moniter	
wellbeing[4]

Lightweighing	of	autos,	trucks,	planes,	water	crafts,	
and	 space	 specialty	 could	 prompt	 critical	 fuel	 reserve	
funds.	Nanoscale	added	substances	in	polymer	composite	
materials	 are	 being	 utilized	 as	 a	 part	 of	 polished	 ash,	
tennis	rackets,	bikes,	bike	protective	caps,	vehicle	parts,	
gear,	 and	 power	 instrument	 lodgings,	 These	 materials	
make	them	lightweight,	firm,	solid,	and	strong.	Carbon	
nanotube	 sheets	 are	 presently	 being	 delivered	 for	 use	
in	cutting	edge	air	vehicles.	For	 instance,	 the	blend	of	
light	 weight	 and	 conductivity	 makes	 them	 perfect	 for	
applications,	 for	 example,	 electromagnetic	 protecting	
and	warm	administration.

CONCLUSION

Nanoparticles	have	potential	applications	in	various	
fields.	 Custom-made	 nano-particles	 are	 particularly	
composed	and	framed	with	modified	physical	properties	
keeping	 in	mind	 the	end	goal	 to	satisfy	 the	necessities	
of	 particular	 applications.	They	 can	 fill	 in	 as	 the	 final	
result,	 similar	 to	 sensor	 for	 uncommon	 purposes,	
pharmaceutical	 medications	 and	 quantum	 spots.	 They	
can	fill	 in	as	parts	 in	finished	results,	as	on	account	of	
carbon	dark	in	elastic	items.	The	physical	properties	of	
the	nano	materials	assume	a	key	part	in	their	execution.	
The	 novel	 physical	 and	 concoction	 properties	 of	 nano	
materials	 furnish	 interface	 electronic	 flag	 transduction	
with	DNA	acknowledgment	occasions.	These	materials	
are	 utilized	 to	 configuration	 progressed	 bio-electronic	
devices	 with	 inventive	 capacities.	 There	 is	 as	 of	 now	
minimal	 accessible	 data	 on	 the	 blast	 and	 inflammable	
danger	of	these	materials.
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ABSTRACT

Lately,	end	users	have	turned	out	to	be	more	worried	about	the	human	experience	and	the	individual	comfort	
of	 the	 individual	 is	 ending	up	more	 vital	 in	 the	 plan	 of	 the	 constructed	 condition.	Computational	Fluid	
Dynamics	(CFD)	is	a	device	that	licenses	appraisal	of	individual	comfort.	CFD	is	a	flood	of	fluid	mechanics	
that	uses	numerical	methods	to	break	down	and	take	care	of	problems	including	fluid	flows.	The	crucial	
reason	for	these	problems	are	the	Navier-Stokes	conditions.	While	research	applications	of	CFD	are	creating,	
as	it	the	utilization	of	CFD	in	the	aeronautic	trade,	the	utilization	of	CFD	in	Civil	Engineering	applications	
is	as	of	now	at	the	bleeding	edge.	Arup	have	as	of	late	built	up	a	group	to	chip	away	at	such	projects	and	a	
portion	of	these	will	be	displayed	in	this	paper.	The	paper	will	talk	about	the	research	question	of	each	task,	
the	methodology	received	in	building	up	the	models,	the	aftereffects	of	the	reproductions	and	a	few	exercises	
picked	up	going	ahead.	In	view	of	the	projects	done	to	date,	it	can	be	presumed	that	CFD	has	been	appeared	
to	be	an	intense	instrument	that	adds	important	data	to	fluid	flow	problems.

Keywords: Navier-Stokes, Computational Fluid Dynamics (CFD), pedestrian comfort, thermal comfort.

INTRODUCTION

Computational	 Fluid	 Dynamics	 (CFD)	 is	 the	
utilization	of	PCs	and	numerical	methods	to	take	care	of	
problems	in	fluid	flow.	It	is	a	strategy	for	understanding	
incomplete	differential	conditions	in	continuum	mechanics	
utilizing	 numerical	 techniques.	 It	 includes	 separating	
the	 issue	into	a	discrete	number	of	volumes	that	can	be	
examined	 all	 the	more	 effortlessly [1].	Consolidating	 the	
arrangements	 from	 these	 little	 volumes	 allows	 the	 age	
of	the	total	arrangement.	The	conditions	overseeing	fluid	
movement	 depend	 on	 the	 crucial	 physical	 standards	 of	
the	 preservation	 of	 mass,	 force	 and	 vitality.	 CFD	 has	
been	effectively	connected	in	numerous	regions	of	fluid	
mechanics,	 including,	 warmth	 and	 mass	 exchange	 [2],	
synthetic	response	and	ignition	[3],	aerodynamics	of	autos	
and	 air	 ships,	 and	 pumps	 and	 turbines.	 The	 utilization	
of	 CFD	 in	 structural	 building	 applications,	 albeit	 later,	
is	at	present	at	the	forefront	because	of	the	direct	viable	
applications.	Applications	of	CFD	to	structural	designing	
incorporate	breeze	displaying	and	the	dynamic	reaction	of	
structures	[4],	ventilation	[5],	fire,	smoke	flow	and	visibility 

[3],	scattering	of	poisons	and	profluent	[6],	and	warm	move	
in	 buildings	 [7].	 Customarily,	 the	 collaboration	 of	 these	
wonders	has	been	completed	tentatively,	utilizing	scaled	

models	and	short	estimations.	Be	that	as	it	may,	it	is	once	in	
a	while	conceivable	to	precisely	catch	all	marvels	ensuring	
repeatability.	In	the	approach	of	enhancing	computational	
power,	and	the	improvement	of	numerical	techniques,	for	
example,	Finite	Element	Analysis,	CFD	offers	a	chance	to	
show	numerous	varieties	of	a	similar	issue	at	full	scale,	all	
the	more	effectively,	in	a	virtual	domain.

Similarly	 as	 with	 any	 PC	 reenactment,	 the	 nature	
of	the	outcomes	is	dependent	on	the	nature	of	the	data	
sources,	 the	 presumptions,	 demonstrating	 attributes	
utilized	and	the	conditions	used	to	speak	to	the	wonders.	
There	 will	 definitely	 be	 approximations,	 and	 a	 hearty	
model	 approval	 process	 is	 fundamental.	An	 abnormal	
state	understanding	of	 the	displaying	procedure	and	of	
the	marvels	being	demonstrated	is	essential	for	the	yield	
to	be	of	any	down	to	earth	utilize.

With	 a	 specific	 end	 goal	 to	 catch	 the	 wonders	 in	
adequate	 detail,	 substantial	 limited	 volume	 models	 are	
essential	requiring	huge	preparing	power.	These	extensive	
models	create	an	awesome	measure	of	information,	which	
thusly	should	be	put	away	and	broke	down.	The	upsides	
of	CFD	be	that	as	it	may,	far	out-measure	the	drawbacks.	
It	 is	 a	 non-meddling,	 virtual	 displaying	 technique	with	
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intense	 representation	 abilities.	 Results	 can	 be	 caught	
over	the	whole	area.	There	are	likewise	critical	cost	and	
time	reserve	funds	with	CFD	as	there	is	chance	to	survey	
correlations	 between	 elective	 frameworks	 rapidly	 and	
effectively,	without	the	disturbance	of	rolling	out	physical	
improvements	on	location.

This	paper	will	talk	about	a	few	projects	as	of	late	
attempted	by	the	new	CFD	group	at	Arup,	in	particular,	
a	 Dublin	 Docklands	 tall	 building	 wind	 contemplate,	
a	 Hospital	 thermal	 comfort	 ponder,	 and	 a	 Dundrum	
Ventilation	Shaft	fire	consider.	The	research	question	of	
each	undertaking	will	be	talked	about,	the	methodology	
received	in	building	up	the	models	exhibited,	and	at	long	
last	the	outcomes	showed.

CFD MODELLING METHODOLOGY

Displaying	in	CFD	contains	three	principle	stages:	
pre-preparing,	 reproduction	 and	 post-handling.	 Pre-
handling	right	off	the	bat	includes	the	development	of	the	
geometric	model	for	the	flow	space	of	intrigue,	and	the	
resulting	division	of	this	area	into	little	control	volumes	
(cells),	a	procedure	frequently	called	‘fitting’.	The	flow	
field	and	the	conditions	of	movement	are	discretized,	and	
the	subsequent	arrangement	of	logarithmic	conditions	is	
explained	to	give	esteems	at	every	hub.	Once	the	model	
and	 the	 work	 have	 been	 made,	 suitable	 introductory	
conditions	and	limit	conditions	are	then	connected.

The	 Navier-Stokes	 conditions,	 the	 representing	
conditions	 for	 the	 conduct	 of	 fluid	 particles,	 are	
understood	iteratively	in	each	control	volume	inside	the	
computational	space	until	the	point	that	the	arrangement	
unites.	 The	 field	 arrangements	 of	 weight,	 speed,	 air	
temperature	and	different	properties	can	be	ascertained	
for	each	control	volume	at	cell	focuses	and	interjected	to	
external	indicates	all	together	render	the	flow	field.

Post-preparing	includes	diagramming	the	outcomes	
and	survey	the	anticipated	flow	field	in	the	CFD	display	
at	 chosen	 areas,	 surfaces,	 or	 planes	 of	 intrigue.	 The	
Navier-Stokes	 conditions,	 utilized	 inside	 the	 CFD	
examination,	 apply	 a	 numerical	 portrayal	 to	 rough	 the	
laws	 of	 material	 science	 to	 create	 to	 a	 great	 degree	
precise	 outcomes,	 giving	 that	 the	 situation	 displayed	
is	 illustrative	 of	 the	 real	 world.	 In	 every	 one	 of	 the	
accompanying	 illustrations,	 Fire	 Dynamic	 Simulator	
Version	5.5.3	was	utilized.

DUBLINDOCKL AND STALL BUILDING 
WIND STUDY

Computational	Wind	Engineering	(CWE)	is	a	branch	
of	 CFD	 worried	 about	 conduct	 of	 wind.	 Like	 breeze	
burrow	tests,	it	can	be	utilized	to	understand	the	breeze	
flow	through	a	urban	domain	and	the	impact	of	a	proposed	
advancement	on	 the	neighborhood	wind	microclimate.	
Not	 at	 all	 like	 limit	 layer	wind	 burrow	 tests,	 a	 virtual	
geographical	model	can	be	developed	at	 full	scale	and	
hence,	maintains	a	strategic	distance	from	any	closeness	
problems	(i.e.	Reynolds	number	 infringement).	What’s	
more,	the	breeze	speed	profile,	which	is	reliable	with	the	
real	world,	can	be	determined	straightforwardly	in	CWE	
as	opposed	to	created	misleadingly	in	a	breeze	burrow	
utilizing	extra	unpleasantness	components.

The	proposed	advancement	at	the	Dublin	Docklands	
comprises	 of	 the	 development	 of	 a	 place	 of	 business	
going	in	range	from	8	to	17	stories,	known	as	the	Dublin	
Docklands	 tall	 building.	 The	 development	 of	 new	
buildings	and	the	modification	of	the	current	landscape	
may	adjust	the	flow	of	the	breeze	in	the	encompassing	
territory [8].	 The	 proposed	 improvement	 can	 create	 a	
breeze	domain	at	ground	level	 that	 is	discomforting	or	
even	perhaps	hazardous	to	pedestrians.	The	appraisal	of	
discomfort	and	pain	of	pedestrians	was	done	as	per	the	
Lawson	Comfort	Criteria

(Table	1).	The	fundamental	wellspring	of	pedestrian	
discomfort	identifies	with	the	power	of	the	breeze	felt	on	
their	body	and	their	apparel,	as	extra	exertion	is	required	
to	 arrange	 the	 breeze.	Despite	 the	 fact	 that	 the	 power	
following	 up	 on	 a	 man	 is	 identified	 with	 the	 breeze	
speed,	 the	 level	 of	 pedestrian	 discomfort	 depends	 on	
recurrence	of	event	and	the	movement	being	attempted	
and	additionally	the	breeze	speed.

Table 1: Lawson Comfort Criteria.
	 Wind	effect	 Threshold	 Stationary	Strolling	Transit

Calm
Felt	on	face

Leavesmove	 4.0m/s
Dustraised	 6.0m/s
Feltonbody	 8.0m/s
Hard	towalk	 10m/s
Trees	moving

Storm	 15m/s
Dangerous	 20m/s
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A	 limit	 layer	 wind	 burrow	 investigation	 of	 the	
proposed	 advancement	 at	 the	 Dublin	 Docklands	 was	
beforehand	directed	by	BMT	Fluids	to	survey	the	effect	
of	the	proposed	advancement	on	the	breeze	microclimate.	
Arup	were	charged	 to	direct	a	 further	breeze	appraisal	
to	 analyze	 the	 areas	 recognized	 as	 causing	 pedestrian	
discomfort	or	 trouble	and	 to	assess	 the	viability	of	 the	
proposed	relief	measures.

The	 nearby	 breeze	 atmosphere	was	 resolved	 from	
authentic	meteorological	information	recorded	at	Dublin	
Airport.	Two	diverse	 datasets	were	 investigated,	 to	 be	
specific;	the	information	related	with	the	greatest	every	
day	wind	speeds	 recorded	over	a	multi	year	 time	span	
somewhere	 in	 the	 range	 of	 1985	 and	 2015,	 and	 the	
mean	hourly	breeze	speeds	 recorded	over	a	multi	year	
duration	somewhere	in	the	range	of	2005	and	2015.	The	
breeze	 speeds	 in	 the	 region	 of	 the	 improvement	 will	
contrast	 from	 the	 breeze	 recorded	 in	 Dublin	 Airport.	
It	 is	 important	 to	 change	 the	 breeze	 rates	 to	 assess	
neighborhood	conditions	[10].	From	this,	a	solitary	breeze	
speed	 profile	was	 resolved	 for	 every	 bearing	 for	 both	
comfort	and	pain	criteria,	as	outlined	in	Figures	1	and	2.

Figure 1: Comfort criteria

Figure 2: Distress criteria
The	 geometry	 for	 the	 CFD	 show	 was	 produced	

in	 ‘Sketchup’	 drawing	 bundle	 utilizing	 illustrations	
got	 from	 the	 Client	 and	 Google	 Earth	 pictures	 of	 the	
encompassing	 zone.	 The	 geometry	 was	 transported	 in	
into	 ‘Flame	Dynamics	Simulator’	 (FDS)	programming 

[11-12],	 utilized	as	 a	part	of	 the	CFD	displaying.	A	view	
from	the	East	of	 the	Dublin	Docklands	 tall	building	 is	
delineated	in	Figures	3	and	4.	The	Dublin	Docklands	tall	
building	was	taken	at	the	focal	point	of	the	computational	
space	which	extended	550m	in	the	North-South	bearing	
and	 410	 m	 in	 the	 East-West	 course.	 The	 space	 was	
demonstrated	as	102.4	m	in	height.

Figure 3: Sketchup Geometry

Figure 4: CFDmodel

As	a	major	aspect	of	the	computational	procedure,	
the	area	was	isolated	into	a	sum	of	16million	cells.	The	
cells	go	in	estimate	from	0.4	m	at	the	Dublin	Docklands	
tall	 working	 to	 3.2	 m	 at	 the	 external	 area.	 Shut	 limit	
conditions	were	connected	on	the	base	face	of	the	area,	
and	open	limit	conditions	were	demonstrated	somewhere	
else.	Information	inspecting	areas	were	been	as	close	as	
conceivable	to	the	correct	sensor	areas	utilized	as	a	part	
of	the	breeze	burrow	tests.

For	 the	 motivations	 behind	 approval	 of	 the	 CFD	
demonstrating	process,	the	conditions	in	the	breeze	burrow	
were	 displayed	 utilizing	 CFD	 and	 examinations	 were	
drawn.	The	consequences	of	this	approval	indicated	great	
consistency	with	the	first	breeze	burrow	test	comes	about.

The	 evaluation	 of	 the	 pedestrian	 comfort	 and	
misery	 in	 the	 pedestrian	 avenue	 between	 the	 3Arena	
and	 the	Dublin	Docklands	 tall	building	shows	 that	 the	
fundamental	 territories	 of	 concern	 are	 at	 the	 southern	
end.	The	 comparable	 breeze	 speeds	 from	 the	 point	 of	
view	of	comfort	and	pain	are	12m/s	and	24	m/s	separately	
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(Figure	 5).	 These	 paces	 emerge	 when	 high	 westerly	
breezes	are	coordinated	to	ground	level	by	the	building	
façade.	These	high	breezes	cause	discomfort	and	misery	
between	 the	 3Arena	 and	 the	 Dublin	 Docklands	 tall	
building	 (Figure	 6).	 Halfway	 along	 the	 building,	 the	
identical	hourly	normal	whirlwind	from	a	comfort	point	
of	view	is	8.3	m/s	At	the	northern	end,	the	investigation	
uncovers	 that	 the	 breeze	 speeds	 are	 deficient	 to	 cause	
either	discomfort	or	trouble.

Figure 5: Distress Criteria, Wind from the West, 
Minimum values in blue (0m/s), Maximum values in 

red (20m/s)

Moreover,	it	is	conceivable	that	the	breezes	from	the	
south	and	north	will	make	trouble	the	overall	population.	
The	identical	hourly	normal	blast	speed	is	evaluated	at	
15.4m/s	 and	 16.3m/s	 from	 the	 North	 and	 Southwest,	
separately.	These	breeze	speeds	surpass	the	trouble	limit	
for	the	overall	population	of	15m/s.

The	 appraisal	 of	 the	 pedestrian	 comfort	 and	
misery	 in	 the	ways	between	the	Dublin	Docklands	 tall	
building	 uncovers	 that	 the	 breeze	 conditions	 may	 be	
discomforting	and	troubling	to	pedestrian.	Be	that	as	it	
may,	the	level	of	discomfort	and	trouble	is	identified	with	
the	breeze	bearing.	For	example,	while	westerly	breezes	
with	 a	 yearly	 return	 period	 may	 deliver	 conditions	
unsatisfactory	 for	 undertaking	 any	 action	 inside	 the	
undercroft,	 a	 slight	move	 in	 heading	 toward	 the	 south	
outcomes	in	a	satisfactory	domain.	No	doubt	a	significant	
part	of	the	pedestrian	discomfort	and	trouble	is	because	
of	westerly	breezes.	From	the	viewpoint	of	comfort,	the	
equal	hourly	normal	blast	speed	in	the	undercroft	ways	
runs	between	10	m/s	and	13.9	m/s	for	westerly	breezes,	
which	 is	 viewed	 as	 uncomfortable	 independent	 of	 the	
action	being	attempted.	The	fundamental	wellspring	of	
pain	 is	because	of	westerly	breezes	which	go	between	
15m/s	and	30m/s	along	the	length	of	the	building.	These	
high	breeze	speeds	close	ground	level	are	because	of	the	
building	 channeling	 abnormal	 state	 twists	 descending.	

The	 breeze	 speeds	 are	 additionally	 expanded	 through	
the	undercroft	ways	as	the	breeze	is	constrained	through	
smaller	 openings	 underneath	 the	 building.	 In	 spite	 of	
the	fact	that	it	may	be	normal	that	easterly	breezes	may	
cause	 comparable	 pedestrian	 discomfort	 and	 trouble	
inside	the	building	undercroft,	it	is	clear	from	this	isn’t	
the	situation.	The	divider	on	the	western	limit	of	Dublin	
Port	acts	to	aggravate	the	breeze.	The	feign	idea	of	the	
divider	makes	the	flow	discrete	and	the	arrangement	of	
extensive	 vortex	 between	 the	 divider	 and	 the	 Dublin	
Docklands	 tall	 building.	The	 vortex	 demonstrations	 to	
push	 a	 significant	 part	 of	 the	 breeze	 over	 the	 Dublin	
Docklands	 tall	 building.	As	 a	 result	 there	 is	 less	 flow	
going	under	the	Dublin	Docklands	tall	building.

The	appraisal	of	the	Dublin	Docklands	tall	building	
demonstrated	that	the	southern	degree	of	the	pedestrian	
lane	between	the	3Arena	and	the	Dublin	Docklands	tall	
building	is	inclined	to	pedestrian	discomfort	and	misery.	
Pedestrian	discomfort	and	trouble	is	likewise	anticipated	
in	the	undercroft	of	the	Dublin	Docklands	tall	building.	
The	investigation	uncovers	that	rapid	breezes	at	ground	
level	 in	 charge	 of	 conceivable	 pedestrian	 discomfort	
were	to	a	great	extent	because	of	westerly	breezes,	where	
the	 building	 demonstrations	 to	 coordinate	 abnormal	
state	 twist	 towards	 the	 ground.	 The	 arrangement	 of	 a	
2.5	m	wide	 shelter	with	 a	 0.45	m	upstand	 for	 the	 full	
width	of	the	western	side	of	the	building	is	proposed	as	
a	moderation	measure.

HOSPITAL THERMAL COMFORT STUDY

Arup	 was	 appointed	 to	 lead	 a	 thermal	 comfort	
investigation	of	a	proposed	new	Hospital.	An	underlying	
examination	of	authentic	climate	information	was	done	
to	 recognize	 thermal	 conditions.	 Computational	 Fluid	
Dynamics	(CFD)	displaying	was	used	so	as	to	understand	
the	inside	flow	field	in	the	rooms	and	to	recognize	zones	
of	patient	discomfort.

Thermal	 comfort	 is	 a	 subjective	 assessment	 by	
people	 of	 their	 fulfillment	with	 the	 thermal	 condition.	
Keeping	up	a	standard	of	thermal	comfort	for	inhabitants	
of	walled	in	areas	is	an	imperative	objective	of	HVAC	
frameworks	 [13-14].	 Inferable	 from	 the	 worldwide	
activity	 to	enhance	carbon	impressions,	many	building	
proprietors	are	picking	normally	ventilated	frameworks.	
A	 coveted	 inward	 temperature	 of	 22°C	 for	 persistent	
comfort	 has	 been	 indicated	 by	 the	 Design	 Team.	 The	
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goal	of	this	examination	is	to	assess	whether	an	interior	
temperature	of	22°C	can	be	kept	up:

 z During	 winter	 conditions,	 with	 a	 surrounding	
outside	temperature	of	-	4.5°C	With	the	louvers	in	
the	vacant	position

 z Assuming	 the	 warming	 arrangement	 of	 brilliant	
boards	 recommended	 by	 the	 Design	 Team	 is	
completely	operational

 z Assuming	the	geometry	and	format	of	the	rooms	as	
got	from	the	Design	Team.

The	 temperature	 atmosphere	 in	 the	 region	 of	 the	
new	 healing	 facility	 was	 assessed	 from	 just	 about	 20	
long	 stretches	 of	 memorable	 temperature	 information	
(December	 1996	 until	 December	 2015)	 recorded	
at	 a	 neighborhood	 air	 terminal.	 Investigation	 of	 the	
information	 uncovered	 that	 the	 most	 continuous	 least	
temperatures	 were	 between	 4-8°C,	 anyway	 is	 was	
normal	to	have	temperatures	as	low	as	-	4°C.	On	seven	
events	in	20	years,	the	temperature	fell	underneath	-	8°C,	
and	the	base	temperature	recorded	over	the	investigation	
time	frame	was	-	10°C	which	happened	twice	(Figure	6)

Figure 6: Frequency of Minimum Temperature Data 
EN1991-1-5providesinformationonambienttemperat

urefor thermal modelling

The	 characteristic	 outside	 temperature	 might	 be	
resolved	 from	 Figure	 NA.1,	 Table	 5.1	 and	 Table	 5.2.	
Considering	 the	 climate	maps	 given	 by	 the	Eurocode,	
winter	 conditions,	 a	 light	 hued	 façade	 surface,	 and	
a	 North-East	 confronting	 introduction,	 a	 base	 air	
temperature	of	-	9°C	was	resolved.	

The	 geometry	 for	 the	 CFD	 show	 was	 made	
utilizing	 the	Revit	 demonstrate	 beforehand	 created	 for	
the	 venture.	 An	 aggregate	 of	 three	 best	 floor	 rooms	
were	 displayed,	 each	 with	 a	 story	 territory	 of	 23	m2.	
The	 section	 to-piece	 height	was	 taken	 as	 4.0	m	 and	 a	
false	roof	was	incorporated	at	a	height	of	3.0	m	above	

floor	 level.	 Brilliant	 boards	were	 displayed	 as	 surface	
mounted	on	the	false	roof,	as	showed	in	the	arrangement	
perspective	of	the	model.	Every	room	has	three	3.0	m	x	
0.6	m	boards,	one	1.2	m	x	0.6	m	board	and	one	1.8	m	
x	0.6	m	boards	giving	an	aggregate	territory	of	brilliant	
boards	per	room	of	7.2	m2.	Coating	units	2.5	m	x	1.95	m	
and	aluminum	spandrel	boards	2.5	m	x	1.0	m	and	2.5	m	
x	0.75	m	were	displayed,	which	can	all	be	found	in	the	
height	perspective	of	the	model.	

Extractor	 units	 with	 a	 breadth	 of	 0.15	 m	 were	
displayed	in	 the	region	of	 the	shower	 in	 the	ensuite	of	
each	room.	An	exchange	filler	of	territory	0.6	m	x	0.6	m	
with	half	free	zone	was	demonstrated	in	the	lower	part	of	
the	ensuite	entryways.	A	louver	of	2.5	m	wide	and	0.3	m	
high	was	displayed	in	each	room.	The	free	zone	of	these	
louvers	was	taken	as	2.5	m	x	0.2	m.	

As	 determined	 by	 the	 Design	 Team,	 the	 warmth	
transition	 of	 every	 3	m	 x	 0.6	m	 board	was	 taken	 as	 1	
kW/m2.	The	warmth	transition	of	the	littler	boards	were	
figured	around	 region.	The	extractor	flow	rate,	 likewise	
determined	by	the	Design	Team,	was	taken	as	0.065	m3/s.

The	 limits	 to	 the	model	 at	 the	 floor,	 the	 roof,	 the	
back	 (along	 the	 inner	 passage)	 and	 the	 sides	 (interior	
allotments	with	neighboring	rooms)	were	demonstrated	
as	shut	limits.	The	inside	introductory	temperature	was	
taken	as	22°C.	The	front	of	the	model	(the	side	containing	
the	windows)	was	demonstrated	as	an	open	limit,	with	a	
connected	outside	encompassing	temperature	of	-	4.5°C.	
This	is	spoken	to	by	the	blue	segment.

The	 results	 from	 the	 CFD	 modelling	 at	 a	 height	
of	0.5m	above	the	floor	are	 illustrated	below.	Figure	7	
presents	 the	 internal	 and	 external	 temperatures	 when	
the	 louver	 is	 in	 the	 open	 position	 and	 the	 external	
temperature	 is	 set	 at	 -4.5°C.	Results	 indicated	 that	 the	
internal	 temperature	 at	 a	 height	 ofm	 above	 the	 floor	
reaches	 17.2°C	 when	 the	 external	 temperature	 is	 0°C	
and	18.4°C	when	the	external	temperature	is+5°C.

The	results	from	the	CFD	modelling	at	a	height	of	
1.5	m	above	the	floor	were	also	captured	when	the	louver	
is	 in	 the	 open	 position	 and	 the	 external	 temperature	
is	 set	 at	 -4.5°C,	 0°C	 and	 +5.0°C	 respectively.	 Results	
indicated	that	the	internal	temperature	at	a	height	of	0.5	
m	 above	 the	floor	 reaches	 17.8°C	when	 the	 external	
temperature	 is	 0°C	 and	 19.0°C	 when	 the	 external	
temperature	is	+5°C.
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Figure 7: External Temperature -4.5°C

From	 the	 investigation	of	 temperature	 information	
did	for	the	neighborhood,	temperatures	of	+5.0°C	happen	
around	5%	of	the	time,	normal	temperatures	of	+5.0°C	
happen	roughly	16%	of	the	time	and	least	temperatures	
of	+5.0°C	happen	around	34%	of	the	time.	A	temperature	
of	+5.0°C	happens	in	the	most	continuous	band.	Given	
this,	and	the	aftereffects	of	the	CFD	reenactments	–	the	
proposed	 design	 of	 brilliant	 boards	 and	 louvers	won’t	
convey	a	surrounding	temperature	of	22°C	and	will	bring	
about	 a	 thermally	 uncomfortable	 condition.	 Results	
from	this	work	brought	about	an	amended	thought	of	the	
proposed	ventilation	framework	for	the	healing	facility.

DUNDRUM VENTILATION SHAFT FIRE 
STUDY

Smoke	 Management	 System	 Limited	 dispatched	
Arup	 to	deliver	 a	CFD	displaying	examination	 for	 the	
mechanical	 differential	 weight	 shaft	 proposed	 for	 the	
Dundrum	Apartment	 square,	Dublin.	The	building	 is	a	
current	3	story	high	private	advancement	with	a	storm	
cellar	auto	stop.	The	height	of	the	most	astounding	floor	
is	8.575	m	over	the	ground.	

The	 proposed	 system	 (Figure	 8)	 involves	 a	
mechanical	 concentrate	 system	 of	 2	 m3/s,	 which	 is	
connected	to	the	entryway	region	with	a	vent	arranged	at	
abnormal	state	near	the	roof,	and	a	normally	ventilated	
gulf	shaft,	which	associates	with	the	anteroom	territory	
through	a	vent	 that	 is	 situated	at	 low	 level	 (i.e.	with	a	
delta	guide	close	toward	the	floor).	

The	system	for	 the	anteroom	territory	 is	made	out	
of	 two	 concentrate	 fans	 (one	 in	 activity	 and	 one	 on	

standby)	 that	are	measured	with	a	 specific	end	goal	 to	
not	surpass	a	differential	weight	of	-	50	Pa	inside	the	hall	
region.	This	is	keeping	in	mind	the	end	goal	to	stay	away	
from	 spillage	 of	 smoke	 into	 the	 staircase	 zone	 while	
allowing	 the	 opening	 of	 the	 entryways	 as	 the	 system	
keeps	on	removing	air	smoke.	The	two	concentrate	fans	
are	situated	on	the	rooftop.	The	fans	are	associated	with	
each	entryway	 through	a	pole,	which	has	an	estimated	
zone	of	0.5	m2,	with	a	damper	arranged	near	the	roof	in	
each	anteroom.

The	substitution	air	provided	into	the	hall	 is	given	
through	a	little	delta	shaft.	This	pole,	which	provided	the	
make-up	air,	is	associated	with	each	entryway	however	
a	 low	 level	 louver	 or	 exchange	 grille.	The	motivation	
behind	 the	 arrangement	 of	make-up	 air	 is	 to	 keep	 the	
weight	differential	of	-	50	Pa	being	surpassed.

Figure 8: Proposed depressurisation system

	 1.	The	weight	is	kept	up	by	the	lopsidedness	between	
the	 extraction	 rate	 and	 the	 gulf	 rate	 of	 airflow.	
Endless	 supply	of	flame	 in	 any	of	 the	 halls,	 the	
extraction	 fans	come	 into	 task.	The	smoke	shaft	
damper	 opens	 on	 the	 level	 where	 the	 fire	 is	
distinguished,	 while	 the	 dampers	 on	 alternate	
levels	stay	shut.	Air	from	the	make-up	shaft	will	
be	drawn	into	the	suitable	hall	zone	naturally	by	
the	 extraction	 system.	 The	 system	will	 separate	
consistently	 and	 it	 will	 be	 estimated	 keeping	 in	
mind	the	end	goal	to	not	surpass	the	-	50	Pa	with	
the	staircase	entryway	shut.	

	 2.	Through	 a	CFD	 investigation,	 the	 ability	 of	 the	
de-pressurization	 mechanical	 smoke	 system	 to	
accomplish	the	accompanying	viability	criteria	[15]	
for	the	entryway	zone	is	inspected:	

	 3. Visibility:	 least	 10m	 to	 light-reflecting	 signage	
(e.g.	divider);
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	 4. Temperature:	 greatest	 60°C	 at	 1.8	 m	 (head	
height)	and	underneath	for	inhabitants;

	 5.	Speed:	speed	5	m/s	at	all	areas	on	the	departure	
course,	with	the	exception	of	at	the	bay/separate	
vents.	A	speed	of	10	m/s	is	worthy	in	closeness	to	
the	bay	and	concentrate	vents;

	 6.	Pressure:	 a	 weight	 contrast	 of	 <	 50	 Pa	 ought	 to	
guarantee	that	the	entryway	opening	power	does	not	
surpass	100	N	at	the	handle	of	an	ordinary	(0.8	m	
x	2.0	m)	single	leaf	entryway.	The	weight	contrast	
over	 the	stair	entryway	(and	ways	to	condos	other	
than	that	of	flame	starting	point)	will	be	constrained	
with	the	end	goal	that	the	power	required	to	open	the	
door(s)	does	not	surpass	100	N.

Two models were created with the end goal of this 
investigation:

 1. Fire Model:	 this	 situation	 plans	 to	 exhibit	 that	
the	 proposed	 depressurization	 system	 is	 fit	 for	
averting	smoke	entering	the	departure	staircase	in	
case	of	a	fire	in	one	of	the	condos.

 2. Weight appraisal display:	 the	 point	 of	
this	 situation	 is	 to	 show	 that	 the	 proposed	
depressurization	 system	 is	 equipped	 for	keeping	
up	 an	 adequate	weight	 differential	 (i.e.	 <50	 Pa)	
inside	the	entryway	with	the	goal	that	entryways	
can	be	opened	and	shut	when	the	smoke	separate	
system	is	working.

The	 CFD	 comes	 about	 for	 the	 fire	 situation	 have	
demonstrated	that	smoke	does	not	spread	to	the	escape	
staircase.	Reasonable	conditions	for	visibility	(in	excess	
of	 10	 m)	 and	 temperature	 (under	 60°C)	 are	 kept	 up	
consistently	 inside	 the	escape	staircase	In	 this	manner,	
this	 shows	 the	 proposed	 despressurisation	 system	 is	
equipped	 for	 averting	 smoke	 entering	 the	 staircase.	
What’s	more,	 smoke	 spreading	 inside	 the	 entryway	 is	
cleared	at	210	s	which	compares	to	under	120	s	after	the	
flat	entryway	is	shut.	The	time	taken	to	clear	the	smoke	
inside	the	passage	is	under	2	minutes,	which	is	regarded	
a	 satisfactory	 execution	 of	 the	 smoke	 control	 system.	
Also,	the	speed	levels	are	kept	underneath	10	m/s	with	
the	 exception	 of	 on	 the	 region	 of	 the	 bay	 flame	 broil	
which	is	viewed	as	worthy.

The	 CFD	 comes	 about	 for	 the	 weight	 appraisal	
display	 have	 demonstrated	 that	 the	 weight	 levels	 are	
kept	up	between	-	12.5	and	7.5	Pa	when	 the	proposed	

depressurisation	 system	 is	 enacted	 and	 achieved	
unfaltering	 state	 conditions.	 These	 weight	 levels	 are	
inside	the	scope	of	-	50	and	50	Pa	which	relates	to	the	
acknowledgment	criteria	with	the	goal	that	tenants	can	
open	or	 close	 entryways	 in	 the	hall.	Along	 these	 lines	
this	 shows	 the	 proposed	 despressurisation	 system	 is	
equipped	for	keeping	up	a	adequate	weight	differential	
inside	 the	 hall	 so	 entryways	 can	 be	 opened	 and	 shut	
when	the	smoke	separate	system	is	working.

CONCLUSION

This	 paper	 displayed	 three	 projects	 as	 of	 late	
finished	 by	 the	Arup	 Ireland	 CFD	 group.	 These	 three	
illustrations	 serve	 to	 feature	 the	 wide	 expansiveness	
of	 applications	 conceivable	 with	 CFD	 demonstrating,	
giving	 a	 profundity	 of	 understanding	 and	 knowledge.	
On	account	of	the	Dublin	Docklands	wind	think	about,	
CFD	had	a	part	to	play	in	educating	plan	such	to	relieve	
unsavory	breeze	conditions.	Authorization	was	allowed	
by	 the	 arranging	 expert	 putting	 CFD	 examination	 as	
equal	to	wind	burrow	testing.	For	the	Hospital	thermal	
comfort	think	about,	CFD	displaying	demonstrated	that	
the	underlying	outline	would	bring	about	uncomfortable	
conditions	 in	 the	 rooms,	 where	 they	 would	 be	
sufficiently	warm	however	without	inflow	of	natural	air,	
or	excessively	cool	yet	with	 inflow	of	outside	air.	The	
result	of	the	CFD	think	about	was	to	change	the	outline.	
For	 the	 smoke	 shaft	 in	 Dundrum,	 CFD	 displaying	
could	 demonstrate	 that	 the	 changed	 smoke	 shaft	 had	
the	 ability	 to	 perform	 sufficiently	 and	 fulfill	 viability	
criteria.	In	rundown,	CFD	can	possibly	enhance	nature	
of	configuration,	is	of	prompt	reasonable	utilize	and	has	
a	critical	part	to	play	in	counseling	building	later	on.
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ABSTRACT

The	 security	of	 computer	networks	assumes	a	vital	part	 in	modern	computer	 systems.	Keeping	 in	mind	
the	end	goal	 to	uphold	high	protection	 levels	against	malicious	attack,	various	software	 tools	have	been	
at	present	created.	Intrusion	Detection	System	has	as	of	late	turned	into	a	warmed	research	theme	because	
of	its	capacity	of	detecting	and	preventing	the	attacks	from	malicious	network	clients.	A	pattern	matching	
IDS	for	network	security	has	been	proposed	in	this	paper.	Many	network	security	applications	depend	on	
pattern	matching	to	extricate	the	risk	from	network	activity.	The	expansion	in	network	speed	and	movement	
may	influence	existing	calculations	to	end	up	a	performance	to	bottleneck.	Thusly	it	is	extremely	important	
to	grow	speedier	and	more	proficient	pattern	matching	calculation	with	a	specific	end	goal	 to	defeat	 the	
troubles	on	performance.

Keywords: Pattern Matching, Intrusion detection, Network Security

INTRODUCTION

The	 Internet	 and	 in	 addition	 nearby	 networks	 is	
expanding	at	a	gigantic	speed.	This	one	path	enhances	the	
quality	and	convenience	of	the	human	life	yet	on	the	other	
hand	gives	a	stage	to	network	culprits	and	programmers.	
The	 quantity	 of	 intrusions	 into	 computer	 systems	 is	
developing	and	raising	concerns	about	computer	security.	
So	 computer	 networks	 are	 typically	 ensured	 against	
intrusions	by	the	methods	for	get	to	restriction	strategies.	
Regardless	of	the	exertion	gave	to	deliberately	outlining	
a	framework	to	ensure	such	attacks,	network	security	is	
extremely	hard	to	ensure,	since	attacks	misuse	obscure	
shortcomings	 or	 bugs,	 which	 are	 generally	 contained	
in	framework	and	application	software	(McHugh	et	al,	
200;	 Proctor,	 2001).	 Intrusion	 detection	which	 alludes	
to	a	specific	class	of	framework	attack	detection	issues	
is	 a	 generally	 new	 research	 territory	 in	 computer	
and	 information	 security	 [7].	When	 all	 is	 said	 in	 done	
IDS	 can	 be	 ordered	 into	 abuse	 and	 anomaly	 detection	
approaches.	Abuse	detection	framework	can	dependably	
recognize	 intrusion	 attacks	 in	 relation	 to	 the	 known	
patterns	 of	 found	 vulnerabilities.	 Be	 that	 as	 it	 may,	
emanant	intervention	of	security	specialists	is	required	to	
characterize	precise	standards	or	patterns,	which	confine	

the	 applications	 of	 abuse	 detection	 systems,	 recognize	
deviations	 from	 typical	 network	 practices	 and	 caution	
for	 potential	 concealed	 attacks	 [2].	 It	 can	 recognize	
novel	 attacks	 without	 from	 the	 earlier	 learning	 about	
them	if	the	classification	display	has	the	generalization	
ability	 to	 separate	 intrusion	 pattern	 and	 information	
amid	preparing.	Tragically,	anomaly	detection	approach	
experiences	high	false	positive	rate	on	ordering	ordinary	
network	 activity.	Along	 these	 lines,	 machine	 learning	
procedures	have	been	utilized	to	catch	the	typical	usable	
patterns	and	characterize	the	conduct	as	either	ordinary	
or	anomalous	[26].	While	the	pattern	matching	algorithms	
are	connected	to	network	security,	the	speed	of	pattern	
matching	normally	turns	into	a	bottleneck.

This	paper	proposes	a	pattern	matching	calculation	
which	beats	 the	 inadequacies	of	 traditional	algorithms.	
The	paper	is	sorted	out	as	takes	after:	section–II	related	
work,	section–III	Pattern	Recognition	Methods,	section–
IV	Pattern	Recognition	System,	section–V	conclusion.

RELATED WORKS

Pattern	 Recognition	 is	 one	 of	 the	 most	 essential	
territories	 which	 have	 been	 considered	 in	 computer	
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science.	 In	a	standard	formulation	of	 the	 issue,	we	are	
given	a	pattern	and	an	information	and	it	is	required	to	
discover	all	events	of	 the	pattern	 in	 the	 information	[3]. 
Since	 the	 publication	 of	 the	Bayer-Moore	 and	Knuth-
Morris-Pratt	calculation,	a	few	many	papers	have	been	
distributed	managing	pattern	recognition.

As	observed	from	the	writing	study	conveyed	over,	
the	analysts	worldwide	have	been	working	 in	different	
Intrusion	Detection	procedures	by	and	large	and	Pattern	
Matching	methods	 specifically.	 The	 above	 diagram	 of	
related	works	shows	that	pattern	matching	procedures	are	
reasonable	to	give	a	solution	to	some	open	issues	in	IDS	
improvement.	 The	 different	 algorithms	 are	 accessible	
for	Pattern	Matching	procedure	with	changing	level	of	
exactness.	It	ought	to	be	expressed	that,	for	the	sending	
of	IDSs	utilizing	pattern	matching	system	in	operational	
environments,	one	of	the	fundamental	challenges	is	the	
high	 production	 of	 false	 alarms.	 There	 is	 a	 need	 of	 a	
calculation	which	gives	low	false	alarm	rate.

THE PATTERN RECOGNITION METHODS

Pattern	 recognition	 experiences	 an	 imperative	
producing	 for	 a	 long	 time.	 Pattern	 recognition	
incorporates	 a	 great	 deal	 of	 strategies	 which	 are	
inducing	the	advancement	of	various	applications	in	
various	field.

 1. Statistical Pattern Recognition: The	Statistical	
strategies	have	been	commonly	utilized	for	pattern	
recognition.	Measurable	approaches	have	various	
focal	 points.	 It	 can	 give	 accurate	 notification	 of	
malicious	 exercises	 that	 regularly	 happen	 over	
expanded	 time	 frames	 and	 are	 great	markers	 of	
looming	 foreswearing	 of-benefit	 attacks	 [23].	 Be	
that	as	it	may,	it	likewise	has	disadvantages.	It	can	
be	hard	to	decide	edges	that	adjust	the	probability	
of	 false	 positive	 alarms	 with	 the	 probability	 of	
false	 negative	 alarms.	 In	 addition,	 this	 strategy	
require	accurate	measurable	distributions,	be	that	
as	 it	may,	 not	 all	 practices	 can	be	demonstrated	
utilizing	simply	factual	strategies.	The	measurable	
pattern	recognition	manages	includes	only	without	
consider	the	relations	between	highlights.

 2. Data Clustering: Data	 clustering	 is	 a	 strategy	
for	 discovering	 patterns	 in	 unlabeled	 data	 with	
numerous	 dimensions.	 It	 is	 an	 unsupervised	
technique.	 The	 principle	 preferred	 standpoint	 of	

data	 clustering	 is	 the	 capacity	 to	 gain	 from	 and	
identify	 intrusions	 in	 the	 review	 data,	 while	 not	
requiring	 the	 express	 descriptions	 of	 different	
attack	classes.	The	technique	for	data	clustering	can	
be	partitioned	into	two	classes,	one	is	progressive	
clustering	and	the	other	is	partition	clustering.

 3. Fuzzy Set: As	 the	quantitative	highlights	 in	 the	
intrusion	 data	 are	 partitioned	 into	 the	 interim	
with	 fresh	 limit,	 there	 might	 exists	 a	 sharp	
limit	 issue	 for	 pattern	 classification.	 The	 fuzzy	
rationale	 gives	 the	 halfway	 participation	 in	 set	
theory	 to	 integrate	with	 the	association	manages	
and	 visit	 scenes	 which	 tackled	 the	 above	 issue.	
Fuzzy	 manage	 based	 systems	 enlivened	 by	 the	
fuzzy	set	theory	have	been	effectively	connected	
to	 unravel	 numerous	 complex	 and	 non-direct	
issues.	 The	 application	 of	 fuzzy	 sets	 in	 pattern	
recognition	 began	 in	 1966,	 where	 two	 essential	
operations–abstraction	 and	 generalization.	
Pattern	Recognition	system	in	light	of	fuzzy	sets	
theory	can	mirror	considering	process	individual	
generally	and	profoundly.

 4. Artificial Neural Networks: The	 Artificial	
Neural	 Network	 strategy	 empowers	 us	 to	 plan	
helpful	 nonlinear	 systems	 tolerating	 substantial	
quantities	 of	 contributions,	 with	 the	 outline	
construct	 exclusively	 in	 light	 of	 cases	 of	
information	 yield	 relationship.	 The	 principal	
Artificial	 Neural	 Network	 demonstrate	 was	
proposed	 in	 1943.	 Today	 it	 is	 growing	 quick.	
Essentially	 it	 is	 a	 data	 clustering	 technique	 in	
light	 of	 separation	 estimation.	 This	 approach	
applies	natural	concepts	to	machines	to	perceive	
patterns.	 Pattern	 Recognition	 utilizing	Artificial	
Neural	Network	is	an	extremely	appealing	since	it	
requires	least	convent	learning,	and	with	enough	
layers	and	neurons,	an	Artificial	Neural	Network	
can	make	any	mind	boggling	decision	region.

 5. Structural Pattern Recognition:	 Structural	
Pattern	 Recognition	 accentuations	 on	 the	
description	 of	 the	 structure,	 specifically	 clarify	
how	some	straightforward	sub-patterns	form	one	
pattern.	The	sentence	structure	 investigation	and	
structure	matching	are	the	two	principle	strategies	
in	 structural	pattern	 recognition.	The	premise	of	
punctuation	 examination	 is	 the	 theory	of	 formal	
dialect,	 the	 premise	 of	 structure	 matching	 is	
some	of	unique	method	of	arithmetic	 in	view	of	
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sub-patterns.	 The	 structural	 pattern	 recognition	
handles	with	 image	 information.	This	 technique	
can	 be	 utilized	 as	 a	 part	 of	 applications	 with	
larger	amount,	for	example,	picture	interpretation.	
Pattern	 Recognition	 of	 multidimensional	
items	 should	 be	 possible	 by	 structural	 pattern	
recognition	with	 static	 classification	 or	 artificial	
neural	networks.

 6. Support Vector Machine (SVM): Support	Vector	
Machine	in	view	of	the	factual	theory	and	strategy	
for	SVM	is	a	successful	device	that	can	take	care	
of	the	issues	of	Pattern	Recognition.

 7. Approximate reasoning approach to Pattern 
Recognition: This	 technique	 utilized	 two	
concepts-one	 is	 fuzzy	applications	and	 the	other	
is	compositional	control	of	induction	can	adapt	to	
the	issue	for	manage	based	pattern	recognition	[31].

 8. A logical combinatorial approach to Pattern 
Recognition:	 This	 approach	 can	 apply	 for	 both	
regulated	 pattern	 recognition	 and	 unsupervised	
pattern	recognition.

PATTERN RECOGNITION SYSTEM

The	anomaly	intrusion	detection	system	experiences	
high	false	alarm	rates	while	the	abuse	intrusion	detection	
system	needs	generalization	capacities	and	can’t	identify	
new	 attack	writes.	 Pattern	Recognition	 strategies	 have	
been	found	 to	strike	a	fine	adjust	 in	 this	exchange	off.	
The	utilization	of	pattern	recognition	and	classification	
has	 developed	 in	 the	 previous	 couple	 of	 years.	 The	
unpredictability	 of	 the	 classification	 systems	 and	 their	
expanded	 accessibility	has	made	 them	more	 available.	
They	can	channel	commotion	and	concentrate	highlights	
from	 movement	 to	 encourage	 classification.	 Pattern	
classification	 is	 a	 progression	 of	 steps,	 beginning	
with	 the	 information,	 moving	 to	 segmentation,	 data	
extraction	and	translation	and	at	last	classification.	After	
the	 classification,	 cost	 components	 can	 be	 added	 to	
build	the	intensity	of	the	decision	to	act.	All	together	for	
pattern	 recognition	 to	be	valuable	 in	network	 security,	
two	huge	issues	must	be	tended	to;	Data	extraction	and	
classification.	 Information	 from	 a	 solitary	 bundle	 is	
lacking	for	include	extraction

Ordering	 various	 bundles	 may	 give	 a	 premise	 to	
depicting	 highlights	 yet	 what	 number	 of	 parcels	 are	
sufficient	and	how	would	we	orchestrate	the	data	from	
numerous	parcels	to	make	it	helpful	for	data	extraction.	

The	 point	 of	 pattern	 classification	 is	 to	 use	 the	
information	gained	from	pattern	investigation	to	train	
the	computer	keeping	in	mind	the	end	goal	to	achieve	
the	classification.	The	progression	of	classification	is	
the	piece	of	the	pattern	recognition	system.

The	 subsequent	 stage	 following	Data	 extraction	
is	classification.	It	is	the	way	toward	utilizing	the	data	
set	 to	order	 the	activity	as	ordinary	or	 ill-conceived	
movement.	 The	 classifications	 can	 be	 isolated	 into	
three	 classifications:	 typical,	 Denial	 of	 Service	 and	
Scan.	 Numerical	 qualities	 were	 doled	 out	 the	 three	
classifications	in	view	of	their	likelihood.	Four	sorts	
of	 classifiers	 are	 utilized:	 Bayesian,	 Feed	 Forward	
with	 Back	 propagation,	ART2	 and	 Kohonen	 neural	
networks.

CONCLUSION

Over	 the	 most	 recent	 twenty	 years,	 Intrusion	
Detection	Systems	have	gradually	developed	from	have	
and	working	system	particular	application	to	distributed	
systems	that	include	a	wide	exhibit	of	working	system.	
The	 difficulties	 that	 lie	 ahead	 for	 the	 up	 and	 coming	
generation	 of	 Intrusion	 Detection	 Systems	 are	 many.	
Traditional	 Intrusion	 Systems	 have	 not	 adjusted	
sufficiently	to	new	networking	ideal	models	like	remote	
and	 portable	 networks.	 Components	 like	 noise	 in	 the	
review	 data,	 constantly	 changing	 activity	 profiles	 and	
the	 substantial	measure	of	network	movement	make	 it	
hard	to	manufacture	an	ordinary	movement	profile	of	a	
network	for	the	reason	intrusion	detection.

A	 perpetual	 issue	 that	 avoids	 far	 reaching	
arrangement	of	IDS	is	their	powerlessness	to	stifle	false	
alarms.	 Therefore,	 the	 essential	 and	 likely	 the	 most	
critical	 test	 that	 should	 be	met	 is	 the	 improvement	 of	
viable	strategies	to	diminish	the	high	rate	of	false	alarms.

Pattern	 Recognition	 is	 the	 core	 of	 all	 logical	
request,	 including	 understanding	 ourselves	 and	 this	
present	 reality	 around	 us	 and	 the	 creating	 of	 Pattern	
Recognition	 is	 expanding	 quick,	 the	 related	fields	 and	
the	applications	of	pattern	recognition	wound	up	more	
extensive	 and	more	 extensive.	 IDS	 in	 view	 of	 pattern	
recognition	have	the	fortes,	for	example,	self	versatility,	
low	consume,	resiliences	and	self	learning	and	so	on.	So	
it	 can	entirely	enhance	 the	all	performance	of	 security	
system.	 Obviously,	 the	 working	 of	 the	 patterns	 is	 the	
precondition.
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ABSTRACT

The	utilization	of	nanotechnology	to	build	up	a	suite	of	sustainable	energy	production	plans	is	a	standout	
amongst	the	most	vital	logical	difficulties	of	the	21st	century.	The	test	is	to	configuration,	to	incorporate,	and	
to	describe	new	utilitarian	nanomaterials	with	controllable	sizes,	shapes,	and/or	structures.	Nanotechnology	
is	producing	a	ton	of	consideration	nowadays	and	in	this	manner	building	awesome	desires	in	the	scholastic	
network	 as	well	 as	 among	financial	 specialists,	 the	 legislatures,	 and	 industry.	This	 paper,	 investigates	 a	
portion	of	the	conceivable	executions	of	nanotechnology	for	as	good	as	ever	strategies	for	energy	conversion,	
viewing	a	requirement	for	 this	as	managed	without	 trading	off	our	condition.	Its	one	of	a	kind	ability	to	
manufacture	new	structures	at	nuclear	scale	has	 just	created	novel	materials	and	gadgets	with	 incredible	
potential	 applications	 in	 a	 wide	 number	 of	 fields.	 Center	 is	 given	 to	 essential	 part	 of	 nanomaterials,	
arrangement	and	portrayal	some	of	nanomaterials	 imperative	for	sustainable	energy,	dye	sensitized	solar	
cells	and	hydrogen	production	technology.

Keywords: energy conversion, solar energy, hydrogen, dye sensitized solar cells.

INTRODUCTION

Nanotechnology	has	assumed	a	critical	part	 in	 the	
outline,	 amalgamation,	 and	 portrayal	 of	 different	 new	
and	novel	energy	materials	and	impetuses	for	processing	
powers	 from	 non-renewable	 energy	 source	 assets,	 for	
example,	coal,	oil,	and	flammable	gas.	Today,	petroleum	
derivatives	 still	 record	 for	 90%	 of	 the	world’s	 energy	
utilization,	 and	 their	 utilization	 is	 relied	 upon	 to	 crest	
around	 the	 year	 2050.	 The	 far	 reaching	 utilization	 of	
petroleum	 derivatives	 is	 tormented	 with	 issues,	 for	
example,	the	age	of	increasingly	genuine	natural	issues,	
the	 related	 atmosphere	 transforms	 we	 are	 witnessing,	
and	the	way	that	the	long	haul	accessibility	of	unrefined	
petroleum	 is	 constrained.	 Therefore,	 it	 is	 important	
to	 build	 up	 a	 suite	 of	 sustainable	 energy	 sources	 and	
energy-storage	materials	[1].

The	 utilization	 of	 petroleum	 derivative	 based	
advances	 is	most	 likely	one	of	 the	main	 sources	 of	 the	
continuous	 increase	 in	 the	 contamination	 and	 in	 the	
convergence	of	ozone	depleting	substances.	Sustainable	
sources	must	have	higher	commitment	on	the	lively	lattice	
in	providing	more	energy	accessible	for	the	humankind	in	
a	short	period,	having	low	ecological	effect.

The	interest	on	the	conversion	of	environmen-count	
neighborly	 energy	 sources	 prompted	 the	 improvement	

of	a	few	gadgets	that	took	the	benefit	of	the	continuous	
advancement	on	a	few	fields	of	research,	which	can	bring	
about	 new	 materials	 for	 effectively	 created	 gadgets.	
For	 instance,	 the	 performance	 of	 direct	 methanol	
power	 modules,	 an	 outstanding	 technology	 was	
enhanced	because	of	the	improvement	of	nanomaterials	
particularly	intended	for	the	ener-gy	conversion	process	
and	their	advancement	enables	the	utilization	of	light	to	
help	the	procedure	through	a	synergic	course	of	action	
[2].The	 combination	 and	 chara-cterization	 of	 new	 and	
novel	 useful	 nano-materials	 with	 wellcontrolled	 sizes,	
shapes,	poro-sities,	crystalline	stages,	and	structures	are	
absolutely	critical	for	leaps	forward	in	a	few	sustainable	
energy	advances.

This	 article	 gives	 a	 diagram	 of	 how	 nanoscience	
and	 nanotechnology	 may	 add	 to	 the	 advancement	 of	
more	 productive	 and	 sustainable	 energy	 frameworks.	
Nanotechnology	 is	 an	 expansive	 term	 regularly	 used	
to	 portray	 materials	 and	 wonders	 at	 nanoscale,	 i.e.,	
on	 the	 size	 of	 1	 billionth	 to	 a	 few	many	 billionths	 of	
a	meter	(Fig.1).	Be	that	as	 it	may,	 it	specifically	infers	
the	 miniaturization	 as	 well	 as	 the	 exact	 control	 of	
particles	 and	 atoms	 to	 plan	 and	 control	 the	 properties	
of	 thenanomaterials/nanosystems.	Nanomaterials	 show	
distinct	size-subordinate	properties	in	the	1-100	nm	run	
where	 quantum	 wonders	 are	 involved.	 This	 is	 one	 of	
the	major	reasons	why	nanotechnology	has	a	significant	
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affect	on	energy	conversion	and	storage.	These	properties	
are	totally	not	quite	the	same	as	those	controlled	by	bulk	
materials,	 producing	 uniquely	 designed	 gadgets	 with	
capacities	not	found	in	bulk	materials	or	in	nature	[3].

Figure 1: Length scale and some related example.[4]

Nanoscience	 and	 nanotechnology	 (N&N),	 and	
their	merger	with	surface	science	(SS),	may	add	to	the	
improvement	of	a	more	effective	and	sustainable	energy	
framework.	Like	any	science	or	technology	field,	SS	has	
developed	along	a	period	pivot	that	could	be	imagined	
as	a	S-bend	 (Fig.	2).	 In	 the	beginning	periods,	 inquire	
about	 exercises	were	 dominated	 by	 improvement	 of	 a	
‘’tool	 compartment’’	 for	 test	 readiness	 and	 portrayal	
(e.g.	single	precious	stones)	and	in	addition	theoretical	
models	and	calculation	schemes[5].

Figure 2: The historical improvement of surface 
science has taken after a S-shaped curve, which 

has filled in as a reason for the development of an 
extensive assortment of different fields (not the 

minimum Nanoscience and Nanotechnology), every 
one of them following its own particular S-curve.

Today,	Nanoscience	and	Nanotechnology	influence	
for	 all	 intents	 and	 purposes	 any	 field	 of	 science	 and	
technology,	as	outlined	by	the	crossing	points	[5]

SIZE MATTERS ON THENANOSCALE

It	 is	 notable	 that	 the	 properties	 of	 issue	 change	
essentially	when	the	size	changes	from	the	macroscale	to	
the	microscale	and	from	the	microscale	to	the	nanoscale.	

Nanotechnology	 is	 frequently	 defined	 as	 the	 science	
and	 engineering	 occurring	 at	 measurements	 of	 100	
nm	and	underneath.	Nanomaterials	 show	distinct	 size-
subordinate	 properties	 in	 the	 1-100nm	 territory	where	
quantum	marvels	are	involved.	This	is	one	of	the	major	
reasons	why	nanotechnology	significantly	affects	energy	
conversion	and	storage.

Important	to	recall	is	that	the	impacts	of	morphology,	
structure,	 and	 creation	 of	 nano-materials	 are	 similarly	
important.	 It	 is	 likewise	 important	 to	 think	 about	
the	 collaboration	 of	 size,	 morphology,	 structure,	 and	
organization	for	the	plan	and	controlled	readiness	of	nano	
or	 nanostructured	 materials.	 The	 composite	 materials	
demonstrate	 a	 proficient	 energy	 move	 in	 the	 form	 of	
intense	pho-ton	motion	from	the	metal	nanoparticles	to	
neighboring	 semiconductor	 particles.	 Contrasted	 with	
unadulterated	semi-conductor	frameworks,	the	enhanced	
energy	exchange	prompts	a	higher	grouping	of	electron/
opening	sets	on	the	semiconductor	surface	with	upgraded	
photocatalytic	 rates.	 Optical	 properties	 of	 the	metallic	
nanoparticles	could	be	tuned	based	on	their	size,	shape,	
and	 creation.	 This	 implies	 a	 controllable	 interaction	
happens	between	the	metal	and	semiconductor	materials.	
The	sound	control	of	the	photoactivity	of	the	composite	
materials	 ends	 up	 conceivable	 in	 the	 obvious	 and	UV	
district	of	the	solar	range	[1,6].

Another	case	of	a	size	impact	is	the	nickel	impetus	
utilized	for	hydrogen	or	syngas	production	by	means	of	
reforming	or	fractional	oxidation	of	methane.	Synergist	
hydrogen	production	is	an	important	procedure	for	both	
petroleum	product	conversion	and	for	biomass	use.	On	
the	off	chance	that	modest	hydrogen	could	be	effortlessly	
delivered,	 numerous	 issues	 in	 energy	 production	 and	
nature	 could	 be	 illuminated.	 Nickel-based	 impetuses	
have	 been	widely	 utilized	 and	 investigated	 due	 to	 the	
high	action,	minimal	effort,	and	copious	accessibility	of	
nickel.	 In	any	case,	nickel-based	 impetuses	experience	
the	 ill	 effects	of	 a	 fast	 deactivation	by	coke	 formation	
and/or	molecule	 accumulation	 at	 high	 temperatures.	A	
high	 steam/carbon	 proportion	 has	 been	 connected	 for	
the	 industrial	 production	 of	 hydrogen	 or	 syngas	 over	
Ni-based	 impetuses,	 in	order	 to	 inhibit	coke	formation	
and	 sustain	 the	 reactant	 forms.	 This	 isn’t	 energy	
proficient	in	light	of	the	fact	that	a	gigantic	measure	of	
energy	 is	 squandered	 to	 produce	 steam.	 To	make	 and	
enhance	nanocatalysts,	new	and	novel	impetus	readiness	
strategies	are	important.	For	instance,	a	Rh_Ni@CeO2	
impetus	 arranged	 by	means	 of	 an	 infection	 layout	 for	
the	oxidative	steam	reforming	of	ethanol	[7].	This	novel	
impetus	readiness	technique	can	likewise	be	utilized	to	
increase	the	energy	or	limit	of	a	Li-particle	battery.
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NANOTECHNOLOGY FOR SOLAR CELLS 
AND SOLARFUELS

In	 the	 near	 future	 nanotechnology	 may	 add	 to	
proficient	 and	 minimal	 effort	 frameworks	 for	 quality	
rating,	 storing,	 and	 transporting	 energy.	 Materials	
and	 structures	 that	 are	 planned	 and	 fabricated	 at	 the	
nanoscale	level	and	thin	movies	can	offer	the	potential	
to	create	new	devices	and	procedures	that	may	enhance	
efficiencies	 and	 lessen	 costs	 in	 many	 areas,	 as	 solar	
photovoltaic	 frameworks,	 hydrogen	 production,	 power	
modules,	 solar	 thermal	 frameworks	 and	 energy	 saving	
advances	as	low	e-coatings	and	electrochromic	devices	
for	smart	windows.	Usually	ignored	that	the	portion	of	
commitment	 of	 renewable	 energy	 sources	 to	 the	 total	
energy	 spending	 will	 originate	 from	 all	 conceivable	
forms	 of	 applications	 and	 sources	 and	 to	 be	 powerful	
it	must	be	combined	with	energy	 saving	 technological	
breakthroughs [8].	This	energy	source	can	be	utilized	as	
a	 part	 of	 various	 ways:	 photovoltaic	 (PV)	 technology	
–	 which	 specifically	 changes	 over	 light	 into	 electrical	
current,	solar–	thermal	frameworks	–	utilized	as	a	part	of	
solar	collectors,	artificial	photosynthesis	–	which	creates	
either	carbohydrates	or	hydrogen	via	water	splitting,	the	
alleged	 ‘passive	 solar’	 advancements,	 where	 building	
configuration	 maximizes	 solar	 lighting	 and	 heating,	
and	 even	 biomass	 technology	 –	 where	 plants	 utilize	
the	 solar	 radiation	 to	 drive	 chemical	 transformations	
and	 create	 complex	 carbohydrates,	 which	 are	 utilized	
to	 deliver	 power,	 steam	 or	 biofuels.	All	 these	 energy-
related	procedures	and	their	applications	are	encased	in	
the	purported	solar	economy	[3,4]. 

PV	 solar	 cells	 enable	 production	 of	 power	 by	 the	
means	 of	 photoelectric	 impact.	 Currently,	 PV	 market	
is	 based	on	 silicon	wafer-based	 solar	 cells	 (thick	 cells	
of	 around	 150–	 300	 nm	 made	 of	 crystalline	 silicon).	
This	 technology,	 classified	 as	 the	 first-generation	 of	
photovoltaic	 cells,	 accounts	 for	more	 than	86%	of	 the	
global	solar	cell	market.	The	second-age	of	photovoltaic	
materials	depends	on	the	presentation	of	thin	film	layers	
(1–	2	nm)	of	semiconductor	materials.

The	 use	 of	 nanocrystal	 quantum	 spots	 [9],	 which	
are	 nanoparticles	 normally	 made	 of	 direct	 bandgap	
semiconductors,	 prompts	 thin	 film	 sun	 based	 cells	 in	
light	 of	 a	 silicon	 or	 conductive	 straightforward	 oxide	
(CTO),	 like	 indium-tin-oxide	 (ITO),	 substrate	 with	 a	
covering	 of	 nanocrystals.	 Photocatalized	 rot	 of	 toxins	
at	 different	 titania	 surfaces	 is	 of	 incredible	 intrigue.	
Electron	 exchange	 responses	 are	 at	 the	 base	 of	 these	
photoinduced	 shapes	 and	were	 likewise	 the	 subject	 of	

one	of	the	hypothetical	duties.	The	average	arrangement	
of	photocatalysis	includes	gathering	of	light	photons	in	a	
semiconductor	(most	generally	TiO2),	and	coming	about	
transformation	of	these	photons	to	electronic	excitations,	
which	by	then	initiate	the	desired	synthetic	response	on	
the	semiconductor	surface	[10].

Color	sharpened	sun	oriented	cells	(DSCs)	developed	
by	Michael	Grätzel	 turned	into	a	particularly	prominent	
other	option	to	silicon	based	sunlight	based	cells	as	a	result	
of	 their	awesome	potential	 to	change	over	sun	powered	
vitality	into	electric	vitality	effortlessly	.	This	cell	can	be	
produced	using	shabby	materials,	for	instance,	inorganic	
and	natural	colors	which	don’t	ought	 to	be	exceedingly	
unadulterated	as	is	required	for	silicon	wafer.

The	 color	 sharpened	 (Gratzel)	 sun	 powered	 cell	
(Fig.	3)	is	maybe	the	most	punctual	sun	based	cell	direct	
using	nanoscale	portions	for	its	execution [11].	Here,	light	
ingestion	 happens	 prevalently	 in	 color	 particles	 tied	
down	to	the	surface	of	nanoparticles	of	a	wide	bandgap	
semiconductor,	typically	TiO2.	

The	streamlining	of	the	color/TiO2	layer	is	vigorously	
subject	to	nanoscale	creation	and	portrayal;	the	TiO2-layer	
must	have	an	extensive	surface	zone	 to	adequately	fuse	
color,	anyway	a	structure	that	is	thin	and	adequately	open	
to	 take	 into	 consideration	profitable	 accuse	 transport	 of	
least	hardships.	Without	 thinking	about	 light	dissipating	
impacts,	the	ideal	film	engineering	under	these	conditions	
is	column	like,	with	as	much	surface	region	as	possible	
(thin	columns)	in	parallel	with	the	essential	of	profitable	
(low	 opposition)	 stream	 of	 charge.	 Accomplishing	
complex	 and	 pre-made,	 and	 reasonable,	 nanostructures	
on	substantial	scale	surfaces	is	a	test.

Figure 3: Schematic of a color sharpened sunlight 
based cell, the execution of which fundamentally 
depends upon nanoscale parts. Light ingestion 

occurs in a color, which is tied down to a nanoporous 
semiconductor layer[5]
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Power	devices	(FC)	are	electrochemical	devices	that	
change	over	a	fuel,	for	example,	hydrogen	or	methanol	
specifically	to	power	through	an	electro-catalytic	process	
rather	than	by	ignition,	in	this	manner	potentially	yielding	
significantly	higher	energy	conversion	efficiencies	than	
in	 conventional	 burning	 engines.	 With	 hydrogen	 as	
a	 fuel,	 the	FC	 is	 an	 amazingly	 clean	 energy	 converter	
(however	 recollect	 that	 an	overall	 cleanness,	 based	on	
life	cycle	analysis	(LCA),	relies	upon	how	hydrogen	is	
created).	At	the	heart	of	a	FC	are	the	cathodes,	on	which	
the	actual	electro-catalytic	conversions	happen.

Metal	 hydrides	 have	 for	 quite	 a	 while	 been	 in	
center	 as	one	of	 several	 alternatives	 to	 store	hydrogen	
in	a	hydrogenbased	economy.	Two	different	alternatives	
are	 high-weight	 gas	 containers	 and	 fluid	 hydrogen.	
In	 metal	 hydrides	 one	 uses	 the	 way	 that	 hydrogen	
take-up	 in	 specific	 metals	 is	 exothermic,	 and	 besides	
permits	immersion	takes-up	that	are	close,	or	may	even	
outperform,	 that	 of	 liquid	 hydrogen.	 The	 esteem	 one	
needs	to	pay	for	this	stockpiling	approach	is:	

 z the	 heat	 generated	 during	 uptake	 is	 usually	 lost	
energy	and	should	be	re-provided	for	later	release	
of	hydrogen,

 z the	cost	of	the	storage	material,	

 z the	extra	weight	and	volume	of	the	storage	material	
(especially	troublesome	in	versatile	applications),	

 z the	 added	 technological	 intricacy	 of	 regulating	
valves	 and	 weight	 meters	 and	 so	 forth	 (in	
comparison	with	e.g.	normal	gasoline	as	a	fuel),	

 z the	safety	precautions.	

We	 won’t	 harp	 on	 all	 these	 issues	 here,	 yet	 take	
note	of	that	there	is	a	reestablished	interest	in	hydrogen	
storage	materials,	both	conventional	metal	hydrides	and	
new	materials,	for	example,	carbon	nano-structures	and	
novel	compounds	[5].

CHARACTERIZATION OF ENERGY - 
RELATED NANO OR NANOSTRUCTURED 

MATERIALS

To	 configuration,	 to	 blend,	 and	 to	 apply	 nano-
materials,	we	have	to	understand	the	reaction	mechanisms	
and	 procedures	 occurring	 on	 the	 surface	 of	 nano	 or	
nanostructured	 materials,	 under	 ultrahigh	 vacuum	
(UHV)	 conditions	 as	 well	 as	 under	 real	 conditions.	
Fortunately,	advance	in	vacuum	technology	and	surface-

science	 strategies	 has	 prompted	 significant	 advance	 in	
our	 ability	 to	 characterize	 nanomaterials	 and	 especially	
surface	 procedures.	A	 suite	 of	 surface-touchy	 systems,	
for	example,	AES,	particle	scattering	spectroscopy	(ISS),	
UV	 and	 X-ray	 photoemission	 spectroscopy	 (UPS	 and	
XPS),	high-resolution	electron	energy	loss	spectroscopy	
(HREELS),	 low	 energy	 electron	 diffraction	 (LEED),	
and	scanning	test	microscopies	(e.g.,	scanning	tunneling	
microscopy,	STM,	and	atomic	force	microscopy,	AFM)[1].

Model	 systems	 consisting	 of	 either	 flat,	 single-
crystal	surfaces	or	welldefined	nanoclusters	on	surfaces	
are	examined	under	clean	and	wellcontrolled,	frequently	
UHV,	conditions.	With	this	approach,	a	great	amount	of	
detailed	insight	into	fundamental	procedures	on	surfaces	
has	been	obtained.

CONCLUSION

Sustainable	 energy	production,	 transformation	 and	
utilize	are	especially	expected	to	maintain	the	readily	and	
cheap	access	to	energy	to	the	growing	and	increasingly	
demanding	 world	 population	 while	 minimizing	 the	
impact	on	the	earth.	The	novel	multifunctional	materials	
created	from	the	broad	and	multidisciplinary	field	that	is	
nowadays	called	nanotechnology	are	critical	to	conquer	
a	portion	of	the	technological	limitations	of	the	various	
alternatives	 to	 the	 non-renewable	 energies.	 Novel	
multifunctional	 materials	 delivered	 trough	 utilization	
of	nanotechnology	offer	great	upgrades	 in	all	domains	
of	 total	energy	framework,	 for	example,	 transportation	
and	 storage	 of	 energy.	 To	 anticipate	 where	 and	 how	
nanotechnology	will	have	the	largest	impact	is	unrealistic.	
On	 the	 short	 term	 basis	 it	 will	 probably	 have	 more	
visible	influence	on	existing	energy	framework	through	
introduction	 of	 better	 and	 more	 energy	 productive	
materials,	on	fuel	conversion	schemes	and	so	forth..	In	
farther	 future	 nanotechnology	 will	 doubtlessly	 play	 a	
major	part	in	the	improvement	of	genuinely	sustainable	
arrangements	like	advanced	PV	systems.	For	sustainable	
energy	production	nanotechnology	is	one	of	the	fastest	
growing	research	fields	today.

Nanomaterials	fill	in	as	energy	carriers,	absorbents,	
media	for	energy	transfer,	catalysts,	converters,	and	energy	
pools	or	vessels	for	reactions.	In	all	of	these	applications,	
the	 core	 technology	 to	 be	 produced	 is	 the	 preparation	
of	novel	nanomaterials	with	controllable	sizes,	shapes,	
and/or	structures.	Conventional	techniques,	for	example,	
doping,	 impregnation,	 and	 particle	 exchange,	 will	
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continue	to	be	utilized,	yet	there	is	great	opportunity	to	
learn	from	and	attempt	to	impersonate	the	nanomaterials	
and	nanomachinery	in	nature.	Many	properties	of	living	
systems	could	potentially	be	harnessed,	and	techniques	
based	 on	 nonequilibrium	 characteristics	 will	 have	
interesting	applications	later	on.

The	 examples	 above	 illustrate	 how	 N&N	 may	
influence	and	penetrate	 into	various	 subsystems	of	 the	
total	 energy	 framework,	 for	 example,	 primary	 supply	
of	energy	(solar	light	harvesting,	and	so	forth.),	storage	
(hydrides,	 and	 so	 forth.),	 conversion	and	utilization	of	
energy	(power	devices,	industrial	catalysis,	and	so	on.),	
and	abatement	of	environmental	impacts	(emission	and	
water	cleaning).

This	evolutionary	character	and	the	long	time	scales	
call	 for	 caution	 in	 promising	 excessively	 too	 early	 –	
otherwise	N&N	 risks	 facing	 a	 genuine	 backlash	when	
(as	well)	high	expectations	and	too	far	reaching	promises	
are	not	satisfied.
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ABSTRACT

In	this	day	and	age,	innovation	is	improving	step	by	step,	the	most	upgraded	research	zone	in	computerized	
image	preparing	is	image	retrieval	system	.The	procedures	utilized	for	recovering	image	based	on	content	
,	 the	 substance	 as	 content,	 sketch,	 shading	 and	 shape	 that	 can	 be	 depict	 the	 image.	Here	we	 introduce	
different	image	retrieval	strategies	which	is	utilized	as	sketch	content.	So	the	system	is	alluded	to	as	Sketch	
Based	Image	Retrieval	System	(SBIR).	In	this	current	paper,	we	actualizeEHD,	Integrated	EHD&	HOD	and	
HOG	algorithms	and	provide	the	examination	of	3	algorithms	based	on	their	measured	accuracy.	SBIR	is	
invaluable	than	absolutely	message	base	image	search.	The	retrieval	system	utilizing	sketches	can	be	basic	
and	powerful	 in	our	 every	day	 life,	 for	 example,	Medical	finding,	 computerized	 library,	 search	engines,	
wrongdoing	aversion,	geographical	information,	photograph	sharing	locales	and	remote	sensing	systems.

Keywords: EHD, Database, HOG, Sketch, Image.

INTRODUCTION

With	 the	 advancement	 of	 the	 innovation	 and	
accessibility	of	the	image	catching	gadgets,	for	example,	
scanners,	 computerized	 cameras’,	 the	 measure	 of	 the	
computerized	image	accumulation	increments	quickly.	It	
is	imperative	to	effectively	store	and	recover	images	for	
various	applications,	for	this	reason	many	image	retrieval	
system	have	been	produced.	Query	By	 Image	Retrieval	
(QBIR)	is	otherwise	called	content	based	image	retrieval.	
In	 the	 advanced	 image	 preparing,	 content	 based	 image	
retrieval	 is	 most	 mainstream	 and	 rising	 research	 zone.	
The	 information	 removed	 from	 the	 content	 of	 query	 is	
utilized	for	the	content	based	image	retrieval	information	
systems.	 In	 these	 systems	 the	watchwords	 are	 clarified	
with	images	and	after	that	utilizing	content	based	search	
technique	recover	images.	To	extricate	the	visual	content	
of	an	image	like	surface,	shading,	shape	or	sketch	is	the	
objective	 of	CBIR.	This	 paper	 presents	 utilizing	 sketch	
as	a	content,	so	the	system	progresses	toward	becoming	
Sketch	Based	Image	Retrieval	System	(SBIR).

This	 paper	 is	 exhibited	 the	 issues	 and	 difficulties	
that	identified	with	actualizing	a	CBIR	system	utilizing	
free	hand	sketches.	The	most	critical	errand	is	to	conquer	
any	 hindrance	 amongst	 picture	 and	 sketch.	 In	 sketch	
based	image	retrieval	system	client	gave	an	illustration	

surface	,	where	the	client	can	draw	a	sketch	as	info.	The	
element	 vector	 of	 info	 sketch	 contrasts	 and	 highlight	
vector	of	database	 images	and	recover	 the	coordinated	
image	from	the	database	and	show	on	screen	as	yield	of	
the	system.	This	system	recovers	the	image	superior	to	
the	past	utilized	systems.

Section	2	gives	the	writing	review,	which	gives	the	
information	about	beforehand	utilized	systems	for	image	
retrieval.	Utilizing	HOG	descriptor	and	integrated	EHD	
are	 clarified	 in	 section	 3.	 Section	 4	 demonstrates	 the	
system	result.	At	long	last	section	5	gives	the	conclusion	
of	the	system.

RELATED WORK

 A. Retrieval using Cross Media Relevance Models: 
For	ordering	libraries	have	normally	utilized	manual	
image	explanation	and	after	 that	 later	 their	 image	
accumulations	 are	 recovered.	 Be	 that	 as	 it	 may,	
manual	image	explanation	methodology	is	a	costly	
and	work	serious	and	consequently	there	has	been	
incredible	 enthusiasm	 for	 thinking	 of	 recovering	
images	 based	 on	 content	 in	 a	 programmed	 way.	
Here,	 to	 explaining	 and	 recovering	 images	 based	
on	 a	 preparation	 set	 of	 images,	 we	 propose	 a	
programmed	approach	[1].
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	 	He	accept	 that	a	 little	vocabulary	of	blobs	can	be	
depicted	as	locales	in	an	image	.	Utilizing	bunching	
from	 image	highlights	blobs	are	produced.	Given	
a	 preparation	 set	 of	 images	 with	 explanations,	
we	 demonstrate	 that	 to	 foresee	 the	 likelihood	 of	
producing	 a	 word	 given	 the	 blobs	 in	 an	 image	
probabilistic	 models	 is	 utilized.	 This	 might	 be	
utilized	to	consequently	clarify	and	recover	images	
given	 a	word	 as	 a	 query.	Here	 demonstrates	 that	
importance	 models	 enable	 us	 to	 determine	 these	
probabilities	 normally.	 Creator	 says	 his	 approach	
demonstrates	 the	 convenience	 of	 utilizing	 formal	
information	 retrieval	 models	 for	 the	 errand	 of	
image	explanation	and	retrieval.

 B. Content Based Image Retrieval: It	 is	 a	
programmed	 procedure	 based	 on	 client	
contribution	 to	 search	 pertinent	 images.	 The	
info	 could	 be	 sketches,	 illustration	 images	 or	
parameters.	An	 ordinary	 CBIR	 process	 first	 the	
image	highlights	extricates	and	proficiently	store	
them.	At	 that	point	 it	 contrasts	and	 the	database	
images	and	returns	the	outcomes[2].

	 	Highlight	 extraction	 and	 likeness	 measure	 are	
exceptionally	 subject	 to	 the	 utilized	 highlights.	
There	would	be	in	excess	of	one	portrayal	in	each	
component,.	 Among	 these	 portrayals,	 to	 depict	
highlights	histogram	is	the	most	regularly	utilized	
procedure.

PROPOSED SYSTEM DESIGN

In	the	proposed	system	for	enhancing	the	productivity	
of	an	 image	 retrieval	 system,	we	 incorporate	 the	EHD	
and	HOG	descriptor.	There	 is	 endeavoring	 to	 beat	 the	
disadvantage	 of	 individual	 EHD	 and	 HOG	 descriptor	
algorithm.

 A. System Architecture: In	the	system	architecture	
a	productive	sketch	based	image	retrieval	system	
is	proposed.

	 	Fig.	 1	 demonstrates	 the	 fundamental	 system	
engineering.	 It	 includes	 squares	 like	 Display	
subsystem,	Feature	vector	age,	Feature	extraction,	
Retrieval	subsystem	and	Database	administration	
subsystem.

	 	In	 this,	 the	 Histogram	 of	 Oriented	 Gradients	
(HOG)	 and	 Edge	 Histogram	 Descriptor	 (EHD)	
highlight	 vector	 integrated	 together.	 From	 this	
element	vector	locate	the	comparative	image.

Fig. 1: System Architecture
	 	The	showing	subsystem	gave	the	attracting	surface	

to	 client	 to	 draw	 the	 sketches.	And	 furthermore	
give	the	screen	to	retrieval	of	coordinated	images 

[3].	 The	Display	 subsystem	 that	 is	 actualized	UI	
can	be	found	in	Fig.	2	and	our	program	has	been	
composed	in	Java.

Fig. 2: Implemented User Interface

 B. Proposed Algorithms

 1. Edge Histogram Descriptor (EHD)
  Histogram:	The	histogram	is	the	most	generally	

utilized	 designs.	To	 connote	 any	 comprehensive	
component	 creation	 of	 an	 image.	 Histogram	 is	
helpful	for	ordering	and	recovering	image.

  Edge:	Edge	in	images	constitute	an	essential	element	
to	speak	to	their	content.	One	method	for	speaking	
to	a	critical	edge	highlight	is	to	utilize	a	histogram	
in	 the	 image	 space	 speaks	 to	 the	 recurrence	 and	
directionality	 of	 brilliance	 changes	 in	 the	 image	
subsequently	it	is	called	as	Edge	Histogram.

	 	The	EHD	speaks	to	the	spatial	dispersion	of	edges	
in	an	image.	The	extraction	procedure	of	the	EHD	
comprises	of	the	accompanying	stages	[4].

	 1.	The	image	exhibit	is	partitioned	into	4x4	sub	images.
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	 2.	Each	sub	image	is	additionally	parceled	into	non-
covering	square	image	obstructs	whose	size	relies	
upon	the	determination	of	the	information	image.	

	 3.	The	edges	in	each	image-square	is	sorted	into	one	
of	the	accompanying	

	 4.	Six	composes	vertical,	even,	45	corner	to	corner,	
non-directional	edge	,	135	slanting	and	no-edge.	

	 5.	Each	canister	esteem	is	standardized	by	the	aggregate	
number	of	image-hinders	in	the	sub	image.

	 6.	The	 standardized	 receptacle	 esteems	 are	
nonlinearly	quantized.	

	 	There	are	five	kinds	of	edge	Histogram	

	 	At	the	point	when	the	client	select	EHD	algorithm,	
SBIR	 system	finds	 the	 edges	 of	 the	 image.	 Fig.	
3	 demonstrates	 the	 edges	 of	 the	 image	 utilizing	
EHD	algorithm.

Fig. 3. Edges of Image Using EHD Algorithm

	 	These	edges	as	an	element	vector	of	image	and	this	
element	vector	contrast	and	 the	database	 images	
include	vector,	when	coordinates	 the	component	
vector	comparative	image	is	show	on	the	showing	
subsystem	as	a	yield	image.

	 	Fig.	4	shows	the	Sketch	based	image	retrieval	by	
using	EHD	algorithm.

Fig. 4: Image Retrieval By Using EHD

 2. Histogram of Oriented Gradients Descriptor 
(HOG):	Histogram	of	Oriented	Gradients	(HOG)	
are	highlight	descriptors	utilized	for	the	capacity	
of	 protest	 recognition	 in	 image	 preparing	 and	
PC	 vision.	 The	 procedure	 figures	 measure	 of	
gradient	orientation	in	limited	areas	of	an	image.	
The	Histogram	of	Oriented	Gradient	 descriptors	
is	 that	 the	 neighborhood	 question	 appearance	
and	 shape	 inside	 an	 image	 can	 be	 portrayed	 by	
the	 dissemination	 of	 edge	 directions	 or	 power	
gradients[5].

	 	The	utilization	of	descriptors	can	be	accomplished	
by	 partitioning	 the	 image	 into	 cells.	 The	 cell	
is	 little	 coupled	 areas,	 and	 for	 each	 cell	 collect	
ling	 a	 histogram	 of	 gradient	 directions	 or	 edge	
orientations	 inside	 the	 cell	 for	 the	 pixels.	 The	
course	of	action	of	these	histograms,	at	that	point	
speaks	to	the	descriptor.	For	improved	accuracy,	
the	neighborhood	histograms	can	be	differentiate	
standardized	by	computing	a	measure	of	the	force	
over	a	bigger	area	of	the	image,	entitled	as	block,	
and	after	that	with	this	incentive	inside	the	block	
to	standardize	all	cells.

	 	Histogram	of	Oriented	Gradients	(HOG)	by	

	 1.	Gradient	Computation

	 2.	Orientation	Binning

	 3.	Descriptor	Blocks

	 4.	Block	Normalization

	 5.	SVM	Classifier

	 	For	executing	the	HOG	calculation,	first	prepare	
the	 image	 and	 after	 that	 the	 test	 image.	 HOG	
calculation	 finds	 the	 gradients	 of	 the	 image	 as	
a	 component	 vector.	 Fig.	 5	 demonstrates	 the	
gradients	of	the	image.

Fig. 5: Image Gradients Using HOG
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 3. Integrated EHD & HOG:	While	 preparing	 the	
image,	 first	 discover	 the	 power	 gradients	 of	 the	
image	utilizing	HOG	descriptor	and	then	discover	
the	edges	of	the	image	utilizing	EHD	descriptor.	
In	 database	 client	 which	 image	 he	 will	 prepare	
so	he	can	characterize	class	and	put	 the	element	
vector	in	related	class.

	 	In	testing	client	draw	sketch	on	surface	zone,	first	
discover	 the	 gradients	 and	 edges	 of	 the	 image	
as	 a	 component	 vector	 ,	 subsequent	 to	 finding	
the	 element	 vector	 utilizing	 SVM	 demonstrate	
classifier	 discover	 the	 element	 vector	 has	 a	
place	with	which	class.	When	class	is	discover	it	
contrast	 the	 element	 vector	 and	highlight	 vector	
of	chose	class	 images	and	 then	demonstrates	all	
images	 according	 to	 closeness	 coordinate	 with	
edge	 set	 by	 the	 client	 and	 recover	 comparative	
images.	This	system	recovers	images	superior	to	
the	individual	EHD	and	HOG	descriptors.

	 	Register	an	integrated	EHD	and	HOG	by
	 1.	Compute	gradient	of	image	utilizing	watchful.
	 2.	Find	gradient	at	specific	edges	or	edge	(even,	

vertical	,	45-degree	and	so	on).
	 3.	Save	block	to	database.
	 4.	Utilize	SVM	demonstrate	for	grouping.

	 	Fig.	 6	 displays	 the	 retrieval	 of	 image	 by	 using	
integrated	EHD	&	HOG.

Fig. 6: Using Integrated EHD & HOG for Image 
Retrieval

RESULT AND DISSCUSION

While	 testing	 the	 Sketch	 Based	 Image	 Retrieval	
System,	compute	the	Precision	and	Recall	to	assess	the	
viability	and	accuracy	of	the	system.

Where	 the	 Precision	 gives	 information	 identified	
with	viability	of	the	system.

Precision=Q/P......................

Q	=	No.	of	images	displayed	with	similar	shape.	P	=	
No.	of	images	displayed.

Where	the	Recall	provides	the	information	regarding	
exact	accuracy	of	the	system.

Recall=Q/Z ...........................

Q	=	No.	of	images	displayed	with	similar	shape.

Z	 =	 No.	 of	 images	 with	 similar	 shape	 in	 whole	
database	.

Fig.	7	shows	Precision	&	Recall	graph	of	integrated	
System.

Fig. 7: Precision & Recall Graph of Integrated 
System

Fig.	 8	 shows	 the	 accuracy	 of	 EHD,	 HOG	 &	
Integrated	EHD	&	HOG.

Fig. 8: Accuracy of the System

Think	about	the	integrated	system,	based	on	standard	
precision	esteem,	system	recovers	preferred	image	over	
the	individual	EHD	and	HOG	system	(appeared	in	Table	
I).	So	the	integrated	system	is	more	powerful	than	other	
system.
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Table I : Sketch Based System effectiveness

Method EHD HOG Integrated EHD & HOG
Average	
Precision 80% 84% 90%

 A. Integrated System Advantages
	 1.	It	is	look	at	for	substantial	database.	
	 2.	Integrated	EHD	and	HOG	is	more	superior	to	

the	individual	descriptor.	
	 3.	The	 edge	 Histogram	 descriptor	 not	

predominantly	 search	 better	 for	 information	
poor	 sketch,	 while	 other	 case	 demonstrate	
better	 outcome	 can	 be	 accomplish	 for	 more	
point	by	point	 this	 issue	can	be	overwhelmed	
by	the	HOG	strategy.	

	 4.	Capture	 edge	 or	 gradient	 structure	 that	 is	
exceptionally	normal	for	neighborhood	shape.

 B. Integrated System Disadvantages
	 1.	Time	 required	 to	 recover	 image	 is	 more	

contrasted	with	individual	EHD	and	HOG.
	 2.	In	this	system	muddled	images	can	not	draw.

CONCLUSION

In	this	system	depict	the	individual	sketch	technique	
and	endeavor	to	incorporate	this	strategy	for	diminishing	
the	 individual	 strategies	 downside.	 In	 this	 system	 to	
actualize	the	new	searching	strategy	and	enhancing	the	
nature	of	 searching	 image,	 in	 this	procedure	EHD	and	
HOG	technique	work	parallel	and	standardized	outcome	
is	shown.	This	system	recovers	the	image	superior	to	the	
individual	EHD	and	HOG.	Integrated	system	gives	the	
better	accuracy.

In	 future	 work	 to	 make	 board	 which	 can	 draw	
confounded	 images	 i.e	 give	 device,	 takes	 a	 shot	 at	
shading	spaces.	Additionally	can	make	more	classes	in	
Integrated	system	to	characterize	the	images.
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ABSTRACT

The	present	investigation	was	directed	to	discover	the	present	situation	of	achievement	in	English	subject	
based	on	locality,	gender,	income	and	caste.	The	specialist	embraced	the	overview	strategy	to	discover	the	
previously	mentioned	issue.	70	students	of	ninth	grade	were	chosen	by	utilizing	stratified	random	examining	
process	 as	 the	 example	of	 the	 study.	Data	was	gathered	by	 taking	an	 independent	 achievement	 test	 and	
the	gathered	information	was	broke	down	by	the	utilizing	SPSS	software.	The	finding	of	the	examination	
uncovered	that	there	is	no	huge	distinction	between	the	scores	of	Achievement	test	in	English	among	the	
girls	 and	 boys	 and	 additionally	 uncovered	 that	 there	 is	 critical	 of	 family	 income’s	 influence	 among	 the	
gatherings	on	the	achievement	of	English.

Keywords: English, Achievement, Secondary Level Students, Sub-urban, Rural Learners, Family Income.

INTRODUCTION

Step	 by	 step	 English	 language	 turns	 out	 to	 be	
more	well	known	 language	among	 the	 Indians.	English	
language	is	presently	a	global	language	and	additionally	
an	 interdisciplinary	 language.	 Language	 is	 implied	 by	
which	youngsters	think	about	the	past,	get	a	handle	on	the	
present	and	approach	what’s	to	come.	With	no	uncertainty	
language	assumes	a	critical	part	in	the	intellectual,	mental,	
enthusiastic	and	social	improvement	of	a	man.	So	English	
has	involved	a	one	of	a	kind	position	in	our	nation,	however	
afterthe	freedom	its	place	 in	 the	educational	modules	 is	
changed.	 English	 language	 is	 spreading	 significantly	 in	
the	present	time	too.	So	everybody	hurries	to	get	his	kid	
conceded	in	the	school	to	learn	English	where	English	is	
unmistakably	instructed.

The	essential	 capacity	each	young	 fellow	 is	 relied	
upon	to	have	the	capacity	to	express	him	obviously	and	
adequately	 and	 the	 absence	 of	 it	 hampers	 his	 advance	
in	 scholarly	 subjects.	 For	 a	 scholastic	 achievement	 of	
students	there	are	numerous	variables	that	influence	the	
achievement.	The	present	 examination	was	directed	 in	
the	 retrogressive	 zone	 of	Bankura	 region	 to	 know	 the	
status	of	achievement	of	English.

OBJECTIVES OF THE STUDY

The	examination	was	led	to	satisfy	the	accompanying	
goals:

 z To	 see	 if	 kid	 and	 young	 lady	 students	 vary	
essentially	in	their	achievement	in	English.

 z To	 discover	 influence	 of	 family	 income	 for	 the	
achievement	of	English.

 z To	explore	whether	the	students	of	general	and	saved	
caste	vary	fundamentally	in	their	achievement.

 z To	 discover	 the	 distinction	 of	 sub-urban	 and	
rustic	students	in	the	event	that	 they	have	in	their	
achievement	in	English.

HYPOTHESES OF THE STUDY

In	 the	 presentstudy	 null	 hypothisis	were	 confined.	
They	are	as	per	the	following:

 z Hο1)	 There	 is	 no	 huge	 distinction	 amongst	 kid	
and	 young	 lady	 students	 in	 their	 achievement	 in	
English.
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 z Hο2)	 There	 is	 no	 huge	 distinction	 of	 connection	
between	the	students	with	respect	 to	their	 locality	
of	home	in	the	achievement	in	English.	

 z Hο3)	 There	 is	 no	 critical	 connection	 of	 family	
income‟s	influence	on	the	achievement	in	English.

 z Hο4)	 There	 is	 no	 critical	 distinction	 between	
the	 students	 of	 general	 and	 saved	 caste	 in	 their	
achievement	in	English.

DELIMITATION

The	 present	 study	was	 delimited	 in	 the	 following	
aspects:

Sample area: The	study	was	confined	to	the	students	of	
9th	grade	fromNanda	Pallimangal	High	School	(H.S)	and	
Hirbandh	High	School	(H.S)	in	the	Block	of	Hirbandh,	
Bankura	district	 in	West	Bengal.	So	it	 is	 impossible	to	
apply	 the	generalization	of	 the	present	 study	 to	all	 the	
students	West	Bengal.

Sample size: The	present	study	contained	the	small	size	
of	sample	which	was	70	students.	So	only	the	sample	of	
70	students	that	can	‟t	be	applied	the	generalization	to	
all	the	9th	grade	students.

Time: To	do	the	present	research	work,	the	duration	of	
time	is	vital.	But	here	the	time	is	limited.	So	the	outcomes	
and	 results	 of	 the	 study	 might	 affect	 the	 validity	 and	
reliability	 of	 the	 research.	 To	 get	 fruitful	 result,	 the	
longitudinal	research	is	very	essential	for	this	study.

Content area: Content	 area	 for	 the	 study	was	 limited	
that	is	only	2	units	of	the	English	subject	were	chosen	by	
the	researcher	for	taking	achievement	test.

Curriculum:	For	this	study	the	researcher	followed	only	
the	curriculum	prescribed	by	the	West	Bengal	Board	of	
Secondary	Education.

VARIABLES

Dependent Variables: Students‟achievement

Independent Variables: Gender,	 Family	 income,	
geographical	area	and	Caste

Intervening Variables: Intelligence,	Motivation,	 time	
spent	in	study	at	home

Research Design:	The	investigator	selected	Descriptive	
research	design.	Under	this	design,	more	specific	design	
that	 is	 Survey study was	 conducted	 to	 give	 detailed	
description	 of	 existing	 phenomena	 with	 the	 using	 of	
collected	data.

Sample:	 To	 consider	 the	 whole	 masses	 isn’t	 possible	
to	 the	 specialist.	With	 the	 objective	 that	 the	 examiner	
depended	upon	the	sample.	To	assemble	data	from	the	
masses	 i.e.	 ninth	 Grade	 students,	 the	 analyst	 picked	
the	 sample	 measure	 i.e.70	 students	 of	 ninth	 grade	 in	
Bengali	medium	 schools	 i.e.	 Nanda	 Pallimangal	High	
School	(H.S)	and	Hirbandh	High	School	(H.S).	To	pick	
sample,	the	specialist	used	stratified	random	examining	
process.	Through	this	technique	the	picking	sample	is	40	
young	woman	students	and	30	kid	students.	For	ANOVA	
testing	the	sample	gauge	was	51	from	the	total	sample	
that	is	70	was	picked	by	the	operator.	To	test	criticalness	
association	 differentiate	 between	 the	 students	 of	 sub-
urban	and	commonplace,	the	master	picked	the	sample	
gauge	was	26	 from	certified	 sample	by	 the	method	of	
randomization.

RESEARCH TOOLS

 z One	poll	for	achievement	test	made	by	the	specialist	
where	add	up	 to	questions	are	30	with	1	 imprints	
and	 these	 inquiries	 are	 numerous	 decision	 based	
alternatives.	

 z Another	poll	made	by	the	scientist	for	meeting	of	
the	students	to	get	some	prominent	data.

STATISTICAL TECHNIQUES

In	 the	 present	 examination,	 a	 few	 measurable	
methods[1]were	utilized	by	the	agent	for	breaking	down	
the	 quantitative	 information	 as	 per	 the	 idea	 of	 factors	
included	 and	 goals	 of	 the	 investigation.	 A	 concise	
portrayal	of	the	spellbinding	and	inferential	measurable	
methods	 utilized	 as	 a	 part	 of	 the	 investigation	 of	
information	is	given	beneath:

	 1.	Mean(M)

	 2.	Standard	Deviation(SD)

	 3.	t-test

	 4.	Correlation(Pearson)

	 5.	ANOVA

All	 these	 statistics	were	calculated	by	using	SPSS	
software.
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MAJOR FINDINGS OF THE STUDY

Real	 discoveries	 of	 the	 present	 investigation	 have	
been	originated	from	the	examination	and	understanding.	
This	investigation	was	centered	around	achievement	of	
English	at	ninth	grade	students	based	on	gender,	income	
of	the	family,	territory	and	class.

	 1.	There	 is	 no	 noteworthy	 distinction	 between	 the	
scores	 of	 achievement	 test	 in	 English[2]	 among	
the	understudy	gatherings	(girls	and	boys).	Along	
these	lines,	it	is	inferred	that	both	the	gatherings	
were	equivalent	with	respect	to	their	achievement	
in	English.

	 2.	There	 is	 a	 huge	 connection	 of	 contrast	 between	
the	 gatherings	 (rural	 and	 provincial	 students)	 in	
their	 achievement	 in	 English.	 In	 this	 manner	 it	
is	 reasoned	 that	 both	 the	 gatherings	 were	 same	
and	the	locality	of	the	students	did	not	have	any	
connection	to	their	achievement.

	 3.	There	is	no	critical	influence[4]	of	family	income	
among	 the	 gatherings	 on	 the	 achievement	 in	
English.	 Hence	 it	 is	 inferred	 that	 the	 three	
gatherings	 based	 on	 family	 income	 were	 not	
equivalent	 in	 their	 achievement	 in	 English.	 It	
implies	that	the	family	income	had	influenced	on	
their	achievement.

There	is	a	noteworthy	contrast	between	the	students	
of	general	classification	and	held	classification	 in	 their	
achievement	in	English.	Hence	it	is	incorporated	that	the	
classifications	of	students	had	no	huge	influence	on	their	
achievement	in	English.

CONCLUSION

The	 purpose	 of	 the	 present	 study	 was	 to	 fin	 dout	
the	students	‟achievement	on	the	basis	of	gender,	area,	
income	of	 the	 family	 and	 category	of	 the	 9th	 students.	
The	 result	 of	 the	 study	 has	 been	 discussed	 under	 the	
following-

Gender:	 The	 outcome	 in	 light	 of	 the	 examination	
of	 the	 present	 investigation	 uncovered	 that	 the	 two	
gatherings	(girls	and	boys)	were	discovered	equivalent	
in	regard	of	mean	scores	yielded	by	them	on	Learning	
Outcomes	(Achievement	of	English).	This	prompted	the	
acknowledgment	of	the	null	speculation	Ho.1	expressing	
that	students	who	are	boys	and	girls	have	no	noteworthy	
distinction	for	their	achievement	in	English.

Area:	 The	 result	 based	 on	 the	 analysis	 of	 the	 present	
study	revealed	that	the	two	groups	(suburban	and	rural	
students)	were	 found	equal	 so	 the	null	hypothesis	was	
accepted.

Family income:	The	outcome	in	light	of	the	investigation	
of	 the	 present	 examination	 uncovered	 that	 the	 three	
gatherings	 (high,	 medium	 and	 low	 income)	 were	 not	
discovered	 equivalent.	 It	 implies	 that	 the	 income	 of	
the	 family	 has	 huge	 influence	 on	 the	 achievement	 of	
the	 students.	 This	 prompted	 the	 dismissal	 of	 the	 null	
speculation.

Caste:	The	outcome	in	light	of	the	investigation	of	the	
present	examination	uncovered	that	 the	two	gatherings	
(general	 and	 held	 caste)	 were	 discovered	 unequal	 in	
regard	 of	 mean	 scores	 yielded	 by	 them	 on	 Learning	
Outcomes	(Achievement	in	English).	This	prompted	the	
dismissal	 of	 the	 null	 speculation.	 It	 is	 expressing	 that	
the	mean	 score	 of	 general	 caste	 students	 is	 very	more	
noteworthy	 than	 the	mean	score	of	held	caste	students	
for	the	achievement	of	English.

SUGGESTION FOR FURTHER STUDIES

The	 examiner	 is	 very	 mindful	 of	 the	 constraints	
under	 which	 display	 look	 into	 was	 directed	 and	 in	
this	 way	 acknowledges	 no	 broad	 speculations	 could	
be	made.	These	 discoveries[6]are	 just	 demonstrative	 of	
patterns.	 The	 present	 examination	 recognized	 a	 few	
different	ways	of	conceivable	investigation	and	number	
of	 critical	 discoveries	 has	 been	 accounted	 for	 in	 the	
present	 investigation.	For	 additionally	 think	about,	 the	
agent	is	recommending	a	few	zones–

Population:	For	 the	present	examination	the	examiner	
picked	 the	 ninth	 grade	 students	 as	 population	 of	 the	
investigation.	 The	 examination	 can	 be	 directed	 based	
on	 other	 level	 of	 students	 like	 lower	 essential,	 upper	
essential,	higher	auxiliary	and	so	forth	as	population	of	
the	investigation.

Sample size: The	present	investigation	was	delimitated	
to	 70	 students	 of	 ninth	 grade.	 It	 can	 be	 planned	 and	
recreated	on	more	extensive	sample.

Sample: Sample	of	the	present	investigation	was	bound	
to	the	students	of	ninth	grade	of	govt.	helped	schools.	Be	
that	as	it	may,	for	better	legitimacy	of	the	investigation	it	
can	be	directed	on	expansive	sample	and	sample	can	be	
taken	from	both	govt.	and	tuition	based	schools.
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Geographical area: The	 examination	 was	 kept	 in	 the	
area	 of	 Hirband	 square	 of	 Bankura	 locale,	W.B.	 So	 for	
additionally	 consider	 the	 replication	 of	 this	 exploration	
should	be	possible	in	different	states,	different	areas	of	W.B	
and	so	on.	And	it	is	likewise	relevant	to	the	urban	area.

Variable: The	 present	 examination	 depended	 on	 the	
variables	like	achievement,	gender,	income	of	the	family.	
Comparative	examinations	might	be	directed	by	including	
more	variables	like	intrigue	and	mentality	and	so	on.

Content: The	 investigation	 was	 delaminated	 to	 two	
units	of	English	subject	of	class	9.	It	can	be	led	by	taking	
more	units	of	the	said	subject.

Subject: The	 present	 investigation	 was	 kept	 to	 one	
subject	that	is	English	as	it	were.	Comparable	research	
endeavors	can	be	placed	in	on	different	subjects	likewise	
e.g.	 Material	 science,	 Chemistry,	 Mathematics,	 Social	
Sciences	Hindi	and	so	on.

Curriculum: The	 present	 examination	 was	 directed	
to	assess	the	achievement	of	the	students	by	taking	the	
recommended	 curriculum	 of	 WBBSE.	 Comparative	
investigation	 can	 be	 led	 by	 taking	 the	 curriculum	 of	
CBSE	or	ICSE.
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ABSTRACT

This	 study	 examines	 the	 data	 about	 the	 synthesis	 of	 polypyrrole/Cr2O3	 doped	 nanocomposites	 (NCs)	
as	a	protecting	color	in	organic	coatings.	Polypyrrole/Cr2O3	doped	NCs	were	set	up	by	in	situ	chemical	
oxidative	polymerization	of	pyrrole	monomer.	Here	dopant	Cr2O3	nanoparticles	(NPs)	were	orchestrated	
by	 arrangement	 ignition	 technique	 utilizing	Aloe-vera	 gel	 as	 fuel	with	 ammonium	per	 sulfate	 (APS)	 as	
oxidant.	Diverse	convergences	of	Cr2O3	(10-50	wt	%)	NPs	were	fused	into	the	polypyrrole.	The	combined	
nanocomposites	were	described	by	methods	for	powder	X-ray	diffraction	(PXRD)	and	Scanning	electron	
microscopy	(SEM).	The	measure	of	the	NPs	were	computed	by	Scherer	strategy,	and	observed	to	associate	
with	20	nm.	TEM	results	are	in	predictable	with	the	XRD	results.	The	morphology	of	the	got	composites	
demonstrates	the	permeable	and	agglomerated	particles	which	are	because	of	vast	measure	of	gas	advancement	
amid	NPs	synthesis	by	arrangement	burning	strategy	and	electrical	properties	were	considered.

Keywords: SEM, Cr2O3, Polypyrole (PPy), Nanocomposites, XRD.

INTRODUCTION

Directing	electroactive	polymers	(CEP)	still	remain	
a	subject	of	extraordinary	examination	of	many	research	
bunches	 around	 the	world.	Amid	 the	 previous	 decade,	
there	have	been	numerous	reports	concerning	productive	
examinations.	 Conductive	 polymers,	 for	 example,	
Polypyrrole	 (PPY),	 polypyrrole	 (PPy),	 and	 their	
composites	 are	 broadly	 utilizes	 as	 sensors [2],	 vitality	
stockpiling	materials,	because	of	the	effortless	synthesis	
and	flexibility	in	preparing	[3].	Leading	polymers	including	
polypyrrole	 (PPy),	 Polypyrrole	 (PPY),	 polyethylene	
di-oxythiophene	 (PEDOT),	 and	 polythiophene	 (PT)	
have	 both	 electrochemical	 twofold	 layer	 capacitance	
and	 pseudo-capacitance	 emerging	 from	 the	 quick	 and	
reversible	oxidation	and	decrease	forms	identified	with	
their	 p-conjugated	 polymer	 chains	 [1-3].	 Among	 these	
directing	polymers,	PPy	 is	 outstanding	 as	 a	 promising	
cathode	material	for	supercapacitors,	in	light	of	the	fact	
that	 it	 has	 different	 huge	 favorable	 circumstances,	 for	
example,	high	particular	capacitance,	great	conductivity,	
bio-compatibility	 and	 outstanding	 mechanical	
properties[4].	However,	like	 other	 electronically	
directing	 polymers,	 PPy	 experiences	 volumetric	
shrinkage	 amid	 release	 process	 which	 can	 prompt	

diminishing	in	cyclic	strength	[6-9].	Nanocomposites	are	
a	class	of	composites	 in	which	 the	strengthening	stage	
measurements	are	in	the	request	of	nanometers	[4].	Due	to	
their	nanometer	measure	qualities	nanocomposites	have	
unrivaled	properties	than	the	ordinary	,	miniaturized	scale	
composites	 due	 to	maximize	 the	 interfacial	 grip.	Such	
enhanced	properties	can	be	achieved	in	nanocomposites	
in	which	the	building	squares	are	scattered	in	a	polymer	
matrix.	Of	directing	polymers,	polypyrrole	(PPy)	is	for	
the	most	part	perceived	to	be	one	of	promising	leading	
polymers	 for	 business	 application	 because	 of	 its	 high	
electrical	 conductivity,	 great	 ecological	 steadiness	 and	
simplicity	of	synthesis	[4].To	enhance	the	cyclic	strength	
of	 the	 directing	 polymer,	 scientists	 have	 as	 of	 late	
combined	different	PPy-based	composites	with	various	
leveled	organized	materials	 to	 ruin	 the	volume	change	
of	the	leading	polymer	amid	the	charge–	release	forms 

[10-12].	As	 is	 known	 to	 all,	 progress	 metal	 oxides	 have	
been	 greatlydetailed	 as	 anode	 materials	 for	 pseudo-
capacitors	as	a	result	of	their	vast	capacitance	and	quick	
redox	kinetics	[3].	In	this	paper	we	report	the	synthesis	of	
Cr2O3	nanoparticles	utilizing	Aloe-vera	gel,	synthesis	of	
polypyrrole/Cr2O3	nanocomposites	and	their	structural,	
morphological	and	electrical	studies	in	detail.

DOI Number: 10.5958/0976-5506.2018.01541.3
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MATERIALS AND METHOD

Experimental

Synthesis of Polymer: The	 synthesis	 Polypyrrole	
(PPY)	 depended	 on	 mixing	 fluid	 arrangement	 of	
aniline	 hydrochloride	 and	 ammonium	 persulphate	 at	
room	 temperature,	 trailed	 by	 the	 detachment	 of	 PPY	
hydrochloride	 accelerate	 by	 filtration	 and	 drying.	
An	 equi-molar	 volume	 of	 aniline	 and	 hydrochloride	
corrosive	 was	 disintegrated	 in	 refined	 water	 in	 a	
volumetric	carafe	 to	get	100	ml	of	arrangement.	Thus,	
ammoniumpersulphate	(0.6M)	was	disintegrated	in	100	
ml	water.	The	 two	 arrangements	were	kept	 for	 1	 hour	
at	 room	 temperature	 and	 then	 mixed	 in	 a	 measuring	
glass,	 blended	with	 a	mechanical	 stirrer	 and	permitted	
to	 polymerizing.	 Following	 multi	 day,	 the	 PPY	
encourage	was	gathered	on	a	channel,	washed	with	0.3	
M	HCL	and	CH3)2CO	over	and	again.	The	Polypyrrole	
hydrochloride	powder	was	then	dried	in	air	in	vacuum	at	
60 oC	for	24	hour.

Bio-Mediated Synthesis of Cr2O3 Nanoparticles:	The	
chromiumoxide	nanoparticles	were	orchestrated	without	
anyone	 else	 ‘proliferating	 low	 temperature	 burning	
strategy’,	utilizing	chromium	nitrate	(Cr	(NO3)2.6H2O))	
as	forerunner	and	Aloe-Vera	gel	as	a	fuel.	Truth	be	told	
2.14	 g	 of	 chromiumnitrate	was	 taken	 in	 300	ml	 petri-
dish	and	10	ml	of	Aloe-Vera	gel	was	added	to	the	petri-
dish	and	kept	on	an	attractive	stirrer	 for	~10	min.	The	
uniform	mixture	 of	 both	 oxidizer	 and	 additionally	 the	
fuel	 was	 then	 brought	 into	 the	 pre-warmed	 suppress	
heater	kept	at	450	0C.	The	mixture	overflows	with	foam	
yielding	 at	 last	 a	 dark	 powder	 of	 NiO	 nanoparticles.	

The	normal	molecule	size	of	the	NiO	was	computed	by	
Debye-Scherrer	and	it	was	observed	to	be	~15	nm	[12-16].

Fig. 1: Flow Chart for Preparation of Cr2O3 NPs

Synthesis of Polypyrrole/Cr2O3 nanocompositess: 

Synthesis of Polypyrrole:	 Copper	 oxide	 composites	
were	 completed	 by	 in-situ	 polymerization	 strategy.	
Aniline	 (0.3	M)	was	mixed	 in	 0.3	M	HCl	 and	mixed	
for	 15	 min	 to	 frame	 aniline	 hydrochloride.	 Copper	
oxide	powder	were	included	the	mass	part	to	the	above	
arrangement	with	energetic	mixing	 to	keep	 the	copper	
oxide	homogeneously	suspended	in	the	arrangement.	To	
this	arrangement,	0.6	M	of	ammonium	for	every	sulfate,	
which	goes	about	as	an	oxidizer	was	gradually	included	
drop-wise	 with	 nonstop	 blending	 at	 ice	 temperature	
for	 4	 hours	 to	 totally	 polymerize.	 The	 accelerate	 was	
separated,	washed	with	deionized	water	and	CH3)2CO,	
and	at	long	last	dried	in	a	stove	for	24	h	to	accomplish	a	
steady	mass.	The	Polypyrrole	-	copper	oxide	composites	
were	 along	 these	 lines	 got	 containing	 different	weight	
level	of	chromium	oxide	(i.e.10,	20,	30,	40,	and	half	)

RESULTS AND DISCUSSIONS

XRD Analysis

Fig. 2: XRD Pattern of (a) PPy (b)PPy/ Cr2O3, (50 wt %).
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X-Ray	Diffraction	studies	were	performed	utilizing	
Shimadzu-7000	diffractometer	with	Cu	as	the	objective	
(1.54	Å)	and	chromiumas	the	channel.	Fig.2	demonstrates	
X-ray	diffraction	example	of	Polypyrrole.	An	expansive	
pinnacle	focused	at	2θ	=	25.530	might	be	allocated	to	the	
dispersing	from	the	Pyrrole	chains	at	interplanar	dividing	
which	plainly	infers	the	shapeless	idea	of	Polypyrrole	and	
it	compares	to	diffraction	planes	(200)	of	unadulterated	
Polypyrrole	 and	 PPy/Cr2O3	 nanocomposites.	 It	 was	
plainly	seen	from	the	PXRD	diagram	that	unadulterated	
PPy	was	 in	undefined	nature	and	as	 the	Cr2O3	fixation	
increments	 from	 30wt	 %	 the	 shapeless	 nature	 mostly	
vanish	 and	 crystallinity	 in	 the	 NCswere	 watched.	 It	
was	 apparent	 that	 the	Cr2O3	nanoparticles	were	 totally	
interlocked	between	the	polypyrrole	chains.	There	were	
no	 extra	 polluting	 influence	 crests	 were	 seen	 in	 XRD	
range.	The	normal	 crystallite	 size	 (D)	was	planned	by	
utilizing	Scherrer’s	formula[5],

D	=	
0 89.

cos

l
b q

	 …(1)

Where	 D,	 the	 average	 crystallite	 size,	 l;	 the	
wavelength	of	the	X-rays	(0.15405	nm).	The	deliberate	
average	crystalline	size	(D)	of	PPy/Cr2O3	30	wt	%	NCs	
were	establish	to	be	28-36	nm.

Morphology studies

Fig. 3: SEM Images Of a) Cr2O3 b)Ppy c) & d) 
10wt% &50wt% of Ppy/Cr2O3 NCs

The	Fig.3	demonstrates	surface	morphology	of	the	
composites	were	 considered	by	methods	 for	SEM	and	
the	 results	 indicated	 agglomeration	 of	 particles.	 From	
micrographs	of	TEM,	particles	size	was	around	25nm.	
Since	it	is	exposed	that	the	nanocomposite	is	accomppyed	
by	much	micrometric	and	nanometric	irregularity[12-14].

Fig. 4: TEM Images of Polypyrrole/Cr2O3 50wt% NCs

Fig	(a)	and	(b	)Shows	TEM	picture	of	Polypyrrole/
Cr2O3	 50wt%	 NCs	 (50	 wt	 %)	 nanocomposites.	 TEM	
picture	with	interplanar	separating	d	esteem	equivalent	to	
0.28	nm.	These	results	are	in	predictable	with	the	PXRD.

DC Conductivity Studies:	The	dc	conductivity	of	 the	
nano-composites	were	considered	by	utilizing	Keithley	
6514	electrometer.	The	plot	of	 surface	dc	conductivity	
of	 PPy	 and	 its	 composites	 with	 temperature	 are	
appeared	in	Fig.	The	conductively	is	found	to	increment	
with	 increment	 in	 temperature.	 This	 expansion	 in	
conductivity	with	temperature	is	the	normal	for	“warm	
enacted	conduct”.	The	expansion	in	conductivity	could	
be	 because	 of	 increment	 of	 effectiveness	 of	 charge	
exchange	 between	 the	 polymer	 chains	 and	 the	 dopant	
with	 upgrade	 in	 temperature.	 The	 warm	 restoring	
influences	of	the	arrangement	of	polymer	chain,	which	
prompts	the	expansion	of	conjugation	length	perhaps	at	
the	same	time	achieves	increment	in	the	conductivity	of	
the	composites.

Fig. 5: DC Conductivity Study of Ppy/Cr2O3 NC
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CONCLUSIONS

Pure	 and	 PPy/Cr2O3	 NCs	 were	 effectively	
arranged	 by	 in-situ	 polymerization	 technique.	 The	
nanocomposites	 demonstrated	 high	 crystalline	 nature	
with	 no	 contamination	 tops.	 The	 surface	 morphology	
of	the	composites	were	examined	by	methods	for	SEM	
and	 the	 results	 indicated	 agglomeration	 of	 particles.	
From	micrographs	 of	TEM,	 particles	 size	was	 around	
25	 nm	 which	 was	 in	 great	 concurrence	 with	 that	 of	
the	molecule	 size	figured	 from	Scherer	 condition.	The	
expansion	in	conductivity	could	be	because	of	increment	
of	productivity	of	charge	exchange	between	the	polymer	
chains	and	the	dopant	with	improvement	in	temperature.	
Every	 one	 of	 these	 results	 together	 uncover	 that	 the	
synthesized	composites	can	be	utilized	as	a	part	of	 the	
field	of	optical	applications.
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ABSTRACT

Ideal	 from	 the	 eighteenth	 century	 huge	measure	 of	 research	 is	 going	 in	 the	 field	 of	 fluid	 flow	 and	 its	
application	to	regular	problems.	From	the	invention	of	the	computer	and	development	in	the	field	of	fluid	
mechanics,	its	governing	equations	and	approach	of	numerical	techniques,	CFD	has	begun	and	has	advanced	
to	a	great	degree.	The	plan	and	the	development	procedure	of	any	item	finished	the	years	has	turned	out	to	
be	moderately	more	simple	and	less	tedious	to	the	customary	strategies,	so	here	the	fundamental	intention	of	
this	paper	is	to	give	a	history,	have	the	significance	and	feasibility	study	of	computational	Fluid	Dynamics	
(CFD)	as	a	computational	apparatus	for	different	analysis	of	engineering	related	application	based	problems.	
It	manages	the	present	situation,	generally	extent	of	CFD,	its	pertinence	for	engineering	problems,	test	for	
its	validation	of	the	obtained	results	and	its	focal	points	over	the	test	strategies.

CFD	as	an	instrument	can	be	connected	for	problems	identified	with	turbo-machinery,	building	performance	
for	various	weather	conditions,	storm	analysis,	warm	exchangers,	completely	created	turbulent	flow	in	pipes,	
analysis	of	fluid	flow	and	airfoil	of	an	airplane,	cooling	of	electronic	chips	in	the	processor	using	constrained	
convection	and	so	on.

Keywords: simulation, CFD, analysis, turbulence models, validation.

INTRODUCTION

Presently	a	days	noteworthy	consideration	is	given	
on	improving	the	effectiveness	and	minimizing	the	fuel	
utilization	of	engines	because	of	the	worldwide	exertion	
of	 reducing	 Carbon-dioxide	 discharges.	 Coming	 to	
Refrigeration	 frameworks	 it	 is	 COP	 (Coefficient	 of	
Performance)	that	issues	the	most,	significant	endeavors	
have	 been	made	 by	 researchers	 all	 through	 the	 world	
in	 making	 these	 frameworks	 more	 solid,	 more	 eco-
accommodating,	optimizing	 to	get	most	 elevated	yield	
for	 a	 given	 input.	 Coming	 to	 analysis	 of	 fluid	 flow	
through	 pipes,	 it	 is	 the	 decrease	 in	 the	 inlet	 pumping	
vitality	 that	 is	 most	 essential	 for	 such	 frameworks	 to	
work	effectively.

In	 17-eighteenth	 century	 researchers	 all	 through	
depended	mainly	on	exploratory	validation	of	a	 theory	
rather	than	simply	the	mathematics.	With	the	appearance	
of	 computers,	 educated	 information	 about	 fields	 in	
which	 research	 occurred	 and	with	 development	 of	 the	
mathematics	 for	 the	 theory,	 another	 field	 which	 was	
the	unification	of	mathematical	models	 and	computers	
to	 obtain	 answers	 for	 a	 certain	 sort	 of	 an	 issue.	 This	

field	has	developed	hugely	 since	 then.	A	great	 deal	 of	
innovation	in	fields	identified	with	this	occurred	in	the	
nineteenth	century,	which	offered	ascend	to	assortment	
of	subjects,	various	application	fields	and	parcel	of	ways	
to	approach	a	given	 issue.	With	 the	 revelation	of	fluid	
mechanics	governing	flow	equations,	numerical	methods	
to	 unravel	 differential	 equations	 in	 mathematics,	 this	
field	took	off.	There	are	diverse	apparatuses	to	examine	
distinctive	sort	of	problems,	starting	with	Finite	Element	
Method	 (FEM)	 for	 auxiliary	 based	 problems,	 Finite	
Volume	Method	 (FVM)	 for	 fluid	 mechanics,	 thermal,	
heat	transfer	problems.[12] 

Despite	the	fact	 that,	 these	computational	methods	
(simulation)	 are	 destructive	 in	 the	 industry	 for	
configuration	reason,	research	and	development	(R	and	
D),	 their	 validation	 may	 at	 present	 be	 under	 inquiry.	
Importance	of	results	rely	on	the	field	of	use	analyzing	
its	 qualities,	 confinements	 and	 trying	 to	 improve	 the	
blunders	in	development	of	the	model	under	study.

This	 paper	 investigates	 different	 angles	 to	 be	
thought	about:	 the	field	of	use,	 the	plan,	RandD	study,	
particular	 parameters	 of	 interest	 in	 the	 work	 under	
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study.	 It	 additionally	 investigates	 the	 feasibility	of	use	
of	CFD	principles	(methods)	to	the	given	research	issue,	
its	significance,	its	results	and	their	validation	with	the	
customary	or	neo-conventional	methods	of	obtaining	the	
consequences	of	the	study.	The	extent	of	use	of	CFD	is	
humongous,	ideal	from	fluid	flow	to	bio-mechanics	using	
the	relative	principles,	anyway	this	paper	depends	on	an	
audit	and	dialog	of	mainly	the	use	of	CFD	principles	to	
center	mechanical	engineering	problems.[12]

APPLICATIONS OF CFD

Since	 the	 appearance	 of	 computational	 fields	 and	
capacity	 of	 solving	 differential	 equations	 numerically,	
the	 fields	 in	 which	 CFD	 is	 connected	 has	 increased.	
This	paper	mainly	 takes	 a	gander	 at	 applications	 from	
more	extensive	domains	like	car,	aviation	segments	with	
fixation	 in	 IC	 Engines,	 Turbochargers,	 Heat	 transfer	
problems	 ,	 air	 foils	 and	 couple	 of	 utilizations	 in	 non-
customary	fields.

CASE STUDIES

	 1.	An-Shik	Yang	 et.al.[1]	 employed	 CFD	 as	 a	 tool	
in	 Urban	 and	 community	 planning	 to	 simulate,	
obtain	 flow	 parameters	 and	 characteristics	
around	 different	 buildings	 to	 obtain	 ventilation.	
Simulation	 domain	 (3kmx2kmx0.6km)	 was	
taken.	A	 standard	 k-	 ε	 two	 equation	 turbulence	
model	was	used.

	 2.	D.Bhandari	et.al.[2] carried	out	work	in	analyzing	
fluids(air	and	water)	passing	through	a	closed	pipe	
(internal	 flow)	 using	CFD	 software.	The	 results	
obtained	were	for	fully	developed	turbulent	flow.	
GAMBIT	 was	 used	 for	 geometry	 modeling,	
Fluent	for	simulation.	The	pipe	was	made	of	steel	
for	 simulation	 with	 (length	 x	 diameter)of	 8m	 x	
0.2m.	 Inlet	 velocities	 of	 (water,	 air)	 are	 0.05,1	
m/s.	A	standard	k-	ε	model	was	used.

	 3.	S.Kandwal	 et.al.[3]	 carried	 out	 research	 work	 for	
NACA	 4412	 airfoil,	 compared	 simulation	 results	
with	 work	 conducted	 by	 Abbott	 et.al.	 GAMBIT	
and	 Fluent	 was	 used	 for	 geometry	 modeling	 and	
simulation.	 Unstructured	 mesh	 was	 used.	 Inlet	
temperature	and	mach	number	of	288.17K	and	0.15.

	 4.	Rajesh	 Bisane	 et.al.[4]	 carried	 simulation	 work	
for	 4-	 stroke	 C.I	 Engine	 and	 analyzed	 the	
exhaust	 gas	 system.	 Diameter	 of	 diffuser	 inlet	

and	 engine	 outlet=0.0254m,	 0.15m.	 A	 standard	
k-	 ε	 model	 was	 implemented,	 with	 GAMBIT	
for	 geometry	 creation.	 Inlet	 mass	 flow	 for	
conventional,	 turbocharged,	 supercharged	 was	
0.00749,0.0115,0.014	 kg/s	 at	 562K,686K,637K	
respectively.	 Outlet	 opening	 pressure=	
1.325,2.89,2.94	 bar	 at	 353K,669K,573K	
respectively.

	 5.	Rajesh	Khatri	et.al.[5]	conducted	work	on	analysis	
of	laminar	flow	over	a	flat	plate.	A	flat	plate	400mm	
long	was	maintained	at	a	constant	temperature	of	
333K.	The	 fluid	 was	 passed	 over	 the	 plate	 at	 a	
velocity	of	2m/s	at	300K.

	 6.	Pulkit	Agarwal	et.al.[6]	 carried	out	work	 for	heat	
Transfer	 from	 Fins	 of	 an	 air	 cooled	motorcycle	
engine	 under	 varying	 climates.	 Fluent	was	 used	
for	 simulation.	 Speed	 range	 was	 40-72	 kmph.	
The	engine	was	modelled	as	aluminium	cylinder	
with	fins	on	outer	surface	and	a	stroke	volume	of	
150	to	187	cm3	.	Model	creation	was	done	using	
GAMBIT.	A	fine	mesh	was	created	near	the	fins.	A	
face	mesh	was	done	by	quad	element.	The	volume	
was	 meshed	 by	 hex	 element.	 A	 fixed	 pressure	
of	 101.325kPa	 was	 set	 as	 BC.	 Top	 and	 bottom	
surfaces	were	specified	as	adiabatic	walls	and	the	
flow	was	keptfrom	left	to	right.	Temperature	was	
specified	 at	 the	 inner	 surface.	 Metallic	 fin	 was	
meshed	and	specified	as	solid	region.

	 7.	Mukesh	 Didwania	 et.al.[7]	 carried	 out	 work	 on	
analysis	 of	 heat	 transfer	 through	 two	 different	
shaped	 fins.	 Air	 was	 facilitated	 by	 the	 blower	
at	 a	 certain	 suitable	velocity	based	on	Reynolds	
number.	SOLID	WORKS	was	used	to	create	the	
geometry	 model.	 It	 had	 three	 parts	 Solid	 Base,	
Solid	Fin	Surface	and	rectangular	duct.	All	were	
created	independently	and	assembled.	Mesh	was	
generated	by	ANSYS	and	it	included	Tetrahedral,	
Wedges,	 Pyramids,	 Hexahedral	 and	 Polyhedral	
mesh.	 The	 bottom	 wall	 was	 kept	 at	 a	 constant	
temperature	 of	 430	 K.	 No	 slip	 condition	 was	
applied	leading	to	a	zero	velocity.	The	side	walls	
were	 adiabatic.	 The	 inlet	 air	 temperature	 was	
280	 K.	 Simulation	 was	 done	 with	 FLUENT.	A	
standard	k-	ε	model	was	employed.

	 8.	Arularasan	R	et.al.[8] conducted	work	on	analysis	
of	 a	 heat	 sink	 for	 cooling	 of	 electronic	 devices	
to	select	an	optimal	heat	 sink	design,	 studies	on	
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the	fluid	flow	and	heat	transfer	characteristics	of	
a	 parallel	 plate	 heat	 sink	was	 done.	 Fluent	 was	
used	 for	 simulation.	 Parameters	 involved	 were	
fin	height,	fin	thickness,	base	height	and	fin	pitch	
which	 ranged	 from	 16-48mm,	 0.8-1.6mm,	 4-	
12mm,	1.5-4mm	respectively.	A	condition	of	heat	
input	at	100W	was	assumed	at	the	heat	sink	base.

	 9.	Vinod	 M.	 Angadi	 et.al.[9]	 conducted	 work	 on	
analysis	 of	 heat	 transfer	 enhancement	 of	 car	
radiator	using	nano-	fluid	as	a	coolant.	The	analysis	
was	done	using	STAR	CCM+.	Aluminium	oxide	
was	 used	 as	 an	 additive.	 Flow	 rate	 changed	
from	 2-6	 litre/	 min	 .	 Nano	 particle	 volumetric	
concentration	varied	from	1%	to	6%	of	base	fluid.	
Fin	 geometry	 was	 modelled	 on	 STAR	 CCM+	
with	Tube	length,	space	between	tubes,	thickness,	
length	as	31,1.5,0.3,2	cm.	Number	of	fins	used	=34.	

Fin	material	used	:	aluminium.	Temperature	was	
taken	in	the	range	of	1000K-5000K.	A	313K	was	
the	static	temperature	taken	as	initial	conditions.	
Inlet	 temperature=50	 degrees	 ,	 convective	 heat	
transfer	coefficient=50	W/m2K.

	 10.	Ravi	 shankar	 P	 R	 et.al.[10]	 did	 take	 a	 shot	 at	
supercritical	 aerofoil	 at	 various	 approach	with	 a	
basic	 aerofoil.	 NACA	 SC(02)	 0714	 and	 NACA	
4412	 aerofoil	 profiles	 were	 utilized	 for	 flow	
analysis.	 GAMBIT	 for	 geometry	 creation	 and	
FLUENT	for	simulation.	The	analysis	was	done	at	
a	Mach	number	of	0.6.	A	standard	k-ε	demonstrate	
was	utilized.	Limit	conditions	were	defined	with	
properties	 of	 fluid	 being	 thickness,	 consistency,	
thermal	conductivity	and	particular	heat	of	air	as	
1.185	kg/m3	,	0.0000183	kg/ms	 ,	0.0261	W/mK	
,1.004	kJ/kgK	individually.	Weight	of	101325	Pa	
and	a	speed	of	250	m/s	was	set.

RESULTS, DISCUSSION AND REMARKS

 1. An-ShikYanget.al.resultswere:	 Its	howed	that	due	to	presence	of	 two	high	rise	building	and	a	low	height	
building	 in	between,	 the	wind	velocity	was	 at	 1m/s.	A	betterventilationat1.5-2m/swasobtainedeliminatinga	
high	risebuilding.

  Remarks:	Can	be	implemented	with	k-ω	or	SST	models	to	obtain	further	accuracy	and	perform	a	comparative	study.

 2. D.Bhandari et.al.results: 

Table 1: Result
Result Simulation Experiment al % error w.r.texp.

Centerline	Velocity	(Air,	Water) 1.19,0.061(m/s) 1.22,0.0612	2	(m/s) 2.45	 %;	0.359	%
Skin	friction	coefficient	(air,	water) 0.01,	0.009 0.00795,0.01 -25.4%	;	10%

  Remarks:	A	k-ω	model	is	better	for	fully	developed	turbulent,	it	can	implemented	to	obtain	more	fine	results.	
CFX	is	less	time	consuming	and	utilize	less	space	for	same	meshing.	Type	of	meshing	is	not	specified,	that	will	
decide	what	package	to	be	used	for	better	results	and	convergence.

 3. S. Kandwal et.al.results: 

Table 2: Result
Result Simulation Experimental % error w.r.t exp.

Coefficient	of	lift	and	drag 0.654,	0.001 0.649,	0.007 -0.77%	;	85.1%

  Remarks:	SST	model	works	better	for	airfoils.	Also	research	could	be	conducted	by	simulating	using	CFX	
package	for	unstructured	mesh	type	as	it	works	better.

 4. Rajesh Khatri et.al. results:

Table 3: Result
Result Analytical Simulation % error w.r.t exp.

Heat	transfer	coefficient	(W/m2	K) 8.77 9.28 5.49	%
Heat	Flux	(W/m2) 115.76 121.81 4.96	%
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	 	It	 was	 watched	 that	 limit	 layer	 thickness	 was	
greatest	 for	 Reynolds	 number	 10,000	 and	
minimum	 for	 Reynolds	 number	 50,000	 It	 was	
watched	 that	 the	 variety	 of	 nusselt	 number	was	
linear	 till	 the	 Reynolds	 number	 increased	 to	
5876.	 The	 CFD	 comes	 about	 demonstrated	 a	
5.5%	 blunder	 with	 the	 scientific	 arrangements,	
indicating	dependability	of	the	CFD	code.

  Remarks:	 The	 type	 of	 turbulence	 model	 used	
is	 not	 defined.	 SST	model	works	 good	 for	 such	
problems.

 5. PulkitAgarwalet.al.results:	 It	was	watched	that	
with	 increase	 in	 temperature	on	 the	fin	surface	 ,	
increasing	air	temperature	which	occurred	in	view	
of	lessening	in	heat	transfer	due	to	less	temperature	
slant.	It	was	in	like	manner	saw	that	the	heat	lost	
at	same	vehicle	speed	increased	with	diminish	in	
natural	 temperature.	With	 enduring	 temperature,	
heat	transfer	increased	with	speed.

  Remarks:	Type	of	turbulence	exhibit	isn’t	clearly	
defined.	A	 standard	k-ε	 turbulence	 show	 is	used	
for	building	simulation,	yet	its	seen	that	k-ε	SST	
show	makes	better	results.

 6. Mukesh Didwania et.al.results:

Table 4:L Result

Result Rectangular fin Circular fin
Heat	transfer	rate	

(W) -406.93 -397.85

Pressure	loss	(Pa) 0.091872931 0.091870584
Increase	in	

temperature	(K) 10.1492 10.15789

	 	It	was	 concluded	 that	Circular	fin	was	optimum	
fin	for	maximum	heat	transfer.

 7. Arularasan R et.al.results:	 By	 keeping	 a	
minimum	measure	of	fins,	a	greatest	conceivable	
fin	pitch	 could	be	maintained	with	 the	goal	 that	
the	 weight	 drop	 would	 be	 minimum	 and	 wind	
current	 would	 be	most	 extreme.	 In	 view	 of	 the	
manufacturability	and	flow	speed	or	flow	sidestep	
constrains,	 diminish	 in	 fin	 thickness	 was	 not	
practical.	It	was	discovered	that	for	a	low	thermal	
obstruction	and	low	weight	drop	in	the	chose	heat	
sink	 demonstrate,	 the	 geometric	 parameters	 like	
the	fin	tallness,	fin	thickness,	base	stature	and	fin	

pitch	were	observed	to	be	ideal	at	48	mm,	1.6	mm,	
8	mm	and	4mm	separately.

  Remarks:	Type	 of	 turbulence	 demonstrate	 isn’t	
obviously	 defined.	 A	 standard	 k-ε	 turbulence	
show	is	utilized	for	building	simulation,	however	
its	 seen	 that	 k-ε	 SST	 demonstrate	 creates	 better	
outcomes.	Additionally	an	all	the	more	fine	work	
must	be	utilized	for	precise	outcomes.

 8. Vinod M. Angadi et.al.results:	 It	was	watched	
that	 with	 increase	 in	 the	 fluid	 flow	 rate	 and	 by	
keeping	 the	 base	 fluid	 steady	 without	 adding	
any	 nano-particles,	 the	 heat	 transfer	 coefficient	
esteems	continued	increasing.	Additionally	when	
nano	fluids	in	certain	portions	were	added	to	the	
base	fluid	 and	 the	flow	 rates	were	 kept	 steady	 ,	
heat	 transfer	coefficient	 increased.	With	 increase	
in	the	estimation	of	temperature	the	heat	transfer	
coefficient	 esteem	 increased.	 It	was	 proposed	 to	
keep	 a	 higher	 extent	 of	 fluid	 flow	 rate	 clubbed	
with	 a	 higher	 volumetric	 level	 of	 nano-particles	
added	 substances,	 which	 would	 guarantee	 an	
improved	heat	transfer.

 9. RavishankarPRet.al.results:	 Results	 in	 the	
middle	 of	 approach	 from	 0-15	 degrees	 the	
drag	 weight	 for	 supercritical	 aerofoil	 was	 less	
contrasted	 with	 straightforward	 aerofoil	 ,	 at	 15	
degrees	 drag	 weight	 for	 supercritical	 aerofoil	
was	 slightest	 and	 at	 30	 degrees	 the	 drag	weight	
for	supercritical	aerofoil	was	more	than	the	basic	
aerofoil.	The	speed	diminish	 in	 the	flow	field	 in	
supercritical	 aerofoil	 was	 less	 when	 contrasted	
with	basic	aerofoil.	

  Remarks:	k-ε	SST	display	creates	better	results.	
As	 it	 deals	 with	 free	 stream	 and	 close	 divider	
conditions.

From	 the	 contextual	 investigations	 and	 writing	
overview,	 it	 was	 watched	 that	 Computational	 Fluid	
Dynamics	gives	 the	 comfort	 of	 being	 ready	 to	 turn	off	 ,	
turn	 on	 particular	 terms	 of	 governing	 equations,	 direct	
the	analysis	for	various	conditions,	obtain	results,	begin	a	
similar	study,	propose	the	best	method	feasible	and	so	forth.	
This	 allows	 the	 testing	 of	 theoretical	models,	 suggesting	
new	ways	 for	 theoretical	 investigations,	 likewise	gives	 a	
stage	to	test	theories	which	would	never	potentially	have	
been	practical	through	experimentation.	Along	these	lines,	
CFD	gives	a	couple	of	significant	favorable	circumstances	
when	contrasted	and	test	fluid	dynamics:
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Lead	 time	 in	 plan	 and	 development	 is	 diminished	
fundamentally	 alongside	 a	 noteworthy	 savings	 in	
allotment	 of	 supplies	 for	 experimentation.	 It	 can	
mimic	 flow	 conditions	 which	 are	 un-paralleled	 ,	 not	
reproducible	in	trial	demonstrate	test.	It	can	recondition	
the	 parameters	 and	 get	 distinctive	 yields	 and	 approve.	
CFD	 gives	 all	 the	 more	 closer,	 definite	 and	 complete	
information	which	can	suit	part	of	parameters	and	make	
it	 as	 near	 genuine	 circumstance	 as	 would	 be	 prudent.	
The	most	prominent	component	of	it	is	its	savvy	include	
contrasted	 with	 trial	 fluid	 dynamics	 or	 wind	 burrow	
testing	 and	 in	 a	way	 specifically	 addresses	worldwide	
vitality	utilization	by	consuming	 less	power	and	being	
profoundly	proficient.

CONCLUSION

The	 whole	 paper	 displayed	 Computational	 Fluid	
Dynamics	 as	 an	 apparatus	 for	 various	 research	 cases	
and	 constant	 problem	 solving.	The	 scope	 of	 problems	
experienced	or	handled	is	from	wind	stream	simulation	
around	 buildings	 for	 planning	 urban	 areas	 to	 engine	
related	or	heat	transfer	problems.	In	the	wake	of	studying	
the	 cases	 and	 reviewing	 writing,	 appropriate	 remarks	
were	 made.	 As	 it	 is	 observed,	 it	 can	 be	 presumed	
that	 the	wide	 assortment	 of	 use	 of	 CFD	 is	 admirable,	
the	 on-going	 and	 already	 done	 research	 compliment	
each	 other	 through	validation	 and	 from	 the	 contextual	
investigations	it	is	seen	that	validation	is	attractive	and	
is	 in	 close	 concurrence	 with	 the	 exploratory	 results.	
Consequently	CFD	as	an	instrument	for	simulation	can	
be	viewed	as	dependable	for	research	works,	or	specific	
problem	solving.
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ABSTRACT

This	 paper	 compactly	 shows	 challenges	 encountered	 when	 demonstrating	 systems	 mathematically.	
Mathematical	displaying	altogether	 involves	math	symbols,	numbers	and	 relations	shaping	an	utilitarian	
condition.	These	mathematical	equations	can	speak	to	any	arrangement	of	interests,	additionally	gives	ease	
PC	 reenactments.	Mathematical	models	 are	widely	 used	 in	 various	fields	 i.e.	 engineering,	 by	 scientists,	
and	analysts	to	give	an	unmistakable	understanding	of	the	issue.	Demonstrating	contributed	a	considerable	
measure	since	reversal	of	the	idea.	Straightforward	and	complex	structures	raised	because	of	demonstrating.	
In	that	sense	displaying	is	a	vital	piece	of	engineering.	It	can	be	alluded	to	as	the	essential	building	square	
of	each	framework.	An	intricate	model	anyway	isn’t	a	perfect	arrangement.	Engineers	must	be	mindful	not	
to	dispose	of	all	data	as	this	may	render	the	planned	model	pointless	–	as	nitty	gritty	in	this	paper	the	model	
ought	to	be	straightforward	with	all	fundamental	and	important	information.	Fundamentally	the	motivation	
behind	this	paper	is	to	demonstrate	the	significance	and	obviously	clarify	in	detail	challenges	encountered	
when	displaying

Keywords: Replica, Modelling, Algorithm, Taxonomy, Challenges and Uncertainty

INTRODUCTION

Throughout	 the	 years	 Mathematical	 models	 were	
utilized	and	still	in	ongoing	history	have	gotten	a	huge	
conceptualisation	in	engineering.	Mathematical	models	
can	 be	 characterized	 as	 –	 just	 communicating	 a	 true	
framework	as	far	as	math	symbols,	numbers	and	relations	
shaping	a	useful	mathematical	condition.	The	equations	
speaking	 to	 a	 framework	 come	 in	 various	 structures	
–	 arithmetical,	 partial	 quadratics	 and	 straight	 or	 non-
direct	 systems	 depending	much	 on	 the	wonders	 being	
displayed.	Certifiable	framework	includes	extraordinary,	
disconnected	 wonders	 subsequently	 various	 portrayal	
or	 plan	 of	 every	 marvel.	 Fundamentally	 the	 inferred	
condition	 for	 a	 specific	 marvel	 holds	 less	 however	
significant	 data	 and	 framework	 flow	 should	 have	
been	 recognized	 hereafter	 managed.	 In	 engineering,	
straightforwardness,	 succinctness	 and	 understanding	
are	 critical	 developments	 for	 each	 undertaking	 in	
engineering.	Engineers	pride	themselves	on	these	points	
of	reference.	An	excessive	amount	of	definite	data	on	a	
model	forces	troubles	when	creating	algorithms	and	may	
from	this	time	forward	bring	challenges	amid	framework	
recreation:	 where	 reproduction	 is	 the	 specialty	 of	
imitating	a	true	procedure.

MODELLING

Mathematical	displaying	 in	basically	 terms	can	be	
depicted	as	 the	building	square	of	 science,	computing,	
examining	 and	 engineering.	 In	 control	 engineering,	
modelling:”mathematical	 portrayal	 of	 a	 physical	
wonder,	 framework	 or	 gadget,	 mathematical	 models	
takes	 numerous	 structures,	 for	 example,	 dynamic	
framework	 models,	 factual	 models,	 diversion	 models,	
differential	equation...etc.”simulation:”a	PC	program,	or	
bundle,	that	endeavors	to	reenact	or	mimic	a	conceptual	
model	 of	 a	 specific	 framework	 or	 gadget.”	These	 two	
fundamental	 ideas	 are	 correlative	 segments	 –	 exist	
together.	Simulation	frames	a	necessary	with	theoretical	
mathematical	models.	The	sole	reason	for	simulation	is	
to	 set	 up	 some	 benchmarking,	 new	 experiences	 to	 an	
issue,	 foresee	 conduct	 for	 systems.	 The	 fundamental	
measure	 is	 to	 build	 up	 a	 model,	 compose	 algorithm	
and	 at	 long	 last	 mimic	 the	 theoretical	 model	 for	
advance	 understanding.	 Simulation	 of	 the	 model	 has	
an	 additional	 preferred	 standpoint	 since	 this	 method	
can	 be	 executed	 the	 same	 number	 of	 times	 until	 a	
successful	and	adequate	model	is	attained[1-3].	In	control	
engineering	simulations	are	executed	utilizing	projects,	
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for	 example,	MATLAB,	SCILAB,	C,	C++,	Linux	 and	
so	 forth.	 These	 projects	 have	 their	 own	 benefits	 of	
understanding	 and	 performance[4-6].	 The	 basic/simple	
of	 displaying	 are	 essential	 in	 this	 way	 challenges	
should	be	routed	to	enhance	demonstrate	adequacy	and	
approval	 on	 simulations.Simulations	 console	 nature	 of	
a	model	subsequently	validation.Quality	of	attainability	
in	 science,	 computing	 and	 engineering	 is	 accordingly	
of	 demonstrating.	 Take	 for	 example,	 building	 bridges	
to	high	 rises	and	autos	 to	PCs,	demonstrating	must	be	
done	 to	 assess	 and	 understand	 the	 characteristics	 that	
may	 affect	 the	 framework	 introduction.	 Models	 are	
utilized	as	learning	progressions,	modest	to	outline	and	
execute	than	genuine	partners	and	safeguard	replicas	or	
models	(fakers).	Consequently,	models	and	their	one	of	
a	 kind	 usage	 are	 articulations	 of	 entomb	 –	 subjective	
understandings	[7].

Importance’s of Mathematical Modeling:

	 1.	Can	speak	to	the	performance	of	a	framework	or	
process	(framework	usefulness)

	 2.	Useful	computerized	information	or	pictures	can	
be	made	from	mathematical	models

	 3.	Can	speak	to	genuine	marvels	involving	one	of	a	
kind	practices:

	 a.	Physical	framework	e.g.	engines
	 b.	Financial	framework
	 c.	Social	framework	and	so	on.

	 4.	Predicting	 likelihood	 of	 results	 (i.e.	 future	
expectations)	 –	 since	 foreseeing	 likelihood	 of	
results	 of	 a	 genuine	 framework	 is	 monotonous	
and	 appropriate	 unrealistic	 which	 has	 prompted	
the	utilization	of	models.	Models	have	a	stipend	
of	adaptability	and	simulations	are	completed	as	
regularly	as	an	architect	needs.

	 5.	Economically	demonstrating	is	savvy	as	opposed	
to	 genuine	 experimentation	 and	 displaying	 goes	
for	 delivering	 a	 satisfactorily	 precise	 model	 at	
insignificant	cost	with	some	adaptability.

	 6.	Modelling	 in	 Engineering	 empowers	 the	
assessment	of	expected	change.

	 7.	Models	 are	 basic	 for	 choice	 investigation	 and	
basic	leadership.

ALGORITHM

Fundamentally	 algorithm	 implies	 uncertain	 strides	
to	taking	care	of	a	specific	issue,	given	as	set	of	directions	

or	mathematical	 formulae’s.	Albeit,	every	 issue	can	be	
exceptional,	 algorithm	 does	 not	 mean	 an	 unequivocal	
response	 to	 the	 issue	 but	 rather	 a	 rule	 prompting	 an	
answer.	As	a	noteworthy	truth,	algorithms	are	inalienable	
in	 engineering	 and	 computing	 helping	 in	 neutralizing	
distinctive	 marvel	 i.e.	 framework	 contact,	 info	 and	
yield	voltages,	monetary	adjust,	 interests	and	so	on.	In	
this	way,	Algorithmic	subject	 is	one	of	 the	developing	
zones	in	science,	computing	and	engineering.	As	in	this	
way,	it	has	prompted	an	assortment	of	reading	material	
and	 articles	 being	 distributed	 on	 the	 topic,	 covering	
easy	to	convoluted	points	–	thing	arranging,	seeking	to	
framework	demonstrating.

Mathematical	 Modeling	 incorporates	 meticulous	
assignments	 however	 set	 down	 directions	 are	 non-
existent.	Take	 for	 example	 fine	 art	 or	 critical	 thinking	
–	 as	 people	 with	 various	 information	 base	 and	
unparalleled	traps	sacked	some	place,	can	concoct	heap	
approaches	for	a	similar	situation	leaving	a	greater	space	
for	 thinking	and	contentions	 about	which	arrangement	
is	ideal.	An	indistinguishable	applies	to	engineers	from	
each	may	have	an	approach	to	settle	the	wonder.	In	any	
case,	there	are	three	exchange	offs	that	a	designer	must	
be	acquainted	with	from	the	beginning	of	demonstrating	
and	hardening	with	one	of	 these	perspectives	bargains	
alternate:	 this	 viewpoints	 hold	 inside	 properties	
including	mix	of	measures	of	good-of-fit	in	every	mode,	
subsidizing	and	show	level	of	opportunity.	These	three	
perspectives	 refute	 the	way	 that	any	model	outlined	 is	
perfect[8].	These	exchange	off	perspectives	are:

	 1.	Accuracy

	 2.	Cost

	 3.	Flexibility

Why Algorithms in Engineering:	 Everything	
considered,	PC	application	would	not	typically	exist	like	
they	are	today	or	be	conceivable	without	ALGORITHMS.	
In	 spite	 of	 the	 fact	 that	 PCs	 are	 intended	 to	 help–the	
work	they	do	is	past	mind	boggling	utilizing	algorithms.	
Basically	 algorithms	give	 the	 focal	 part	 in	 computing,	
information	 examination,	 and	 demonstrating	 thusly	
key	 in	 relatively	 every	 part	 of	 our	 being–professional	
and	personal.	As	we	confront	distinctive	difficulties	 in	
our	 day–to–day	 life,	 businesses,	 industrial	 facilities,	
engineering	 and	 in	 banks	 (accounts)	 algorithms	 are	
planned	 intuitively	 and	 deliberately	 to	 help	 alleviate	
the	problems–Problem	Solving	Techniques.	Algorithms	
essentially	 contribute	 close	 to	 99.9%	 in	 displaying	
giving	concise	understanding.
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Mathematical Modelling and Algorithm Flow 
Diagram

Fig. 1: Modelling and Algorithm Flow Diagram

Understanding	 a	 problem	 from	 the	 beginning	 is	 an	
exceptionally	vital	perspective	an	information	examiner,	
PC	pro	 and	 a	 specialist	 can	 accomplish,	 fizzling	which	
the	 objective	 tried	 or	 wanted	 won’t	 be	 met	 since	 the	
essentials	are	misjudged	and	confused.	As	a	preventative	
measure,	 it	 is	 standard	 to	 get	 the	 problem	 appropriate	
from	a	hypothetical	and	pragmatic	point	of	view	before	
planning	algorithms.	One	needs	 to	settle	on	 factors	 like	
computational	 means,	 diagnostic	 techniques	 and	 so	 on	
with	everything	taken	into	account	making	an	entire	and	
extensive	algorithm.	Displaying	at	that	point	comes	as	a	
subsidiary	from	the	algorithm.	At	exactly	that	point	in	the	
wake	of	outlining	a	powerful	model,	 a	program	can	be	
composed,	fixed	and	kept	running	on	framework	sustaining	
proper	contributions	to	assess	and	investigate	the	sources	
of	 info	 connection	 to	 the	 yield	 reaction.	 However,	 the	
above	 stream	 diagram	 in	 Figure	 1	 may	 demonstrate	 a	
straightforward	method	 of	mathematical	 displaying	 and	
algorithm,	don’t	be	tricked	to	the	reality	–	as	displaying	
and	 algorithm	 can	 at	 present	 face	 challenges	 examined	
in	 segment	 4	 of	 this	 paper.	 The	 accompanying	 sub-
sectiondefines	all	phrasings	utilized	when	demonstrating.	
Table	1	gives	an	itemized	taxonomy.

Modelling and Algorithm Taxonomy

Table 1:Taxonomy

Term Description
Algorithm

Ambiquity
Multi–interpretations,	multi–
outcomes	and	inexactness	of	a	

system.

Uncertainty

A	certain	min	–	max	boundary	a	
system	is	required

to	operate	at	or	system	inherent	
deficiencies,	thus,	of	knowledge	

incompleteness.

Conted…

Unknowns
Not	known–the	dissimilarity	

between	developing/becoming	and	
present	knowledge.

Unknowable

Unattainable	knowledge.	Knowledge	
that	is	no	way	near	humans	

due	evolutionary	progressions,	
limitations	and	or	can	be	‘attained	
by	quantum	leaps	by	humans[7]

Modelling

Approximation

This	modelling	aspect	emphasis	
relevance	by	approximating	
reasoning	hence	dealing	with	
formulae	complication	and	

complexity

Simplification
Tractability	needed	on	problems	
and	solutions–promotes	absolute	

comprehensiveness

Fallacy

The	misfortune	of	being	oblivious	
fallible	or	erroneous	belief	on	the	
methodology	due	to	unfounded	and	
wrongful	misleading	notations.

MATHEMATICAL MODELING 
CHALLENGES

Perusing	 this,	 you	may	 end	up	making	 an	 inquiry	
like,	 “why	 demonstrate?”	 rather	 than	 applying	
subjective	 judgements	 and	 instinct	 to	 decide.	There	 is	
nothing	 incorrectly	 in	 contemplating	 except	 for	 one	
should	 remember	 that	 human	 comprehensions	 might	
be	imperfect.	Wrong	judgements	are	(i.e.	characteristic	
to	 people)	made	 and	when	 executed	 there	 can	 prompt	
wrecking	 catastrophes[9,	 10].	 Uncertainty	 is	 in	 the	
human	 instinct	 in	 this	 manner	 inescapable.	 In	 this	
way,	 demonstrating	 is	 basic	 in	 each	 choice	 problem.	
Displaying	 has	 been	 the	 stay	 for	 analysts,	 scientists	
and	engineers,	reforming	ventures,	lives	the	world	over	
–	settling	on	it	the	apparatus	of	decision	for	all	orders.	
In	any	case,	demonstrating	master	experiences	various	
challenges	on	their	particular	fields[7].

Demonstrating	 on	 the	 counterbalance	 can	 be	 seen	
as	 a	 problem,	 in	 this	manner	 requiring	 a	 gathering	 of	
talented	 specialists	 (i.e.	 analysts,	 scientists,	 engineers	
and	so	forth)	to	cure	the	circumstance.	The	undertakings	
can	 be	 shared	 by	 in	 excess	 of	 one	 cognizant	 gifted	
personality	 shaping	 the	 shared	 view	 and	 empowering	
smooth	 innovativeness	 and	 developments	 among	 a	
group	 of	 specialists.	 Demonstrating	 verifiably	 gives	
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valuable	grounds	and	additionally	unambiguous	entomb	
subjective	understanding	–	nonetheless,	displaying	can	
yield	 begging	 to	 be	 proven	wrong	understandings	 and	
challenges	[7].

Sensibly,	systems	are	special	and	have	bunch	qualities,	
traits,	 and	 capacities	 as	 hence	 these	 properties	 make	
overpowering,	hard	 to	 tackle	problems	which	 then	again	
makes	 demonstrating	 an	 impressive	 assignment.	 Take	
for	 example,	 a	 mechanical	 transport	 line	 framework	 i.e.	
metal	transportation	belt	in	mining	industry,	on	its	full	and	
ordinary	 activity	 it	 experiences	 afflictions,	 for	 example,	
rain,	dust,	exceptionally	hot	climate,	contact,	belt	extend,	
belt	tear,	voltage	floods,	control	cuts,	engine	drive	warming	
up	and	backfire.	These	can	be	a	repulsive	assignment	for	
engineers	in	the	matter	of	how	to	display	this	framework	to	
cure	all	the	nonlinear	inconsistencies	previously	mentioned.	
From	 this	 time	 forward,	 the	 former	parts	cover	 the	most	
widely	recognized	challenges	in	detail.

Knowledge and Skills in Modeling:	 The	 essential	
prerequisite	 before	 displaying	 is	 gathering	 data	 for	
specific	process	we	mean	to	research.	The	 information	
acquired	will	thusly	be	useful	for	facilitate	investigation	
and	 translation.	 These	 optional	 advances	 prevalently	
manage	 the	 result	 of	 the	 procedure.	 On	 the	 off	
chance	 that	 the	 information,	 examinations	 systems	
are	 imperfect,	 the	 ultimate	 result	 will	 be	 defective	
rendering	 the	 model	 defective	 and	 unusable.	 Social	
affair,	 examining	 and	 deciphering	 information	 require	
expertise	and	experience.	The	vast	majority	do	not	have	
these	 characteristics,	 constraining	 their	 demonstrating	
capacities.	 Multifaceted	 nature	 lessening,	 information	
testing,	supposition	(i.e.	accept	nonlinear	procedure	to	be	
direct)	are	confinement	in	displaying.	To	be	out	of	line	to	
the	procedure	presumptions	are	joined	into	the	technique	
to	decrease	multifaceted	nature	and	over	investigation	of	
data[11].	It	is	constantly	best	not	over	break	down	process,	
as	this	could	mean	just	pertinent	data	is	consolidated	to	the	
model.	Over	dissecting	of	the	procedure	characteristics,	
capacities	 prompts	 advancement	 of	 complex	 models.	
Consequently,	 as	 the	 model	 consolidates	 numerous	
characteristics,	 it	 wind	 up	 close	 incomprehensible	 if	
certainly	 feasible	 for	 the	 model	 to	 be	 comprehended.	
Along	 these	 lines,	 individuals	 achieve	 a	 halt	 when	 it	
comes	to	credits	to	center	or	incorporate	into	the	model.	
Disposing	of	a	few	information	thought	to	be	unessential	
can	 have	 mishaps	 conceivably	 pulverizing	 outcomes.	
The	inquiry	is	how	you	decide	pertinent	and	throwing	out	
insignificant	information	from	a	group?	This	remaining	

parts	an	 implausible	 factor.	Specialists	swing	 to	center	
around	the	choice	problem	rather	the	entire	procedure	by	
overlooking	different	variables.	It	has	been	by	and	by	for	
an	a	long	time,	it	is	working	yet	is	it	best?	The	inquiry	
stays	to	be	replied.

Whom to involve in the Modeling process:	Countless	
or	enterprises	without	the	expected	aptitudes	to	take	care	
of	 the	choice	problem,	outsource	 their	choice	problem	
–	 a	 typical	 standard.	 This	 can	 be	 an	 overwhelming	
errand	 for	 the	 accompanying	 reasons;	 the	 measure	 of	
assets	used	to	distinguish	stern	and	qualified	specialists	
–	if	not	known	to	them.	Typically	organizations	that	are	
compelling	 and	 productive	 are	 less	 accessible,	 along	
these	lines,	delays	are	inescapable;	Outsourcing	ventures	
is	expensive	thusly,	budgetary	limitations	are	a	gigantic	
impediment	to	any	extend	movement.	As	subsequently,	
organizations	with	stringent	spending	reserves	depend	on	
less	expensive	help;	the	fundamental	angle	is	NO	one	is	
a	specialist	in	all	orders	–	who	are	the	correct	individuals	
to	evoke	the	errand	to	achieve	a	shared	objective?

Uncertainty in Models:	 Demonstrating	 is	 intended	
to	 decrease	 the	 consequences	 of	 vulnerabilities	 yet	
because	of	 advanced	advances	and	or	high	 framework	
many-sided	quality	has	demonstrated	fairly	hard	to	stay	
aware	of	vulnerabilities.	Systems	are	required	to	execute	
basic	 choices	 with	 potential	 antagonistic	 outcomes.	 It	
is	 anyway	 basic	 for	 specialists	 i.e.	 scientists,	 analysts,	
engineers	 to	 be	 learned,	 gifted	 and	 ready	 to	 apply	
their	 instinctive	 reasoning	 to	settle	on	 imaginative	and	
viable	 choices.	 Instinctive	 here	 infers	 to	 choices	 that	
are	sensible,	expository,	conceivable,	and	practical	and	
prove	 –	 based.	As	 a	 part	 of	 this	 instinct,	 an	 expert(s)	
ought	to	be	straightforward	on	the	choice	and	know	the	
thinking	behind	each	every	critical	choice	as	this	guide	in	
enduring	vulnerabilities	with	profundity	understanding.	
In	science	and	engineering,	vulnerabilities	are	caught	as	
far	as	lower	and	upper	limits.	This	demonstrates	a	huge	
low	and	high	limit	which	a	framework	is	to	work	inside	
those	limits.	These	limits	are	resilience	edge	to	anomalies	
on	 the	 framework.	A	 resilience	 edge	 innately	 gives	 a	
framework	typical	and	solid	task	with	no	consequences	
acquired.	Having	resilience	edge	is	the	best	strategy	to	
rehearse	 than	 confinement.	 Specialists	 are	 still	 tested	
tremendously	 when	 managing	 uncertainty.	 There	 are	
difficult	 to	 distinguish	 and	 almost	 difficult	 to	 quantify	
thus	 impediments	 are	 set.	 Sound	 deceitful	 however	 it	
turned	out	to	be	working	for	quite	a	long	time.	Another	
factor	 is	 that	 of	 desires.	Engineers	 and	 society	 desires	
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are	 at	 verge	 point	 (vast	 and	 overpowering).	 For	 each	
framework	composed	performance	of	high	class	bore	is	
normal	thus	putting	weight	on	displaying	and	planning	
specialists.	 This	 anyway	 decreases	 the	 resilience	 of	
errors[10].

Prosperity/Plentiful of Information:	Knowledge	is	the	
capacity	to	make	basic,	systematic	choices	in	light	of	the	
assets	at	ones	transfer	and	do	vital	activities	to	supplement	
choices	 made.	 Essentially	 every	 living	 creature	 ready	
to	 execute	 and	 get	 by	 in	 this	 cruel	 tyrannical	 callous	
earth	it’s	assumed	clever.	Wealth	of	information	can	be	
seen	as	part	of	Decision	Making	(DM).	Having	a	lot	of	
information	 advances	 the	 nature	 of	 reasonability	 and	
DM.	DM	can	be	ascribed	into	three	perspectives.	Right	
off	 the	 bat,	 information	 and	 data	 handling	 –	 breaking	
down,	 testing	 and	 assessment	 of	 the	 information.	
Also,	 learning	 creation/development	 –	 following	 the	
examined	 information	 a	 database	 can	 be	 made	 for	
additionally	 utilize.	 Thirdly,	 evaluation	 of	 the	 related	
vulnerabilities	and	dangers	–	this	angle	must	be	carefully	
surveyed	for	the	advancement	of	the	framework	in	task.	
This	 guideline	 has	 an	 additional	 favorable	 position	 on	
vigor	 and	 it	 includes	 progressively	 the	 adaptability	 of	
the	 framework	 and	 last	 however	 slightest	 it	 improves	
the	capacity	of	suitable	basic	leadership.	However,	as	a	
specialist	 it	 should	come	 regular	 that	having	plenitude	
of	 information	 does	 not	 mean	 moment	 assurance.	
There	 might	 be	 a	 few	 irregularities	 that	 may	 prompt	
errors	 in	 DM	 yielding	 undesired	 results.	 Examining	
and	 investigating	 information	 to	 screen	 out	 the	 errors	
or	irregularities	is	tedious	and	require	aptitude	which	a	
great	many	people	don’t	have.

CONCLUSION

The	 paper	 has	 been	 composed,	 all	 displaying	 and	
algorithm	 challenges	 delineated.	 Displaying	 is	 an	
unmistakable	 idea	 everything	 being	 equal,	 analysts	
and	 engineering	 processes.	 It	 enables	 the	 specialists	
to	 be	 immensely	 imaginative	 and	 innovative.	 It	 is	
anyway	 urgent	 and	 standard	 to	 shoulder	 at	 the	 top	 of	
the	 priority	 list	 that	 challenges	 are	 inescapable	 in	 any	
genuine	problem	as	it	 is	for	demonstrating.	Tending	to	
any	 demonstrating	 problem	 without	 earlier	 legitimate	
skills	and	knowledge	can	be	an	impediment	to	a	useful	
arrangement.	 The	 intelligent	 paper	 has	 represented	 in	
detail	the	capability	of	these	problems	on	the	adequacy	
of	 demonstrating.	 The	 paper	 spread	 out	 and	 clearly	
teaches	learners	over	each	platform.
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ABSTRACT

Heterocyclic	chemistry	offers	a	case	for	the	absence	of	distinct	demarcations;	truth	be	told,	it	overruns	the	
majority	of	 the	other	chemical	disciplines.	Heterocyclic	are	 inseparably	woven	 into	 the	existence	forms.	
The	fundamental	enthusiasm	of	the	agrochemical	enterprises	in	heterocyclic	is	frequently	associated	with	
their	regular	event.	Synthetic	chemistry	gives	cornucopia	of	heterocyclic	systems.	Heterocyclic	compounds	
assume	a	similar	major	part	in	harvest	and	creature	treatment	as	they	do	in	medication.	We	will	consider	
here	just	the	utilization	of	synthetic	compounds	on	crops	in	the	field;	numerous	specialists	have	been	created	
that	capacity	as	insecticides,	fungicides,	herbicides,	and	plant	growth	regulators	(PGRs),	and	these	operators	
are	by	and	large	called	pesticides.	Principle	point	of	this	paper	is	to	display	the	information	in	regards	to	
the	heterocyclic	compounds	that	constitute	the	biggest	family	or	organic	compounds.	These	are	critical	with	
wide	exhibit	of	synthetic,	agricultural	and	industrial	applications.

Keywords: heterocyclic substances, Synthesized compounds, agricultural.

INTRODUCTION

This	 will	 endeavor	 to	 draw	 out	 a	 portion	 of	 the	
features	 of	 heterocyclic	 compounds	 especially	 of	
pesticidal	importance	in	the	zone	of	organic	chemistry.	
This	 surveys	 the	 history,	 importance	 and	 grouping	 of	
pesticides	 and	 examines	 quickly	 about	 their	monetary	
importance	in	the	cultivating	sector.	The	yield	insurance	
chemicals	 broadly	 utilized	 as	 a	 part	 of	 horticulture	 to	
control	 different	 irritations	 are	 named	 insecticides,	
fungicides,	 rodenticides,	 herbicides	 and	 fumigants	
relying	on	their	method	of	movement.	Among	pesticides,	
insecticides	 are	 broadly	 utilized	 chemicals	 to	 control	
different	maladies	caused	by	various	creepy	crawlies.

Nitrogen,	oxygen	and	sulfur	containing	heterocyclic	
compounds	 are	 key	 building	 squares	 used	 to	 create	
compounds	 of	 natural	 or	 therapeutic	 enthusiasm	 to	
scientific	 experts.	 Countless	 containing	 heterocyclic	
building	 squares	 have	 applications	 in	 pharmaceuticals	
and	 agrochemical	 research	 and	 medication	 revelation.	
Heterocyclic	 compounds	 likewise	 have	 a	 down	 to	
earth	 use	 as	 segments	 in	 colors,	 cell	 reinforcements,	
copolymers,	bases,	and	ligands.

As	 in	 pharmaceutical	 research,	 the	 industry	
combines	a	huge	number	of	compounds	for	testing	in	the	
already	specified	regions;	many	are	found	to	have	some	
level	of	movement,	however	frequently	not	with	enough	
to	legitimize	business	advancement.	The	cost	of	creation	
likewise	may	keep	the	acquaintance	of	new	operators	with	
the	market,	as	will	mammalian	lethality	contemplations.	
By	 the	 by,	 the	 field	 is	 substantial	 and	 of	 incredible	
importance	 in	 the	 immense	 zone	 of	 horticulture.	 The	
genuine	 estimation	 of	 synthetic	 agrochemicals	 just	
ended	 up	 obvious	 by	 the	 disclosure	 in	 the	 1940s	 of	
the	 great	 insecticides	 Dichlorodiphenyltrichloroethane	
[DDT;	 more	 legitimately	 1,1-bis(p-chlo-rophenyl)-	
2,2,2-trichloroethane],	 and	 esters	 of	 organophosphorus	
acids,	 for	 example,	 parathion	 ((EtO)2P(S)OC6H4	
NO2-p),	 among	 different	 compounds.	 Research	 on	
pesticides	 and	 PGRs	 turned	 into	 a	 major	 action	 of	
numerous	industrial	firms,	and	an	incredible	assortment	
of	 structures	 were	 found	 to	 have	 business	 esteem,	
heterocycles	 being	 noticeable	 among	 them.	 This	 will	
condense	a	portion	of	the	heterocyclic	compounds	that	
were	marketed	amid	the	early	long	periods	of	pesticide	
and	PGR	inquire	about.	Survey	these	compounds	gives	
a	great	prologue	to	the	extensive	variety	of	heterocyclic	
ring	systems	found	in	the	more	dynamic	specialists.
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The	 present	 work	 clarifies	 amalgamation	
of	 thiadiazole,	 isoxazole,	 benzimidazole,	
dihydropyrimidinones,	and	benzodiazepine	subordinates,	
and	their	organic	 importance,	for	example,	 insecticidal	
and	fungicidal	properties.

MATERIAL AND METHOD

Synthesis	of	new	thiadiazolyl	derivatives	containing	
imida-	zolidin	taxophore	akin	to	imidacloprid

This	 arrangements	 with	 the	 combination	 of	
1,2,3-thiadazolyl	 imidazole	 subordinates	 as	 neo	
nicotinoid	 insecticides.	 This	 investigation	 relates	
fundamentally	to	N-(4-aryl-5-1,2,3-thiadiazolylmethyl)-	
2-nitroiminoimidazoline	 subordinates.	 Retro	 synthetic	
examination	 of	 target	 particles	 requires	 fittingly	
substituted	 propio	 and	 valerophenones	 as	 beginning	
materials	 for	 1,2,3-thiadiazole	 subordinates	 and	
2-nitroimino	imidazole	as	a	moderate.	The	semicabzones	
of	 propio	 and	valero-phenone	 (2a-k)	 are	 cyclised	with	
thionyl	 chloride	 to	 get	 5-alkyl-4-aryl-1,2,3-thiadiazole	
(3a-k),	 which	 is	 additionally	 transformed	 into	 1-oxo-
2-1-[1-(4-aryl-1,2,3-thiadiazol-5-yl)methyl/propyl]-
tetrahydro-1H-2-imidazolyliden-1-hydraziniumolate	
(6a-p).	The	succession	of	synthetic	strategy	is	delineated.

The	formation	and	portrayal	of	bizarre	compound	(6	
l-p)	acquired	in	the	buildup	of	4-aryl-5-(1-bromopropyl)-	
1,2,3-thiadiazole	 with	 2-nitroimine	 imidazole	 is	
depicted.

Synthesis of isoxazolyltriazole derivatives as 
fungicides: With	 a	 view	 to	 getting	 naturally	 dynamic	
isoxazole	 subordinates	 containing	 triazole	 moiety,	
combination	of	a	progression	of	compounds	have	been	
considered	 and	 the	 synthetic	 system	 is	 portrayed.	The	
triazole	moiety	 has	 been	 observed	 to	 be	 an	 important	
taxophore	 to	 show	 fungitoxic	 properties	 hindering	 the	
phone	 divider	 combination	 and	 otherwise	 called	 C-14	
demethylation	inhibitor	(to	go	about	as	fungicide).	The	
vast	majority	of	the	misused	azole	fungicides	contain	a	
fragrant	ring	framework,	and	to	the	best	of	the	author’s	
information	 no	 compound	with	 isoxazole	 heterocyclic	
moiety	has	so	for	been	synthesized	and	contemplated	for	
their	fungitoxic	properties.

The	objective	particle	5-aryl-3-(4H-1,2,4-triazol-4-
yl	methyl)	 isoxazole	 (13a-k)	 is	 set	 up	by	N-alkylation	
of	 1H-1,2,4-triazole	 (12)	 with	 5-aryl-3-chloromethyl-

isoxazole	 under	 mellow	 essential	 conditions	 utilizing	
diverse	bases	in	polar	dissolvable.	The	yields	got	are	in	
the	scope	of	80-90	%.	The	likelihood	of	formation	of	C-4	
alkylated	item	is	discounted	in	view	of	the	unequivocal	
portrayal	of	the	item	utilizing	ghastly	information.

Synthesis of Picloram:	 Picloram	 is	 a	 herbicide	 that	
specifically	 slaughters	 broadleaf	 weeds.	 Its	 union	 is	
appeared	 in	 plot	 5.	 Picloram	 has	 auxin-like	 (growth-
advancing)	properties;	it	acts	by	expanding	plant	growth	
so	quickly	as	to	go	through	the	normal	supplements	and	
slaughter	the	plant.

Applications of Heterocyclic Compounds in 
Agricultural

Triazine Derivatives: Different	 1,3,5-triazines	 have	
to	a	great	degree	significant	properties	as	herbicides.	It	
was	expressed	 in	19841a	 that	 they	constitute	 the	most	
important	 class	 of	 heterocyclic	 compounds	 in	 all	 of	
agrochemistry.	The	most	unmistakable	is	atrazine,	which	
at	high	focus	is	an	aggregate	herbicide,	yet	at	bring	down	
fixations	is	helpful	for	preemergence	control	of	weeds.	
Numerous	triazines	have	been	examined,	and	a	few	have	
showed	up	available.	A	portion	of	these	are	appeared	in	
Figure	 1.All	 depend	 on	 the	 consecutive	 uprooting	 of	
.chlorine	 from	cyanuric	 chloride	 (2,4,6-trichloro-1,3,5-
triazine,)	with	nucleophiles.

Figure 1

Pyridine Derivatives: Some	 valuable	 pyridine	
subsidiaries	 are	 appeared	 in	 Figure	 2.	 It	 will	 be	
demonstrated	 that	 these	 subsidiaries	 display	 an	
assortment	 of	 kinds	 of	 biochemical	 action.	 Paraquat	
and	 diquat	 are	 both	 quaternary	 salts	 in	 view	 of	
bipyridyls.	 Pyridine	 is	 the	 beginning	 material	 for	 the	
two	compounds.	They	are	non-particular,	quick	activity	
herbicides	that	follow	up	on	every	green	plant	through	
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impedance	 with	 the	 photosynthetic	 electron-transport	
framework.	 Fluridone	 is	 a	 herbicide	 that	 is	 a	 gamma-
pyridone	subordinate.	It	is	a	carotenoid	inhibitor;	this	is	
an	outstanding	kind	of	movement	that	meddles	with	the	
photosynthesis	procedure	so	as	to	prompt	creation	of	the	
plant-deadly	singlet	oxygen.

Figure 2: Some pyridine agrochemicals

Pyrimidine Derivatives:	Some	prominent	pyrimidine-
based	agrochemicals	are	shown.

The	 combination	 of	 these	 compounds	 utilizes	
the	 customary	 cycliza-tion	 techniques	 for	 pyrimidine	
chemistry	For	instance	dimethirimol	is	set	up	by	response	
of	 the	 n-butyl	 subordinate	 of	 ethyl	 acetoacetate	 with	
N,	 N-dimethylguanidine.	 This	 operator	 and	 ethirimol	
are	fungicides,	which	appear	to	act	through	impedance	
with	the	digestion	of	adenine	in	the	plant.	Bromacil	and	
lenacil	 are	 analogs	 of	 uracil	 and	 are	 produced	 using	
cyclizations	around	urea;	both	are	utilized	as	aggregate	
herbicides.	 Diazinon,	 pirimiphos,	 and	 pirimicarb	 are	
insecticides	that	respond	with	the	catalyst	cholinesterase	
that	 is	 engaged	 with	 the	 sensory	 system.	 Their	
prompt	 precursors	 are	 4-carbonyl	 subsidiaries	 of	 the	
pyrimidines,	which	are	predominant	forms	in	keto-enol	
tautomerism;	 the	 acyl	bunches	 are	 included	by	 assault	
oxygen	of	the	enolic	form.	Fenarimol	is	set	up	by	buildup	
of	 dichlorobenzophenone	 and	 5-lithiopyrimidine.	 It	
is	 a	 valuable	 fungicide	 that	 demonstrations	 to	 square	
ergosterol	 biosynthesis	 in	 the	 organisms.	 A	 few	
heterocyclic	compounds	are	powerful	blockers	of	sterol	
biosynthesis.	Plant	 -	growth	controlling	 force	 is	 found	
in	 ancymidol,	 which	 acts	 by	 restraining	 gibberellin	
biosynthesis.	Gibberellins	are	cyclic	diterpenes	of	19-20	

carbons	 that	are	growth-advancing	operators	 in	plants;	
their	 hindrance	 impedes	 the	 growth	 of	 plants	 without	
executing	the	plant.	A	simple	of	the	normally	happening	
purine	 subsidiary	 zeatin	 (which	 controls	 cell	 division)	
has	an	incentive	in	enhancing	the	storage	of	plants.

Triazolopyrimidines:	 Flumetsulam	 was	 the	 first	 of	
another	family	of	herbicides	containing	the	triazolo[5,1-a]
pyrimidine	 ring	 system2.	 Important	 in	 this	 compound	
likewise	was	 the	nearness	of	 a	 sulfonamido	gathering.	
Here,	 the	 ring	 framework	has	 [1,5-c]	 combination	and	
the	 switched	 structure	 of	 the	 sulfonamide	 gathering.	
It	 is	 dynamic	 against	 grass	 and	 broadleaf	 weeds.	
Triazolopyrimidines	show	their	herbicidal	movement	by	
restraining	the	compound	acetolactate	synthase3.

Pinoxaden:	This	herbicide	is	dynamic	against	grass	weed	
species	in	the	developing	of	grain	oat	crops,	particularly	
rice.	It	is	an	inhibitor	of	acetylcoenzyme	A	carboxylase.	
Its	 structure	 developed	 from	 contemplations	 of	 the	
pyrazolidine-3,5-diones	 (and	 their	 enol	 subsidiaries),	
huge	 numbers	 of	 which	 have	 important	 herbicidal	
activity4.

Alkyne-Containing Heterocycles:	 Numerous	
heterocycles	 with	 alkyne	 bunches	 have	 powerful	
pesticidal	 action	 and	 constitute	 another	 wide	 family	
accepting	 consideration.	As	 herbicides,	 they	 fill	 in	 as	
inhibitors	of	the	protein	protoporphyrinogen-IX	oxidase,	
which	catalyzes	the	last	advance	in	the	biosynthesis	of	
chlorophyll.	An	ordinary	herbicidal	heterocycle	a	work	
in	progress	is	pyraclonil,	which	is	appeared	alongside	a	
few	other	valuable	alkynyl-heterocycles5.

Thiamethoxam:	This	 new	 bug	 spray	 is	 classed	 as	 an	
individual	 from	 the	 important	 neonicotinoid	 family,	
which	go	about	as	agonists	of	the	nicotinic	acetylcholine	
receptor.	 Thiamethoxam	 has	 foundational	 action,	
implying	that	a	level	of	it	or	dynamic	metabolic	products6	

is	 kept	 up	 in	 the	 plant	 and	 ingested	 by	 the	 assaulting	
creepy	crawlies.	It	is	particularly	utilized	as	a	part	of	the	
security	of	tomato	crops.

Chlorantraniliprole:	Diamide	insecticides	are	another	
class	 of	 as	 of	 late	 presented	 edit	 insurance	 operators,	
which	carry	on	as	 activators	of	 ryanodine	 receptors	 in	
the	 creepy	 crawly.	This	 prompts	 uncontrolled	 calcium	
discharge	in	muscles.	Chlorantraniliprole	is	an	individual	
from	this	family	and	is	in	business	use	for	security	from	
different	pests7.
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Triketones with Heterocyclic Substituents: 
Triketones	 speak	 to	 a	 very	 much	 considered,	 yet	 at	
the	 same	 time	 growing,	 family	 of	 herbicides.	 Some	
with	pyridyl	substituents	are	among	the	most	dynamic.	
The	 triketones	 are	 inhibitors	 of	 the	 plant	 protein	
4-hydroxyphenylpyruvate	 dioxygenase	 (HPPD),	which	
assumes	a	key	part	in	the	biosynthesis	of	plastoquinone	
and	 tocopherol8.	 Nicotinoyl	 syncarpic	 corrosive	 is	
appeared	 as	 an	 ordinary	 structure	 of	 this	 compose.	 Its	
intense	herbicidal	movement	 prompted	 synthetic	work	
that	has	yielded	many	related	structures	 in	an	effort	 to	
enhance	selectivity	in	the	herbicidal	activity.

Examples	of	the	Results	from	More	Recent	Research	
Only	 a	 few	 illustrative	 structures	will	 be	 shown	 here,	
defining	some	trends	in	research	of	the	2000s.

Applications of Heterocyclic Compounds in 
Commercial Fields:	 Heterocyclic	 compounds	 are	
of	 awesome	 importance	 in	 a	 wide	 range	 of	 fields	 of	
business.	 They	 speak	 to	 specific,	 all	 around	 created	
regions	 of	 innovation.	 A	 critical	 utilization	 of	
heterocyclic	 compounds	 is	 in	 the	 field	 of	 colors	 and	
shades.	Broadened	conjugation	is	an	important	element	
for	a	compound	to	be	colored,	and	heterocyclic	systems,	
typically	multicyclic,	 in	 awesome	 numbers	 have	 been	
built	around	this	principle9.	Industrial	organic	chemistry	
can	 follow	 its	 beginnings	 back	 to	 the	 (coincidental)	
disclosure	 of	 mauveine	 in	 1856	 by	 W.	 H.	 Perkin;	 it	
was	 the	 principal	 organic	 compound	 to	 be	 arranged	
synthetically	at	the	industrial	scale.	Another	heterocyclic	
compound,	 indigo	 was	 gotten	 from	 regular	 sources	
and	 was	 utilized	 for	 hundreds	 of	 years	 before	 it	 was	
synthesized	 in	 1883	 and	 later	made	 financially.	 These	
two	early	compounds	show	the	expanded	conjugation	so	
important	 in	 the	 improvement	of	new	color	 and	 shade	
chemicals1b.	 Innovation	 in	 the	 region	 of	 photography	
is	 very	 created,	 making	 utilization	 of	 heterocyclic	
compounds	in	different	courses	in	the	few	stages	of	the	
process1c,d.

Heterocyclic	 compounds	 can	 take	 an	 interest	 in	
polymer	 innovation	 in	 a	 few	different	ways.	They	 can	
be	 pendants	 on	 a	 polymer	 chain,	 as	 may	 be	 formed	
from	 the	 polymerization	 of	 vinyl	 monomers	 with	
heterocyclic	 substituents.	 There	 are	 forms	 where	 the	
polymer	 is	 formed	 by	 shutting	 heterocyclic	 rings.	 At	
last,	heterocyclic	gatherings	can	be	added	to	beforehand	
formed	 polymers1e.	 Ruined	 heterocyclic	 amines	 are	
utilized	 as	 light	 stabilizers	 in	 plastic	 and	 covering	

formulations,	 ensuring	 against	 debasement	 by	 bright	
radiation.	 These	 specialists	 are	 known	 as	 blocked	
amine	 light	 stabilizers	 (HALSs)	 and	 are	 normally	
subsidiaries	 of	 2,2,6,6-tetramethylpiperidine10.	 A	 case	
of	 a	HALS	operator	 is	Tinuvin	 770	 (BASF),	which	 is	
a	 diester	 of	 sebacic	 corrosive	 and	 4-hydroxy-2,2,6,6-
tetramethylpiperidine.	 It	 is	 thought	 to	 act	 through	 the	
formation	of	a	piperidinoxyl	radical11.

A	 flourishing	 and	 exceedingly	 important	 field	 is	
the	development	of	coordination	edifices	from	metallic	
species	 and	 heterocycles.	 These	 com-plexes	 can	 be	
valuable	as	response	impetuses	and	have	different	uses	
too.	To	delineate	the	impetus	region	(which	is	extensive),	
the	 zirconium	 complex	 formed	 from	 the	 anion	 of	
indenylindoyl	 anion	 and	ZrC14	 is	 offered	 for	 instance.	
The	complex	has	the	formula	Zr2C12	and	is	an	amazing	
impetus	for	the	polymerization	of	olefins.

Another	significant	property	is	the	particular	official	
of	certain	metallic	species13.	A	case	of	this	kind	of	ligand	
is	the	1,10-phenanthroline	subordinate	(PDALC),	which	
specifically	ties	to	bigger	metallic	cations,	for	example,	
Ca++	 and	 Pb++.	 The	 solidified	 coordination	 complex	
formed	 from	 calcium	 perchlorate	 has	 the	 formula	
[Ca(PDALC)2](CIO	)	.H	O.	Certain	heterocyclic	ligands	
have	unique	incentive	in	particular	complexation	since,	
as	 on	 account	 of	 PDALC,	 the	 spine	 containing	 the	
ligating	 nitrogen	 iotas	 can	 be	 unbending	 and	 offer	 a	
cavity	of	settled	geometry	to	get	the	metal.

A	 generally	 new	 and	 as	 yet	 creating	 field	 is	 the	
utilization	of	hetero-cyclic	compounds	in	electro-optical	
applications,	which	incorporates	light-producing	diodes	
(LEDs),	thin-film	transistors,	and	photovoltaic	cells.	One	
kind	of	helpful	structure	has	a	few	heterocyclic	rings,	for	
example,	pyrrole	or	thiophene	participated	in	a	straight	
mold.	The	phosphole	ring	framework	is	another	member	
in	 this	 sort	of	cluster.	This	 is	delineated	by	compound	
in	which	 two	 thiophene	 rings	 are	 appended	 to	 a	 focal	
phosphole	ring	(as	the	sulfide).	This	compound	has	LED	
properties;	when	stored	as	a	thin	film	between	a	bilayer	
cathode	 and	 anode,	 yellow	 light	was	 produced	 by	 use	
of	 a	 low	 voltage14.	 Other	 related	 structures	 are	 being	
analyzed	for	comparable	electro-optical	action.

Another	new	utilization	of	heterocyclic	compounds	
is	in	the	field	of	ionic	fluids.	These	compounds	for	the	
most	 part	 are	 quaternary	 salts	 of	 certain	 heterocyclic	
bases,	 and	 they	 are	 discovering	 use	 as	 high-bubbling	
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polar	 solvents	 for	 extractions	 or	 as	 response	 media15. 
Normal,	among	the	ionic	fluids	known	so	far	are	salts	of	
imidazole,	which	are	appeared	as	takes	after.

CONCLUSION

The	 Review	 depicted	 in	 this,	 exhibits	 the	
amalgamation	 of	 new	 chemical	 substances	 embracing	
different	methodologies	and	the	compounds	are	screened	
for	 pesticidal	 movement	 in	 order	 to	 discover	 a	 lead	
particle	for	a	predefined	organic	action	and	clarifies	blend	
of	thiadiazole,	isoxazole,	picloram,	and	benzodiazepine	
subordinates,	and	their	natural	importance,	for	example,	
insecticidal	and	fungicidal	properties.
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ABSTRACT

Mobility	is	the	need	of	the	hour	computing	and	communication	devices	of	today	are	ubiquitous	and	work	
in	 heterogeneous	 environment.	Wordings,	 for	 example,	Always	Best	 Connected,	 Seamless	Mobility	 are	
considered	as	key	highlights	of	Next	Generation	Wireless	Networks	(NGWN).	The	test	for	Next	Generation	
Wireless	devices	is	guaranteeing	end-to-end	availability	via	consistently	relocating	between	Heterogeneous	
wireless	technologies	(viz.	Wireless	LAN,	WiMax,	Cellular,	UMTS,	and	LTE	and	so	forth.)	This	procedure	
of	handover	between	various	wireless	technologies	alluded	to	as	Vertical	Handovers/Handoffs	has	critical	
significance	among	industry	and	the	scholarly	world	scientists.	The	prime	target	of	this	paper	is	to	give	a	
one-stop	 literature	 store	 on	 nuts	 and	 bolts	 of	Handovers,	Classifications,	Algorithms,	 Factors	 impacting	
Handovers	and	alluring	highlights	of	Handover	mechanisms	for	NGWN.

Keywords: Multi Attribute Decision Making (MADM), Soft Handoff, Hard Handoff, Next Generation 
Wireless Networks, VHD algorithms.

INTRODUCTION

The	4G	Revolution	has	started	with	a	considerable	lot	
of	the	points	of	interest	in	wireless	technology.Wireless	
technologies,	 for	 example,	 LTE,	 WLAN,	 WiMAX,	
and	 so	 on	 were	 produced	 with	 various	 standards	 and	
these	 technologies	offer	 assortment	of	 administrations,	
distinctive	 information	 rates	 and	 differing	 territory	
of	 scope.	 One	 of	 the	 approaching	 test	 in	 organize	
administration	 is	 to	 set	 up	 association	 between	 end	 to	
end	heterogeneous	wireless	 technologies.	To	give	such	
end-to-end	association	between	heterogeneous	networks	
we	have	 to	 perform	Handover.	On	 the	 off	 chance	 that	
the	 serving	and	 target	base	 station	amid	Handover	 are	
of	various	wireless	 technologies	then	such	a	Handover	
is	 called	 as	 Vertical	 Handover/Handoffs.	 The	 term	
interworking	 is	 utilized	 to	 express	 collaborations	
between	 heterogeneous	 networks	 with	 the	 point	
of	 giving	 a	 conclusion	 to-end	 communication[1]. A 
Handover	decision	is	a	huge	issue,	in	Next	Generation	
Wireless	 Networks	 (4G).	 Handoff	 between	 two	 base	
stations	 (BSs)	of	 a	 similar	 system	 is	 called	Horizontal	
handoff.	 Flat	 handoff	 includes	 a	 terminal	 gadget	 to	
change	cells	inside	a	similar	kind	of	system	(e.g.,	inside	
a	 CDMA	 arrange)	 to	 keep	 up	 benefit	 progression.	 It	

can	 be	 additionally	 arranged	 into	 Link-layer	 handoff	
and	 Intra-system	 handoff.	 Even	 handoff	 between	 two	
BS,	under	same	Foreign	Agent	(FA)	is	known	as	Link-
layer	handoff.	 In	 Intra-system	handoff,	 the	flat	handoff	
happens	 between	 two	BSs	 that	 have	 a	 place	with	 two	
unique	FAs	and	the	two	FAs	has	a	place	with	a	similar	
system	 and	 consequently	 to	 same	 Gateway	 Foreign	
Agent.	Vertical	handoff	alludes	to	a	system	hub	changing	
the	 kind	 of	 availability	 it	 uses	 to	 get	 to	 a	 supporting	
framework,	more	 often	 than	 not	 to	 help	 hub	mobility.	
Vertical	handovers	allude	 to	 the	programmed	 fall	over	
starting	with	one	technology	then	onto	the	next	so	as	to	
keep	up	communication[2].

Fig. 1: Basic Structure
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The	 vertical	 handoff	 system	 enables	 a	 terminal	
gadget	 to	 change	 networks	 between	 various	 kinds	 of	
networks	(e.g.,	somewhere	in	the	range	o	f	3G	and	4G	
networks)	in	a	way	that	is	totally	straightforward	to	end	
client	applications.

RELATED WORK

The	 prerequisite	 for	 handoff	 component	 can	 be	
classified	 in	 to	 dynamic	 and	 non-dynamic	 necessities.	
The	 dynamic	 prerequisites	 incorporate	 RSS,	 speed,	
throughput,	 client	 inclinations,	 handover	 idleness,	
network	stack	adjusting	as	parameters	and	non-dynamic	
necessities	incorporate	network	cost,	control	utilization,	
network	security	and	bandwidth	as	parameters.

Fig. 2: Architecture

We	have	to	discover	approaches	to	enhance	vitality	
proficiency	in	wireless	networks.	Power	is	expended	amid	
versatile	 exchanging	 or	 handoffs.	 Amid	 handoff,	 visit	
interface	initiation	can	cause	impressive	battery	seepage.	
The	 issue	 of	 intensity	 sparing	 additionally	 emerges	 in	
network	 disclosure	 in	 light	 of	 the	 fact	 that	 superfluous	
interface	 initiation	 can	 increase	 control	 utilization.	 It	 is	
additionally	vital	to	consolidate	control	utilization	factor	
amid	handoff	decision.	Secure	handoff	has	turned	into	a	
vital	 factor	 in	wireless	 networks.	 The	 network	 security	
comprises	 of	 the	 arrangements	 and	 strategies	 embraced	
by	 the	 network	 to	 forestall	 and	 screen	 unapproved	 get	
to,	 abuse,	 alteration,	 and	 network-available	 assets.	 The	
security	highlights,	for	example,	most	elevated	amounts	
of	respectability,	validation,	and	secrecy,	network	security	
ought	to	be	inserted	in	the	handoff	arrangements.	NGWN	
comprises	of	heterogeneous	network	overseen	by	various	
administrators	 like	 2G,	 3G	 portable	 communication	
systems,WLAN,	IEEE	802.16e	(WiMax),	satellite.	Issues	
in	 4G	 network	 can	 be	 mobility,	 when	 portable	 client	
changes	 starting	 with	 one	 network	 then	 onto	 the	 next	
network	 or	 from	 one	 Base	 Station	 (BS)	 to	 another	 the	
component	utilized	is	―Handover.	So	in	heterogeneous	
network	 vertical	 handoff	 decision	 (VHD)	 is	 mostly	
utilized	for	persistent	administration.	A	handoff	conspire	
is	 required	 to	 save	 availability	 as	 devices	move	 about,	
and	 in	 the	meantime	 reduce	 unsettling	 influence	 to	 on-
going	 exchanges.	 Accordingly,	 handoffs	 must	 display	
low	idleness,	support	negligible	measures	of	information	
misfortune,	as	well	as	scale	to	extensive	networks.

PROPOSED SYSTEM

In	 the	 event	 that	 a	misfortune	 occasion	 happened	
in	 wireless	 environment	 the	 congestion	 window	 size	
will	be	dropped.	This	 is	one	of	 the	 real	 issues	of	TCP	
and	SCTP.	At	 the	point	when	bundles	are	 lost	because	
of	 mobility	 or	 most	 exceedingly	 awful	 radio	 channel	
conditions,	 the	 transmission	 rate	 lessening	 causes	 a	
critical	throughput	decrease.	With	a	specific	end	goal	to	
conquer	 this	 issue,	 and	 recognize	misfortunes	 because	
of	 congestion,	 3SE	 appraisals	 the	 correct	 bandwidth	
capacity	 ahead	 of	 time.	 In	 the	 event	 that	 the	 switch	
under	evaluations	the	bandwidth	capacity,	it	will	under	
use	 the	connection	and	waste	 the	 important	bandwidth	
asset,	and	if	the	switch	overestimates	the	capacity,	it	will	
give	inappropriate	criticism	to	senders	to	increase	their	
congestion	windows	 and	may	 cause	 line	 development	
and	 much	 support	 flood.	 It	 is	 exceptionally	 hard	 to	
choose	 a	 legitimate	 estimation	 of	 bandwidth	 capacity	
ahead	of	time	for	a	wireless	connection.	This	is	on	the	
grounds	that	a	wireless	channel	is	shared	by	contending	
neighbor	 hubs	 and	 the	 quantity	 of	 hubs	 sharing	 this	
channel	may	change	constantly.	And	another	 reason	 is	
that	the	wireless	connection	bandwidth	is	influenced	by	
many	 changing	 physical	 conditions,	 for	 example,	 flag	
quality,	proliferation	separation	and	transmitter	control.	
those	evaluated	on	the	auxiliary	way.	On	the	off	chance	
that	the	bandwidth	on	the	optional	way	is	bigger	than	the	
bandwidth	on	the	way	where	the	time	out	happened	then	
the	way	definition	are	swapped.	The	optional	way	turns	
into	the	new	essential	way	and	the	other	way	around.	The	
point	of	this	change	is	to	transmit	new	packets	on	the	way	
that	is	by	all	accounts	in	better	conditions,	increasing	the	
likelihood	of	a	fruitful	communication.	With	a	specific	
end	goal	 to	 stay	 away	 from	visit	way	 swaps,	 a	 period	
hysteresis	of	60s	is	presented.	wireless	bit	is	a	802.11b	
WLAN.	 Connections	 have	 diverse	 limits,	 except	 if	
generally	 indicated,	 the	 one-way	 spread	 postponement	
is	set	to	40ms	on	the	settled	part	and	is	unimportant	on	
the	wireless	channel.	The	3SE	incorporates	execution	of	
Dynamic	Address	Reconfiguration	and	Integration	with	
the	MIH	system.	The	reenactment	comes	about	assessing	
the	vehicle	of	MIH	messages	by	means	of	3SE	and	the	
effect	of	handover	signaling	delays.

ANALYSIS

Framework	 introduce	 3SE	 and	 its	 capacities	
in	 particular	 multihoming,	 multistreaming,	 address	
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reconfiguration	 and	 can	 recognize	 among	 misfortunes	
because	of	congestion	and	radio	channel	disappointments.	
Among	the	fundamental	curiosities	introduced	by	3SE,	
there	 are	 the	 expanded	 bandwidth	 estimation	 and	 the	
productive	utilization	of	multihoming	by	the	redefinition	
of	 essential	 and	optional	way.	What’s	more,	 they	give	
a	total	answer	for	utilize	3SE	as	a	productive	transport	
answer	 for	MIH.	The	 arrangement	 consolidates	 a	way	
determination	 algorithm	 and	 the	 utilization	 of	 MIH	
administrations	to	enhance	3SEs	conduct.	Reproduction	
comes	about	demonstrates	that	the	proposed	arrangement	
lessens	the	effect	of	packet	misfortune	and	the	occasion	
generation	 rate	 on	 the	 transmission	 delay,RSS	
measurements	either	with	an	expected	lifetime	metric	or	
the	accessible	bandwidth	of	 the	WLAN	candidate.	We	
have	two	situations.	In	the	principal	situation	when	the	
mobile	terminal	moves	from	the	scope	region	of	a	WLAN	
into	a	3G,	a	handover	to	the	3G	network	is	started.	At	the	
point	when	RSS	normal	of	the	WLAN	association	falls	
underneath	a	predefined	edge,	and	the	evaluated	lifetime	
is	not	 exactly	or	 equivalent	 to	 the	handover	delay,	 the	
handover	 is	 activated.	 In	 the	 second	 situation	 when	
the	mobile	 terminal	moves	 towards	 a	WLAN	cell,	 the	
handover	to	the	WLAN	is	activated	if	the	normal	RSS	
measurements	of	the	WLAN	flag	are	bigger	than	a	limit	
and	 the	accessible	bandwidth	of	 the	WLAN	meets	 the	
bandwidth	necessities	of	the	application.

Fig. 3: Analysis

An	algorithm	 is	proposed	 amongst	WLAN	and	3G	
which	 is	based	on	correlation	of	 the	current	RSS	and	a	
dynamic	RSS	edge	when	a	mobile	terminal	is	associated	
with	a	WLAN	passage.	A	voyaging	separation	expectation	
based	 algorithm	 is	 produced	 to	 take	 out	 the	 pointless	
handovers	 which	 is	 introduced	 in	 the	 above	 strategy.	
The	algorithm	or	fuzzy	logic.	The	mobile	gadget	gathers	
highlights	of	accessible	wireless	networks	and	sends	them	

to	 a	 middleware	 called	 vertical	 handover	 administrator	
through	 the	 current	 connections.	 The	 vertical	 handover	
chief	 comprises	 of	 three	 primary	 components:	 network	
handling	 supervisor,	 highlight	 authority	 and	 ANN	
preparing/selector.	 A	 multilayer	 feed	 forward	 ANN	
is	 utilized	 to	 decide	 the	 best	 handover	 target	 wireless	
network	 accessible	 to	 the	 mobile	 gadget,	 based	 on	 the	
client’s	inclinations.	A	fuzzy	logic	based	algorithm.

CONCLUSION

This	 examination	 is	 to	 transmit	 new	 bundles	
in	 transit	 that	 is	 in	 every	 way	 in	 better	 conditions,	
improving	the	probability	of	a	powerful	correspondence.	
In	order	to	avoid	visit	way	swaps,	a	period	hysteresis	of	
60s	is	presented.	remote	fragment	is	a	802.11b	WLAN.	
Associations	 have	 assorted	 points	 of	 confinement,	
aside	 from	if	by	and	 large	demonstrated,	 the	 restricted	
spread	 deferral	 is	 set	 to	 40ms	 on	 the	 settled	 part	 and	
is	 unimportant	 on	 the	 remote	 channel.	 The	 3SE	 fuses	
execution	 of	 Dynamic	 Address	 Reconfiguration	 and	
Integration	 with	 the	 MIH	 structure.	 The	 proliferation	
happens	 evaluating	 the	 vehicle	 of	 MIH	 messages	 by	
methods	 for	 3SE	and	 the	 impact	 of	 handover	flagging	
deferrals.	 The	 present	 examination	 gives	 a	 one-stop	
writing	store	on	rudiments	of	Handovers,	Classifications,	
Algorithms,	 Factors	 influencing	 Handovers	 and	
appealing	features	of	Handover	systems	for	NGWN.
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ABSTRACT

With	regards	to	language	learning,	the	part	of	a	language	teacher	is	to	a	great	degree	powerful	in	students’	
achievement.	 They	 should	 have	 serious	 information	 and	 careful	 understanding	 of	 the	 general	 and	
psychological	principles	that	represent	students	nature	and	conduct	particularly	in	connection	to	the	students	
learning	background.	While	teaching,	they	should	remember	the	psychological	capacity	and	the	getting	a	
handle	on	 limit	of	 the	 learners.	Viable	 teaching	of	a	 language	depends	on	specific	principles.	The	paper	
manages	the	connection	between	teaching	principles	and	learning	abilities	and	likewise	manages	the	effect	
of	inspiration	on	learner’s	achievement.

Keywords: teaching, principles, learning, language, students, classroom.

INTRODUCTION

English	is	a	global	language	talked	by	700	hundred	
million	individuals	on	the	planet	after	Chinese	language.	
It	 is	 officially	 perceived	 everywhere	 throughout	 the	
world.	It	is	fascinating	to	take	note	of	that	it	is	a	language	
of	 library,	 language	 of	 media,	 language	 of	 exchange,	
web,	trade,	business,	worldwide	transactions	and	higher	
education.	 It	 is	 the	 connection	 language	 in	 India.	The	
correspondence	between	two	nations	and	the	two	states	
happens	just	through	English.	Since	English	is	a	language	
of	 International	 correspondence,	 learning	 English	
Language	is	a	shared	objective	for	some	individuals.

The	point	of	teaching	English	in	India	is	to	empower	
the	 students	 to	 get	 command	 over	 the	 language.	
To	 empower	 the	 students	 to	 peruse,	 compose	 and	
communicate	 in	 English	 easily.	 Be	 that	 as	 it	 may,	 it	
is	apparent	 that	 the	greater	part	of	 the	 learners	are	not	
accomplishing	 their	 objective.	 Students	 can	 prevail	 in	
examination	however	they	don’t	recollect	that	anything	
that	 they	 learned	 in	 their	 language	classes	nor	do	 they	
get	 down	 to	 earth	 command	 over	 the	 language.	 Like	
history	 and	 science	 English	 isn’t	 information	 subject	
it	 can’t	 be	 learnt	 basically	 by	 retaining	 the	words	 and	
standards	 of	 syntax.	 It	 involves	 hone.	 As	 Thompson	
and	Wyatt	expressed	that	the	intensity	of	articulation	in	
a	language	involves	aptitude	as	opposed	to	of	learning.	
It	is	a	power	that	develops	by	practice	not	by	knowing	
just	implications	or	standards.	Similarly	as	painting	and	

moving	language	is	an	ability	subject	 that	can	be	aced	
just	 by	 ceaseless	 practice.	 To	 show	 English	 language	
viably,	the	teacher	should	remember	the	accompanying	
principles	of	language	teaching:

PRINCIPLE OF DEFINITIVE AIMS & 
OBJECTIVE

The	 teaching	 of	 English	 language	 winds	 up	
productive	 just	when	 the	 teacher	knows	about	positive	
points	 and	 targets.	 Without	 points	 and	 destinations	
teaching	may	not	stay	deliberate	action.	As	per	Thompson	
and	Wyatt(1952)[2]the	teacher	ought	to	recollect	the	four	
particular	 points	 while	 teaching	 English	 to	 students.	
They	are:

	 i.	To	understand	communicated	in	English

	 ii.	To	communicate	in	English

	 iii.	To	understand	composed	English

	 iv.	To	write	in	English

Thompson	and	Wyatt(1952)[2]	likewise	commented	
that	“it	is	fundamental	that	Indian	individuals	ought	not	
just	understand	English	when	 it	 is	 talked	or	composed	
yet	additionally	he	should	himself	have	the	capacity	to	
talk	and	compose	it”.

Principle of planning:	 Viable	 teaching	 requires	
legitimate	arranging.	Rule	of	arranging	is	a	noteworthy	
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component	 of	 teaching	 learning	 framework.	 Powerful	
Planning	 includes	 five	 fundamental	 segments:	 very	
much	outlined	curriculum,	learning	targets,	teaching	and	
learning	exercises,	appraisal	instrument,	and	assessment	
strategies	 to	 check	 the	 understudy	 understanding	 of	
the	 subject.	 Standard	 of	 arranging	 gives	 structure	 to	
fundamental	 learning	 so	 the	 teacher	 can’t	 go	 amiss	
from	the	primary	subject.	It	causes	the	teacher	to	know	
points	and	destinations	of	the	course	ahead	of	time	with	
the	goal	that	the	teacher	can	be	sorted	out	to	finish	the	
syllabus	in	the	given	time	span.	It	can	likewise	help	the	
teacher	 in	 opportune	 arrangement	 of	 the	 exercise	 and	
trust	in	conveyance.

Principle of motivation:	The	most	vital	factor	in	second	
language	obtaining	 is	 inspiration.	The	accomplishment	
of	 an	 understudy	 relies	 upon	 the	 rate	 of	 teacher’s	
inspiration	 of	 students.	 Language	 teachers	 can’t	 show	
language	 viably	 on	 the	 off	 chance	 that	 they	 don’t	
understand	 the	 connection	 amongst	 inspiration	 and	 its	
effect	on	language	procurement.	So	the	teacher’s	job	is	
to	make	an	agreeable	domain	in	which	every	one	of	the	
students	feel	perceived	and	esteemed.	Rouse	the	students	
by	giving	earlier	year	students’	achievements.	Language	
can	be	immediately	learned	if	interest	is	made	in	it.	Urge	
the	students	to	set	here	and	now	objectives	and	help	them	
to	accomplish	specific	objectives.	By	knowing	students	
by	 names	 teacher	 can	 customize	 classroom	 condition.	
Inspiration,	 both	 characteristic	 and	 extraneous	 is	 of	
preeminent	essential	in	the	accomplishment	of	students	
everything	being	equal.	Teachers’	supporting	condition,	
unprejudiced	criticism,	neighborly	air	have	extraordinary	
effect	on	language	securing	of	students.

Principle of creativity: Creativity	makes	distinction	in	
the	classroom.	During	the	time	spent	teaching	learning	
the	teacher	ought	to	empower	creativity	in	the	classroom.	
Inventive	classrooms	give	condition	where	students	are	
urged	to	express	their	thoughts	and	thoroughly	consider	
of	 the	 crate.	 In	 the	 realm	 of	 web	 teachers	 can	 fuse	
innovative	learning	by	making	enamoring	exercises	on	
different	 themes	 that	 lift	 students’	 capacity	 to	 think	of	
creative	thoughts.	

Principle of feedback: Feedback	 is	 a	basic	component	
of	 enhancing	 the	 learning	 procedure	 of	 the	 students.	
Feedback	 is	 recognized	 as	 a	 crucial	 way	 to	 deal	 with	
encourage	 students’	 improvement	 as	 autonomous	
learners	to	screen,	assess	and	control	their	own	learning.
(Ferguson,2011)[3].	It	has	been	demonstrated	that	feedback	

upgrade	 learning	and	enhances	students’	 results.	Giving	
feedback	 is	 an	 essential	 ability	 for	 teachers	 in	 higher	
education	and	impacts	the	nature	of	the	students’	learning	
procedure	 (Hattie&Timperley,2007)[4].	 Feedback	 can	 be	
conveyed	oral	or	composed	and	it	can	be	given	to	singular	
understudy	 or	 to	 the	 entire	 class.	 Through	 appropriate	
feedback	 students	 can	 get	 direction	 and	 open	 doors	 for	
development	by	recognizing	their	downsides.

Principle of variety:	 Variety	 is	 likewise	 a	 standout	
amongst	 the	 most	 compelling	 variables	 to	 improve	
teaching	 learning	 process.	 Traditional	 strategies	 for	
teaching	 are	 obsolete	 at	 this	 point.	 The	 teacher	 can	
acquire	 variety	 the	 classroom	 by	 utilizing	 distinctive	
learning	 exercises,	 feedback	 strategies,	 assets,	 and	
different	teaching	ways	to	deal	with	make	the	classroom	
vivacious	and	interesting.

Principle of sensitivity and participation: Teaching	
learning	 is	 a	 helpful	 procedure.	Teacher	 ought	 to	 give	
support	and	advance	affable	conduct	 in	 the	classroom.	
If	 there	 should	 arise	 an	 occurrence	 of	 classroom	
disagreements	 teacher	 ought	 to	 develop	 unprejudiced	
standpoint	and	settles	on	a	decision	in	light	of	the	best	
interests	of	all.

Principle of self learning: Spoon-encouraging	through	
thick	 addresses	 has	 been	 the	 customary	 strategy	 for	
teaching	 in	 the	 classroom	 (Boyer,1987)[5].Spoon-
bolstering	kind	of	teaching	principally	consists	of	teacher	
focused	style	of	directions	where	the	educator	furnishes	
the	 students	 with	 the	 greater	 part	 of	 the	 data	 they	
have	 to	know	for	 the	course	bringing	about	controling	
autonomous	idea	and	action.(Collins	American	English	
Dictionary	on	the	web,	n.d.).In	spoon	nourishing	sort	of	
learning	 the	 teacher	 express	 precisely	what	 he	wishes	
to	instruct.	Students	all	to	do	is	to	take	abundant	notes,	
retain	 the	material	 and	 they	 will	 have	 the	 capacity	 to	
finish	 the	 test	 with	 a	 sensible	 review	 (Dehler,2014)[6]. 
In	 spoon-bolstering	 sort	 of	 teaching	 students	 wind	 up	
uninvolved	learners	and	they	don’t	assume	any	liability	
for	 their	 own	 particular	 learning	 and	 in	 the	 long	 run	
overlook	what	they	realized	when	the	course	is	finished.	
In	understudy	focused	learning	condition	the	teacher	can	
establish	 the	 framework	 for	 free	 reasoning	and	critical	
thinking	abilities.

Principle of group dynamics: Teacher	 ought	 to	 urge	
students	 to	 take	 an	 interest	 in	 group	 exercises	 and	
group	 assignments	 that	 advance	 focused	 soul,	 shared	
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understanding	 and	 individual	 inclination.	 Principle	 of	
group	dynamics	fortifies	excitement	in	group	exercises	
with	 the	goal	 that	 students	get	more	 language	practice	
as	 the	majority	 of	 the	 exercises	 are	 done	 in	 sets	 or	 in	
groups.	These	group	exercises	likewise	create	certainty	
and	free	reasoning	aptitudes	among	students.	

Central of drill and Practice: As	Palmer	says,	language	
learning	 is	basically	a	propensity	shaping	procedure,	a	
procedure	amid	which	we	get	new	propensities.	At	the	
point	when	students	are	learning	a	remote	language	they	
require	adequate	practice	and	drill	to	get	rid	of	mother	
tongue	since	the	hints	of	the	new	language	is	not	the	same	
as	those	of	mother	tongue.	So	it	is	essential	for	teachers	
to	assist	 the	students	with	mastering	the	structures	and	
hints	of	English	Language.	

Principle of Repetition: Repetition	is	additionally	one	
of	the	essential	language	learning	systems.	Propensities	
are	 framed	 through	 reiteration.	 During	 the	 time	 spent	
learning	 students	 have	 a	 tendency	 to	 overlook	 things	
with	the	progression	of	time.	It	has	been	demonstrated	
that	things	often	rehashed	are	best	recalled.	So	it	is	the	
obligation	of	the	teacher	to	apply	the	idea	of	redundancy	
during	the	time	spent	learning.	

Principle of activity (Learning by doing): In	 the	
customary	 classroom	 students	 are	 just	 detached	
beneficiaries	 of	 data.	 Presently	 the	 idea	 of	 teaching	
learning	 has	 been	 changed	 from	 teacher	 driven	 to	 the	
understudy	 driven.	 Activity	 based	 learning	 suggests	
that	students	learn	by	doing	different	exercises.	The	part	
of	 a	 teacher	 is	 not	 just	 restricted	 to	 be	 a	 teacher	 they	
have	to	assume	distinctive	parts,	for	example,	classroom	
supervisor,	 a	 facilitator,	 a	 guide,	 communicator	 and	
screen	to	make	the	students	effectively	associated	with	
different	 kinds	 of	 exercises	 that	 cultivate	 all	 round	
improvement.	Activity	based	learning	urge	the	students	
to	be	autonomous	masterminds.	The	exercises	assemble	
students’	self	certainty	as	well	as	create	sound	connection	
amongst	students	and	students	and	teachers	and	students.	

Principle of setting and circumstance: The	 main	
objective	 of	 teaching	English	 language	 is	 to	 empower	
the	learner	to	utilize	it.	Since	the	reason	for	the	language	
is	 to	 empower	 the	 learner	 to	 utilize	 it	 then	 it	must	 be	
practiced	 in	 appropriate	 realistic	 circumstances	 or	
envisioned	 circumstances.	 Language	 learning	 is	 not	
all	 that	 simple	 except	 if	 it	 is	 associated	 with	 handy	
life.	 Strict	 interpretation,	mechanical	 drilling	of	words	

and	 structures	 drilling	 as	 well	 as	 makes	 the	 language	
learning	 incapable.	 In	 situational	 language	 teaching	
every	one	of	the	words	sentences	become	out	of	genuine	
circumstance	so	students	can	apply	that	 information	in	
everyday	life	circumstances.	

Principle of rest &Recreation: Nowadays	Technology	
has	 turned	 into	a	necessary	piece	of	current	age.	They	
have	 turned	out	 to	 be	dependent	 on	 another	 technique	
for	 online	 correspondence	 through	 web	 based	 life,	
twitter	or	 they	are	probably	going	to	be	seen	watching	
T.V	projects	or	playing	videogames.	There	is	no	degree	
for	rest	and	recreation	that	revive	both	personality	and	
body.	Teachers	should	assume	liability	for	orchestrating	
recreational	exercises	for	students.	Recreation	exercises	
like	climbing,	tree	ranch,	painting,	drawing,	sorting	out	
school	 occasions,	 shows,	 plays	 and	 sports	 revive	 the	
psyche	as	well	 as	builds	up	 the	compatibility	between	
the	 teachers	 and	 students.	 These	 recreation	 exercises	
diminish	 pressure	 and	 help	 students	 to	 feel	 more	
invigorated	to	improve	as	an	understudy.

CONCLUSION

The	paper	tosses	light	on	the	teaching	principles	and	
the	part	of	a	 teacher	 in	procedure	of	dynamic	 learning	
of	 students.	 It	 has	 been	 demonstrated	 that	 teaching	
principles	 are	 imperative	 devices	 so	 as	 to	 improve	
students’	 interest	 in	 language	 learning	 exercises.	
Teaching	 English	 Language	 has	 experienced	 huge	
changes	in	the	previous	two	decades.	New	patterns	and	
strategies	have	been	worked	out	in	the	field	of	teaching	
English.	 However	 students	 are	 confronting	 such	 a	
significant	 number	 of	 difficulties	 in	 correspondence.	
The	most	widely	 recognized	 difficulties	 are:	 Problems	
in	 elocution,	 Problems	 in	 understanding	 and	 getting	 a	
handle	on,	poor	listening	aptitudes,	issues	in	articulation	
and	 composing,	 and	 issues	 in	 communication	 has	
incredible	 negative	 effect	 on	 scholastic	 achievement.	
With	 regards	 to	 these	 issues	 the	 part	 of	 a	 teacher	 has	
turned	out	to	be	extremely	pivotal	in	language	learning.	
It	 is	 the	 obligation	 of	 the	 teacher	 to	 distinguish	 the	
fundamental	 connection	 between	 the	 principles	 of	
teaching	and	the	language	learning	capacity	and	to	apply	
them	to	improve	learning	aptitudes.

Ethical Clearance:	Not	required

Source of Funding:	Self

Conflict of Interest:	ELT



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         729      

REFERENCES

	 1.	Wong,	 C.	A	 contextual	 investigation	 of	 College	
Level	Second	Language	Teachers’	Perceptions	and	
Implementations	 of	 Communicative	 Language	
Teaching.	The	Professional	Educator,	2012;	(36)	
2,	18-34.

	 2.	Thompson	 and	 Wyatt	 ,	 Teaching	 of	 English	 In	
India,	Vol.8	Madras,	Oxford	University	Press	1952.

	 3.	Ferguson,	P.	Students’	impression	of	value	feedback	
in	Teacher’s	 education.	Appraisal	 and	Evaluation	
in	Higher	Education,	2011;	36(1),51-62.

	 4.	Hattie,	 j.&	 Timperley,	 H.	 The	 intensity	 of	
feedback.	Survey	of	Educational	Research,	2007;	
77(1),81-112.	

	 5.	Boyer,	 E.L.	 College,	 The	 undergraduate	
Experience	in	America.	Newyork:	Harper	&	Row	
1987.

	 6.	Dehler,	 G.E	 &Welsh,	 M.A.	 Against	 Spoon	
Feeding	 for	 Learning.	 Reflections	 on	 Students’	

cases	 to	 Knowledge.	 Diary	 Of	 Management	
Education,	2014;	38(,875-893.6).	

	 7.	Harold	 E.	 Palmer.	 The	 Principles	 of	 Language	
Study,	 The	 Modern	 Language	 Journal,	 1922;	
Vol.6.	

	 8.	Bhaskar	 Rao	 Digumarthi	 and	 Elizabeth	 M.E.S,	
Methods	 of	 Teaching	 English,	 Discovery	
Publishing	House,	New	Delhi,	2009.	

	 9.	Richards,	 J	 C	 Rodgers	 and	 Theodore,	 S.	
Methodologies	 and	 Methods	 in	 Language	 and	
Teaching.	 New	 York	 University,	 Cambridge	
Press,	1986,	P.P	61-64.	

	 10.	Kohil,	 A.L.	 Techniques	 of	 Teaching	 English,	
Dhanpet,	Rai	Publishing	House,	Delhi	2013.	

	 11.	Saraswathi,V.	 English	 Language	 Teaching;	
Principles	 and	 Practices,	 India,Chennai:	 Orient	
Blackswan	2004.



Designing a Collaborative Detection System for Detecting the 
Threats to the Cyber Security in Big Data

Goje Roopa1, Dadi Ramesh1

1Assistant Professor, Department of CSE, S R Engineering College, Warangal, India

ABSTRACT

In	the	season	of	big	data,	it	is	a	trouble	to	be	unraveled	for	empowering	the	solid	development	of	the	Internet	and	
the	Internet+,	mindful	the	data	security	of	people,	foundations	and	nations.	Along	these	lines,	this	manuscript	
makes	a	shared	discovering	arrangement	of	cyber	security	threats	in	big	data.	At	first,	it	clarifies	the	record	
aggregate	model	of	Flume,	the	data	store	of	Kafka,	and	the	data	strategy	of	Esper;	at	that	point	it	designs	one-
to-many	record	compilation,	reliable	data	store,	CEP	data	method	utilizing	episode	query	and	occasion	show	
comparing.	Future	execution	of	this	structure	comes	about	great	consistency	and	high	capability.	Besides,	this	
framework	execution	additionally	comes	about	reward	of	low	cost	and	bendy	activity.

Keywords: kafka, Big data, threat, Internet, cyber security.

INTRODUCTION

Now-a-days,	 there	 is	 a	 tremendous	 advancement	
in	 the	 Internet	 and	 in	 addition	 Internet	 clients	 which	
thusly	builds	the	quick	development	of	electronic	trade,	
IT	 Finance,	 Internet	 industry	 etc(Internet+),	 Hence	
more	attackers	shows	up	which	forces	threats	on	cyber	
security.	As	per	the	report	distributed	by	Akamai,	about	
the	 internet	 advancement	 security	 in	 the	 second	 from	
last	quarter	of	2015,	Cyber	security	 threats	expanded	 ,	
different	 data	 spillages	 and	 cyber	 assaults	 are	 kept	 on	
rising,	especially	DDoS(Distributed	Denial	of	Service)	
assaults	 are	 expanded	 to	 tremendous	 extent(i.e.	 upto	
180%)	which	makes	a	record.	Report	likewise	indicates	
if	 DDoS	 assaults	 expanded	 ceaselessly	 then	 it	 might	
incapacitate	 center	 switch	 of	 system	 administrators.	
Additionally,	 cyber	 assaults	 will	 cause	 genuine	 and	
noteworthy	outcomes,	for	example,	loss	of	salary,	harm	
to	notoriety	and	information	frameworks,	and	taking	of	
private	data	or	client	touchy	data.

Particularly	 in	 the	 time	 of	 big	 data,	 there	 is	 an	
enormous	 assault	 on	 the	 data	 created	 at	 each	 minute,	
and	conventional	 frameworks	are	 to	be	overpowered	 in	
managing	these	assaults.	Be	 that	as	 it	may,	 the	big	data	
innovation	is	broadly	connected	to	different	ventures,	and	
it	is	simply	started	to	use	in	the	security	business.	In	this	
manner,	it	will	be	an	improvement	pattern	to	recognize	the	
cyber	security	threats	by	ideals	of	the	big	data	innovation.	

For	example,	Zuech	R	et	al.	presented	the	particular	issues	
of	 big	 heterogeneous	 data	 combination,	 heterogeneous	
interruption	recognition	models,	and	security	information	
and	event	management	(SIEM)	frameworks	from	a	wide	
range	of	heterogeneous	sources.

There	are	five	models	utilized	as	a	part	of	big	data	
innovation	 to	 process	 the	 data:	 an	 incorporated	 online	
constant	examination	complex	event	processing	model	
which	is	called	Esper[6][7]	proposed	by	Giuseppe	Antonio	
Di	Luna	et	al;	a	distributive	and	cluster	processing	model	
which	is	called	Hadoop[4]	proposed	by	Dong	Cutting	et	al;	
a	distributive	and	continuous	investigation	model	which	
is	called	Agilis[1][11]	proposed	by	Leonardo	Aniello	and	
Roberto	Baldoni	et	al;	a	distributive	blame	tolerant	online	
ongoing	examination	model	which	is	called	Storm[10][13] 
proposed	by	Nathan	Marz’s	 et	 al;	 a	distributive	multi-
cycle	group	processing	model	which	is	called	Spark[12] 

proposed	 by	 Michael	 Armbrust	 et	 al.	 These	 big	 data	
processing	models	give	a	decent	specialized	help	to	the	
discovery	 of	 cyber	 security	 threat.	 In	 any	 case,	 these	
models	 are	 just	 data	 processing	 models	 and	 can’t	 be	
utilized	 as	 a	 total	 arrangement	 of	 free	 security	 threat	
identification	framework.	Consequently,	it	is	extremely	
important	 to	 build	 a	 security	 threat	 identification	
framework	by	using	the	big	data	processing	model.	

Any	 assault	 on	 the	 Internet	 has	 a	 specific	 law,	
and	 it	 needs	 to	 utilize	 a	 specific	 innovation	 to	 find.	
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Diane	 Staheli	 et	 al.	 proposed	 a	 community	 oriented	
examination	 framework	 -	 CARINA,	 utilizing	
cooperative	data	investigation	and	revelation	procedures	
to	give	better	choices	 to	organize	 investigation	[14].	 It	
has	faith	in	Axiom	6	in	that	“A	relationship	dependably	
exists	between	the	Attacker	and	their	Victim(s)	even	it	is	
removed,	 temporary,	or	backhanded.”	Hence,	a	govern	
for	recognizing	the	assault	is	created	by	the	relationship,	
and	the	connection	between	the	attacker	and	the	victim	
is	discovered	by	the	assault	rules.	Besides,	Esper	engine	
is	a	data	processing	model	for	processing	the	data	as	per	
the	assault	 rules.	Along	these	 lines,	 this	paper	builds	a	
community	identification	arrangement	of	cyber	security	
threats	in	big	data	by	utilizing	the	Esper	engine	as	the	data	
processing	model,	the	Flume	as	the	reliable	profoundly	
accessible	huge	log	gathering,	total	and	transmission	and	
the	Kafka	as	the	data	cache.

RELATED WORKS

 A. Flume: For	 successful	 Collecting,	 Aggregating	
and	 Broadcasting	 substantial	 measure	 of	 log	
data,	Flume	is	an	anticipated	and	very	accessible	
framework,	delivered	by	Apache.

  [2] The	 reason	 for	 its	 activity	 is	Agent,	 which	 is	
picked	 as	 the	 base	 autonomous	 task	 unit,	 and	
Event	is	utilized	as	a	center	unit	of	data	processing.	
Every	Agent	 comprises	 of	 three	 essential	 parts:	
Source,	Channel	and	Sink.

	 	Fromoutside	 assets,	 Source	 gathers	 an	 event,	
changes	 over	 into	 some	 exact	 configuration	 and	
then	sends	this	event	into	a	solitary	or	numerous	
channels.	 It	 produces	 distinctive	 strategies	 to	
assemble	 data	 from	 data	 sources,	 for	 example,	
Request	Procedure	Call,	reassure,	content,	syslog,	
executive,	and	so	on.

	 	As	 a	 Broadcasting	 channel,	 Channel	 stores	 the	
Event	send	by	the	Source	until	the	point	that	Event	
has	 been	 taken	 by	 Sink.	 It	 gives	many	Channel	
composes,	 for	 example,	 Memory	 Channel,	 File	
Channel,	 Java	 Database	 Connectivity	 Channel	
and	so	forth.

	 	As	a	data	collector,	Sink	obtains	the	Event	from	
the	Channel,	plays	out	 the	data	perseverance	for	
the	 event	 (for	 example,	 the	 event	 is	 stored	 into	
document	 frameworks,	 databases,	 or	 submitted	
to	 the	 remote	 server)	 or	 sends	 the	 Event	 into	
another	 Source.	 It	 additionally	 gives	 numerous	

data	 getting	modes,	 for	 example,	 support,	 RPC,	
content,	HDFS,	syslog	TCP,	and	so	on.	

	 	Flume	influences	an	event	to	flow	from	Source	to	
channel	 and	 then	 to	 Sink	 by	 utilizing	 this	 three	
parts.	 It	 gives	 three	 models:	 coordinated,	 one-
to-many,	many-to-one.	 In	 addition,	 for	 a	 similar	
Agent,	Source	and	Sink	are	offbeat.

 B. Kafka: Kafka	 is	 a	 conveyed	 makes	 buy	 in	
informing	framework	which	is	having	high	yield.	
It	has	the	following	qualities:	[3]	

 1. Fastness:	 A	 solitary	 Kafka	 hub	 can	 handle	
several	 uber	 bytes	 for	 every	 second	 from	
thousands	of	clients.	

 2. Scalability:	 It	 allows	 single	 bunch	 to	 be	
assumed	 as	 a	 key	 part	 of	 data	 for	 extensive	
organizations,	 and	 the	 development	 can	 be	
performed	 adaptably	 and	 straightforwardly	
without	 the	 downtime.	 The	 data	 stream	 is	
separated	and	scattered	 into	 the	group,	which	
influences	 the	 data	 to	 flow	 bigger	 than	 the	
limit	of	any	one	machine	and	accomplishes	the	
bunch	coordination.	

 3. Persistence:	 To	 defeat	 data	 misfortune	
messages	are	stored	in	a	circle	and	duplicated	in	
the	group.	With	no	adjustment	in	the	execution	
every	hub	can	handle	one	million	Mega	bytes.	

 4. Distribution:	Kafka	 is	a	present	bunch	focus	
which	 gives	 heartiness	 and	 adaptation	 to	
internal	failure.	

	 	It	contains	of	three	segments	i.e.	Maker,	Consumer	
and	 Broker.	 Maker	 is	 a	 message	 distributer.	 It	
creates	 and	 sends	 the	data	 to	Broker;	Consumer	
is	 a	 message	 endorser,	 it	 gets	 and	 then	 process	
the	 data	 from	 a	 Broke;	 Broker	 is	 a	 message	
stockpiling	 exhibit,	 the	 execution	 is	 improved	
in	 view	 of	 not	 keeping	 up	 the	 data	 utilization	
state.	 Furthermore,	 the	 three	 segments	 do	 the	
coordination	of	solicitations	and	sending	through	
the	Zookeeper	[5]	[8]. 

	 	Zookeeper	 is	 a	 conveyed	 coordination	
administration	of	utilizations,	which	depends	on	
the	Fast	Paxos	[9].	It	creates	a	pioneer	through	the	
race,	and	just	the	pioneer	can	present	the	proposer.

 C. Esper: Esper	 is	 a	 flow	 of	 data	 processing	
technique	for	Complex	Event	Processing	(CEP),	
it	has	the	following	highlights:	[6]	
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	 1.	By	utilizing	Event	Processing	Language	(EPL)	
questions	of	memory	database	complex	events	
are	handled.	It	has	better	processing	and	query	
execution	 when	 contrasted	 and	 conventional	
social	database.	

	 2.	Event	is	handled	by	utilizing	two	components.	
State	 Machine	 is	 utilized	 to	 execute	 event	
mode	coordinating	in	view	of	the	articulation.	
The	event	processing	strategy	is	to	coordinate	
the	 event	 anticipated	 that	 would	 exist,	 the	
truant	 event	 or	 the	 blend	 of	 events;	 and	 the	
query	of	 the	 event	flow	 is	 actualized	 through	
the	EPL	proclamation.	Channel,	Slip	window,	
total,	 joint	 investigation	 is	 the	 elements	 of	
event	 processing.	The	EPL	 receives	 the	 view	
to	put	 the	developed	data	into	one	event	flow	
and	to	drive	the	flow	of	the	data;	and	the	data	
is	 handled	 amid	 the	 data	 flow	 procedure	 to	
acquire	a	last	required	outcome.	

	 3.	It	gives	numerous	data	processing	techniques:	
POJOS	 (Plain	 Old	 Java	 Objects),	 MAP,	
SOCKET,	XML,	and	so	on.	

	 4.	500	thousand	events	are	handled	every	second	
and	achieves	70Mbps	information	flow	rate	

	 5.	When	 another	 threat	 arrives,	 recognition	
rationale	 is	 computerized	 powerfully	 by	
erasing/coordinating	SQL	query	explanations.	

	 6.	The	overhead	is	low.	

The	example	of	Esper	is	a	decide	that	is	made	out	
of	nuclear	events	and	administrators.	The	nuclear	events	
are	altered	events,	and	the	example	administrators	are	of	
4	composes:

	 1.	Repetition	 administrators:	 each,	 every-
unmistakable,	[num]	and	until	

	 2.	Logical	administrators:	and,	or,	not	

	 3.	Order	administrator:	-	>	(followed	by)	

	 4.	Event	 lifecycle	 administrators:	 clock:	 inside,	
clock:	inside	max,	while-articulation	

The	 example	 administrators	 are	 like	 different	
administrators	 and	 additionally	 have	 the	 need.	As	 per	
the	 need	 of	 the	 example	 administrators,	 the	 example	
articulation	“a->b”	alludes	 to	 that	 if	 event	of	 an	event	
b	 on	 the	 correct	 side	 follows	 the	 event	 of	 an	 event	
an	 on	 the	 left	 side,	 it	 enters	 an	 Esper	 engine.	 The	
example	 articulation	 “each	 a->b”	 implies	 that	 once	 an	
event	B	enters,	all	events	A	preceding	 the	event	B	are	
coordinated,	and	on	the	off	chance	that	it	prevails	with	
regards	to	coordinating,	it	enters	the	Esper	engine.

The	 nuclear	 events	 are	 joined	 into	 various	
articulations	by	utilizing	the	example	administrators	 in	
order	 to	 frame	 diverse	 examples,	 and	 the	 relationship	
between’s	the	events	is	investigated	by	the	examples.

Design of Mutual Detection of Threat: In	the	mutual	
threat	 detection	 architecture,	 the	 data	 agreement	 is	
generally	partitioned	into	five	phases:	data	source,	data	
accumulation,	 data	 cache,	 data	 processing,	 and	 data	
stockpiling.	 The	 data	 source	 is	 different	 system	 data	
bundles	communicated	on	the	system;	the	data	gathering	
is	 to	 just	 handle	 and	 channel	 the	 system	 parcels,	 and	
is	 utilized	 as	 the	 maker	 of	 Kafka	 to	 make	 data;	 the	
data	 cache	 is	 to	 compose	 the	 Broker	 by	 resource	 of	
Zookeeper,	so	the	data	accumulation	rate	is	reliable	with	
the	data	allotment	rate,	and	it	supplies	the	consistency	of	
the	data;	the	data	administration	is	utilized	as	the	client	
of	Kafka	 to	 expend	 the	 data	 amid	 the	EPL	 query	 and	
model	of	Esper	Engine,	and	 it	enacts	 the	 tuning	 in	 for	
the	 occurrence	 indistinguishable	 the	 model;	 the	 data	
stockpiling	is	to	relentlessly	store	the	data	in	the	period	
of	data	 accumulation	and	data	processing,	 and	 to	give	
the	 data	 for	 disconnected	 investigation	 and	 plan.	 The	
fundamental	reproduction	of	the	mutual	hazard	detection	
basic	outline	is	represented	in	Figure	1.

Fig. 1: Shows mutual threat detection architecture
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CONCLUSION

With	 a	 specific	 end	 goal	 to	 advance	 solid	 and	
safe	 improvement	of	 the	 Internet+,	 this	paper	builds	 a	
cooperative	detection	framework	for	distinguishing	the	
threats	to	the	cyber	security	in	big	data	by	utilizing	the	
innovation	of	big	data.

Firstly,it	 presents	 the	 included	advancements	 -	 the	
arrangement	of	pacp	bundles,	the	log	gathering	parts	of	
Flume,	 the	 qualities	 and	 data	 accumulation	 segments	
of	Kafka	middleware,	 the	memory	database,	 the	event	
stream	query	 instrument	and	 the	example	coordinating	
component	 of	 Esper,	 and	 the	 assault	 kind	 of	 DDoS.	
Besides,	it	outlines	the	data	flow	for	parsing	the	system	
bundles,	the	one-to-many	log	gathering	model	of	Flume,	
the	 steady	 data	 storing	 of	 Kafka	 and	 the	 CEP	 data	
processing	of	Esper,	and	additionally	plans	the	general	
architecture	model	of	the	community	threat	detection.
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ABSTRACT

We	depict	an	involvement	with	in-service	teachers.	In	this	experience	the	teachers	composed	instructional	
proposals	 to	create	 students	mathematical	knowledge.	This	proposition	was	utilized	 to	 instruct	a	 similar	
course	a	few	times.	After	every	execution	the	teachers	talked	about	the	experience.	We	watched	the	cycles	
of	refinement	when	the	teachers	actualized	the	proposals	and	talked	about	the	outcomes.	In	this	process	the	
teachers’	originations	about	learning	and	teaching	mathematics	developed.	The	originations	changed	when	
the	teachers	shared	and	examined	the	outcomes	among	themselves.	We	utilized	the	Models	and	Modeling	
perspective	 to	dissect	 instructional	proposals.	The	documents	delivered	by	 the	 teachers	were	 the	base	 to	
recognize	the	development	of	mindsets	about	the	students	learning	process.	The	teachers	depicted	in	this	
paper	are	studying	in	a	master’s	program	in	mathematics	education.

Keywords: In-service teachers, Modelling, Cycles of understanding.

INTRODUCTION

Learning	 mathematics	 involves	 the	 improvement	
of	mathematical	 knowledge	 and	 thinking.	The	 students	
need	 to	 learn	 ideas,	 to	 create	 capacities,	 aptitudes,	 and	
propensities	for	the	discipline.	Also,	they	need	to	obtain	
capacities	 to	 exchange	 the	 knowledge	 and	 aptitudes	 to	
new	assignments	and	learning	settings.	By	what	method	
should	 this	 be	 possible	 in	 the	 classroom?	 What	 kind	
of	 mathematics	 teachers	 are	 required?	 What	 kind	 of	
educational	 projects,	 tasks,	 and	 processes	 ought	 to	 be	
created?	 By	what	method	 should	mathematics	 teachers	
be	bolstered	 to	 incorporate	exercises	 into	 their	 teaching	
hones	that	rouse	students	to	focus	on	learning?	When	we	
talk	 about	 the	 need	 to	 enhance	 a	 teaching	 and	 learning	
process	there	are	a	few	inquiries	that	emerge	and	identify	
with	all	levels	of	members	–	from	students,	to	teachers,	to	
designers,	 to	 specialists	of	 the	 education	 framework.	 In	
this	paper	we	talk	about	inquiries	including:	What	kind	of	
mathematical	exercises	and	learning	processes	do	teachers	
underscore	 in	 their	mathematics	 instructional	 proposals	
when	they	need	to	include	issues?	How	do	teachers	think	
students	 learn	 mathematics?	 How	 do	 teachers	 imagine	
their	part	and	the	part	of	their	students	during	instruction?	
The	outcomes	introduced	in	this	paper	were	gotten	from	
a	 teachers’	 training	 program.	 This	 program	 includes	

Models	and	Modeling	and	Problem	Solving	perspectives	
as	procedures	to	educate	mathematics.

LITERATURE REVIEW
The	Models	and	Modeling	perspective	(MM)	is	our	

structure.	 It	 uncovers	 the	 intricacy	 of	 the	 teaching	 of	
mathematics,	learning,	and	critical	thinking	(Lesh,	2010)
[2].	MM	imagines	the	learning	of	mathematics	as	a	process	
of	 improvement	 of	 calculated	 frameworks	 or	 models	
that	 are	 continually	 changing	 during	 the	 interaction	
between	 the	 individual	 and	 the	 issue	 or	 circumstance.	
The	 learning	 process	 involves	 a	 progression	 of	 cycles	
of	understanding	where	 the	 calculated	 frameworks	 are	
changing	to	more	refined	models.	The	early	interpretation	
of	 the	 circumstance	 for	 the	 most	 part	 changes	 since	
subjects	 bit	 by	 bit	 see	more	 important	 information.	 In	
these	cycles	the	subjects	think	in	various	courses	about	
givens,	objectives,	and	the	conceivable	way	from	givens	
to	 objectives.	 The	 initial	 suspicions	 are	 incorrect	 or	
too	 much	 limiting.	 The	 early	 cycles	 are	 infertile	 and	
misshaped	 contrasted	 and	 the	 later	 interpretations.	
According	 to	 Lesh	 and	 Doerr	 (2003)[3],	 models	 are:	
“Reasonable	 frameworks	 (consisting	 of	 components,	
relations,	activities	and	principles	governing	interactions)	
that	 are	 communicated	 using	 outside	 documentation	
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frameworks”.	 For	 instance,	 the	 students	 create	models	
or	 calculated	 frameworks	 to	 portray	 or	 explain	 the	
conduct	of	a	genuine	circumstance	or	issue	postured	in	
the	classroom.	The	students	can	likewise	create	models	
to	make	another	issue	or	circumstance.	

In	 the	MM	perspective	 the	 subjects	 create	models	
to	understand	nature	and	circumstances	where	they	are	
involved.	 According	 to	 this	 perspective,	 the	 process	
of	 externalization	 of	 the	 originations	 is	 an	 asset	 to	
understand	 the	 subjects’	 state	 of	 mind.	 The	 models	
give	information	about	the	subjects’	originations	of	the	
circumstance.	They	demonstrate	the	early	mindsets	and	
how	these	advance	(Lesh,	2010)[2]. 

The	subjects	of	the	Models	and	Modeling	perspective	
research	can	be	students,	teachers,	designers,	analysts	(or	
instructors)	themselves	or	other	education	chiefs.	In	this	
sense,	the	teachers	ought	to	make	models	to	understand	
the	 students’	 learning	 and	 teaching	 processes.	 Doerr	
and	 Lesh	 (2003)[3]	 recommend	 that	 we	 need	 to	 make	
settings	 in	which	 teachers	can	express	and	adjust	 their	
mindsets	 about	 the	 teaching	 and	 learning	 processes.	
MM	perspective	gives	information	about	how	teachers	
interpret	their	training,	how	their	mindsets	advance	after	
some	 time	 and	how	 these	 interpretations	 influence	 the	
educator’s	training.	

Lesh	 (2003)[1]	 recommends	 that	 teachers	 need	
to	 interpret	 circumstances	 with	 regards	 to	 their	 real	
practice.	The	teachers	need	to	at	the	same	time	address	
mathematical	substance,	instructive	methodologies,	and	
mental	 parts	 of	 a	 teaching	 and	 learning	 circumstance;	
for	 instance,	 those	 perspectives	 identified	 with	 the	
applied	 learning	 in	 the	 individual	 and	 social	 settings.
They	should	have	the	capacity	to	decide	for	themselves	
whether	 their	 interpretations	 and	ensuing	activities	 are	
moving	towards	wanted	closures	specifically	settings.

METHODOLOGY

Six	 in-service	 teachers	with	 involvement	with	 the	
high	school	level	participated	in	this	process.	Nonetheless,	
the	 information	 exhibited	 here	 were	 taken	 from	 two	
teachers	(Kent	and	Jim).	They	were	studying	a	master’s	
degree	program	in	Mathematics	Education.	The	teachers	
had	 already	 discussed	 Problem	 Solving	 Perspective	
(Schoenfeld,	 1994)	 among	other	mental	 hypotheses	 to	
understand	the	learning	and	teaching	process.	They	had	
talked	about	the	benefits	of	encouraging	critical	thinking	
in	 the	 classroom	 to	 advance	 mathematical	 knowledge	

and	 thinking.	They	could	separate	between	 the	 routine	
and	non-routine	issues	(Santos,	1997)[4].	They	examined	
the	part	of	teachers	and	students	in	this	perspective.	They	
additionally	had	partaken	in	critical	thinking	encounters,	
as	students	of	the	master’s	program.	The	teachers	were	
requested	to	outline	an	instructional	proposition	through	
genuine	circumstances	or	issues	that	would	encourage	the	
students’	improvement	in	mathematical	knowledge	and	
thinking.	The	teachers	needed	to	actualize	the	proposals	
in	 the	 classroom.	 A	 few	 inquiries	 were	 raised:	 What	
mathematical	 knowledge	 and	 thinking	 should	 students	
display	toward	the	finish	of	a	mathematics	course?	The	
proposals	were	 utilized	 as	 a	 part	 of	 courses	 instructed	
in	 various	 cycles	 by	 the	 teachers.	The	 proposals	were	
actualized,	adjusted,	refined	maybe	a	couple	times.	We	
were	 interested	 in	 the	 process	 of	 advancement	 of	 the	
proposals	made	by	the	teachers	since	we	were	studying	
the	 teachers’	 models	 or	 mindsets	 about	 the	 students’	
learning	process.	In	this	sense	we	took	every	one	of	the	
documents	 created	by	 the	 teachers.	To	begin	with,	we	
recognized	 two	 diverse	 mindsets	 about	 the	 students’	
learning	process.	We	additionally	 recognized	cycles	of	
understanding	of	the	proposals	which	were	continually	
changing	 during	 the	 interaction	 among	 the	 teachers,	
the	 companions,	 the	 instructor,	 the	 classroom	 and	 the	
proposals.	The	correspondence	was	critical.	The	teachers	
had	the	chance	to	impart	the	proposals	to	their	instructor.	
They	talked	about	together	the	outline	of	the	proposals,	
destinations,	 issues,	 instructive	 systems	 picked	 and	
mental	parts	of	a	teaching	and	learning	circumstance	as	
those	said	by	Lesh	(2003)[1].	We	watched	 the	 teachers’	
work	 during	 one	 year.	 The	 teachers	 were	 designing,	
modifying,	 implementing	 and	 refining	 the	 proposals.	
There	were	two	implementations	in	the	classrooms.

RESULTS AND DISCUSSION OF RESULTS

The	didactic	proposals	were	dissected	and	the	part	
of	the	included	problems.	We	distinguished	two	unique	
kinds	of	proposals.The	objective	was	to	utilize	them	like	
an	 instrument	 to	 assess	 the	mathematical	 learning.	We	
alluded	to	them	as	Problem	as	Assessment.	The	second	
kind	 included	problems	as	a	vehicle	for	promoting	the	
improvement	of	mathematical	knowledge	and	thinking.	
We	alluded	to	them	as	Problem	as	Media	Learning.

Didactic proposals:	Problem	as	Assessment	

There	 were	 three	 proposals	 portrayed	 by	 this	
compose.	 These	 proposals	 included	 mathematical	
definitions,	 properties,	 illustrations,	 and	 activities.	The	
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part	of	the	instructor	was	to	present	and	open	a	few	cases	
to	show	the	utilization	of	the	mathematical	ideas	and	the	
properties.	 The	 teachers	 urged	 the	 students	 to	 rehash	
comparable	 exercises	 as	 we	 can	 find	 in	 Fig.	 1	 (taken	
from	one	of	the	instructional	proposals).	These	exercises	
can	 be	 considered	 activities	 or	 routine	 problems	 since	
they	were	proposed	after	the	educator	explained	how	to	
take	care	of	comparable	problems.	The	setting	of	these	
exercises	was	 the	mathematics,	 i.e.	 the	 inquiries	were	
about	mathematical	subjects.	

The	 teachers	 supported	 the	 inclusion	 of	 activities	
in	 the	 didactic	 proposition.	 They	 suspected	 that	 the	
students	 needed	 to	 fabricate	 mathematical	 knowledge	
before	 solving	 problems.	 They	 additionally	 contended	
the	need	to	include	ideas	before	including	methods.

Activity 1:

The	 teacher,	 inplenary,	explains	 to	 the	students	
how	to	manipulate	and	use	the	following	equations

(x-h)2 = 4p(y-k) (y-k)2 = 4p(x-h)

The	goal	 is	 that	 students	 relate	 the	equation	with	
the	graph.

Fig. 1: Example of the activities included in the first 
type of the proposals. This one was elaborated by 

one teacher who will be called Kent.

The	teachers	educated	the	students	the	prerequisite	
ideas	 and	 abilities	 in	 mathematical	 settings.	 They	
showed	general	 substance	 and	 then	 they	demonstrated	
to	 utilize	 preceding	 ideas,	 abilities	 and	 heuristics	 to	
take	 care	 of	 routine	 mathematical	 problems.	 In	 these	
proposals	 the	 teachers’	 part	 in	 the	 classroom	 was	 to	
initiate	 and	 answer	 inquiries	 from	 students	 and	 to	
control	the	exercises	towards	a	few	goals.	The	problems	
included	 in	 the	 proposition	 by	 the	 teachers	 were	 the	
supposed	 routine	mathematical	 problems	 (Fig.	 1).	The	
non-routine	problems	were	included	toward	the	finish	of	
the	didactic	proposition.	The	part	of	them	was	centered	
around	the	transfer	of	knowledge	to	new	circumstances.	
The	 teachers	utilized	 these	 last	 problems	 to	 assess	 the	
learning	of	mathematics.	The	problems	were	like	those	
from	course	readings	(Fig.	2).	The	teachers	 trusted	the	
students	could	manipulate	logarithmic	articulations	and	
utilize	them	to	take	care	of	problems	in	various	settings	
(Problem	1	is	an	example).

Fig. 2: This is a non-routine problem included in 
Kent’s instructional proposal. It is considered anon- 
routine problem because the teacher did not show 

the students how to solve it. The problem was a 
challenge for thestudents.

The	 constrained	 accomplishments	 of	 students	 in	
solving	non-routine	problems	enabled	Kent	 to	 analyze	
their	didactic	proposition	and	the	instructional	exercises.	
The	discussion	between	the	educator	and	the	instructor	
allowed	 the	 instructor	 to	 recognize	 two	 processes	 that	
were	not	 associated	 in	 the	proposition:	 the	 learning	of	
knowledge	 and	 the	 assessment.	At	 the	 end	of	 the	 day,	
the	 instructor	 had	 not	 associated	 the	 determination	 of	
exercises	 identified	with	 the	 condition	 of	 the	 parabola	
and	its	diagram,	and	the	process	of	solving	non-routine	
problems	 associated	 with	 illustrative	 movement.	 The	
educator	 discovered	 that	 the	 assessment	 process	 of	
learning	 had	 turned	 into	 a	 process	 of	 mathematical	
learning.	 Solving	 the	 non-routine	 problems	 moved	
toward	 becoming	 for	 the	 students	 another	 phase	 of	
advancement	of	mathematical	substance	understanding.

After	 discussion	 with	 the	 instructors,	 the	 educator	
perceived	 that	 the	problem	 solving	process	 ought	 to	 be	
utilized	to	create	learning	instead	of	being	utilized	just	to	
assess	the	procured	knowledge.	This	state	of	mind	enabled	
him	 to	 redefine	 the	part	of	problems	 in	 the	proposition,	
the	targets	and	the	idea	of	assessment	and	transference	of	
knowledge.	He	altered	the	model	or	state	of	mind	about	
the	process	of	learning	and	he	reorganized	the	instructional	
exercises	previously	implementing	again.

Didactic proposals:	Problem	as	Media	Learning	

There	were	three	proposals	portrayed	by	this	write.	
One	proposition	of	this	write	was	outlined	by	Jim.	The	
proposition	was	based	on	solving	non-routine	problems	
involving	 circumstances	 that	 were	 natural	 to	 the	
students.	The	composed	non-routine	problems	involved	
the	 analysis	 of	 useful	 relations	 between	 quantities	 in	
various	settings,	for	example,	excursions,	shopping,	and	
telephone	calls.	The	problems	were	introduced	from	the	
earliest	starting	point	of	the	proposition	until	the	finish	
of	it.	The	educator	explained	that	the	point	was	to	create	
mathematical	understanding	through	problem	solving.
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The	 instructor	 actualized	 the	 proposition	 with	
students	 who	 had	 taken	 past	 conventional	 variable	
based	math	 courses.	The	 students	worked	 individually	
to	 answer	 the	 inquiries	 proposed	 in	 the	 movement.	
Jim’s	part	was	 centered	 around	 reviewing	 the	 answers	
given	by	 students;	he	approved	students’	answers,	 and	
answered	 questions.	 In	 a	 few	 sessions	 Jim	 proposed	
to	 manipulate	 logarithmic	 articulations	 as	 homework,	
however	 he	watched	 that	 students	 did	not	 take	part	 in	
this	movement.	The	mathematical	articulations	proposed	
were	not	related	with	the	principal	action.

Jim	discussed	the	outcomes	obtained	by	the	students	
with	 the	 instructor.	 This	 discussion	 enabled	 Jim	 to	
assess	and	refine	the	didactic	proposition.	He	redefined	
goals	and	instructive	technique	to	be	sought	after	later.	
He	 audited	 the	 exercises	 included	 in	 the	 understudy’s	
homework	 keeping	 in	 mind	 the	 end	 goal	 to	 associate	
them	with	the	main	action	in	the	worksheet.	He	chose	to	
incorporate	work	in	sets	and	gathering	discussions	in	the	
classroom.	Jim	built	a	second	form	(Fig.	3).

Fig. 3: Second version of the activity designed by Jim

Jim	 executed	 his	 second	 form	 of	 the	 didactic	
proposition	with	another	class.	He	organized	students	in	
sets	 to	help	each	other	 in	 the	 learning	process.	Problem	
solving	and	gathering	discussions	were	gone	for	guiding	
the	 session	 to	 his	 targets	 for	 the	 exercise.	 His	 part	 as	
an	educator	 changed	and	was	never	 again	centered	 just	
around	crafted	by	individual	students.	In	any	case,	when	
the	instructor	conveyed	the	consequences	of	the	execution,	
he	 understood	 that	 his	 part	 had	 concentrated	 again	 on	
validating	 systems	 and	 answering	 inquiries,	 instead	 of	
questioning	 the	knowledge	of	 students,	notwithstanding	
when	they	were	doing	the	normal	action.

Jim	 found	 that	 working	 in	 sets	 could	 assist	 the	
students	 with	 assessing	 and	 refine	 their	 answers	 to	 the	

inquiries	and	understand	the	general	circumstance	in	the	
movement.	 These	 settings	 imparted	 individual	 ideas,	
produce	 contentions,	 and	 assess	 ideas.	The	 two	 sorts	 of	
proposals	showed	three	important	aspects:	the	part	of	the	
students,	 the	 part	 of	 the	 teachers	 and	 the	 mathematical	
knowledge.	 This	 way	 included	 the	 students	 did	 just	 a	
single	kind	of	movement,	for	example,	 the	reiteration	of	
calculations	and	methods.	The	teachers	did	not	consider	the	
importance	of	developing	capacities	and	propensities	for	
thought	in	the	classroom,	for	example,	generating	guesses,	
argumentation,	and	the	meta-discernment	process.

In	 the	 second	 form	 of	 the	 proposals	 the	 teachers	
demonstrated	 another	 cycle	 of	 refinement	 about	 their	
understanding	 of	 the	 students’	 learning	 process.	 They	
thought	 about	 the	 importance	of	developing	capacities	
and	 propensities	 for	 thought	 in	 the	 classroom.	 The	
teachers	 distinguished	 the	 need	 to	 relate	 the	 applied	
knowledge	 and	 the	 capacity	 to	 utilize	 it	 in	 different	
circumstances	 in	 the	 classroom;	 in	 this	 way,	 they	
reorganized	 the	exercises	and	problems	 in	 the	didactic	
proposition	 looking	 for	 students	 to	 transfer	 their	
experience	(Doerr	and	Lesh,	2003)[1].

At	 the	 point	 when	 the	 teachers	 were	 involved	
in	 the	 plan	 and	 usage	 of	 the	 didactic	 proposals	 they	
displayed	their	originations	about	 the	mathematics	and	
the	 mathematical	 learning	 process.	 These	 originations	
were	changing	while	they	were	discussing	the	outcomes.	
According	to	Models	and	Modeling	Perspective	(Lesh,	
2010)[2],	we	require	this	kind	of	circumstance	for	teachers	
to	uncover,	demonstrate,	revise	and	refine	their	thinking,	
and	thusly	to	alter	and	broaden	their	origination	of	the	
mathematics	 and	 the	 mathematical	 learning	 process.	
The	 teachers	 need	 to	 interpret	 or	 assess	 the	 students’	
thinking,	 plan	 proper	 arrangements	 of	 instructional	
exercises,	select	and	adjust	or	broaden	tasks	in	the	light	
of	 understudy	 understanding	 (Doerr	 and	 Lesh,	 on	 the	
same	page).

CONCLUSIONS

The inquiries raised in this paper are:	 What	 kind	
of	 mathematical	 exercises	 and	 learning	 processes	 do	
teachers	 emphasize	 in	 the	 mathematics	 instructional	
proposals	 when	 they	 need	 to	 include	word	 problems?	
How	 do	 teachers	 think	 students	 learn	 mathematics?	
How	do	teachers	imagine	their	part	and	the	part	of	their	
students	during	instruction?	These	are	firmly	identified	
with	the	sort	of	didactic	proposals	outlined	and	actualized	
by	the	teachers.
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The	chance	to	impart	the	proposition	to	partners	and	
instructors,	enabled	the	teachers	to	assess,	revise	and	refine	
their	 thinking	 about	 teaching	 and	 learning	 mathematics.	
The	teachers	had	the	chance	to	problematize	the	didactic	
proposition	and	 instructors	had	 the	chance	 to	know	 their	
convictions	about	mathematical	knowledge,	the	assessment	
and	learning	that	mathematics	teachers	had.

Regarding	the	third	inquiry	postured	in	this	paper	we	
found	that	the	teachers	did	not	problematize	the	action	
of	 the	 students	 in	 the	 classroom	 to	 advance	 learning.	
The	origination	was	diminished	to	answer	the	inquiries	
and	 approve	 the	 strategies.	 The	 chance	 to	 discuss	 the	
involvement	 with	 associates	 and	 instructors	 allowed	
teachers	 to	 understand	 the	 need	 to	 change	 the	 parts	
credited	 to	 the	students	and	 the	educator.	The	 teachers	
were	analyzing	the	assessment	of	the	understudy	learning	
as	well.	Teachers	began	 to	understand	 that	 assessment	
was	not	just	to	see	that	“six	students	effectively	answered	
and	 four	 did	 it	 incorrectly”.	 They	 are	 learning	 about	
how	to	make	community	situations	to	help	the	learning	
process.	 Instructors	 are	 additionally	 in	 the	 process	 of	
learning,	creating	models	 that	permit	an	understanding	
of	 the	 advancement	 and	 improvement	 of	 the	 educator	
learning	 background.	 Instructors	 are	 sharing	 ideas	 in	
seminars,	which	serves	 to	create	models	which	bolster	
the	advancement	of	teachers.	

We	 concur	 with	 the	 Models	 and	 Modeling	
perspective	that	is	worried	about	the	many-sided	quality	
of	 circumstances	 that	 teachers	 need	 to	 consider	 to	 be	
better	teachers	and	about	how	they	need	to	make	models	
to	 depict,	 explain,	 manipulate,	 anticipate,	 and	 control	
their	 own	 teaching	 practice.	 Learning	 requires	 the	
adjustment	of	mental	models	that	are	made	and	altered	
when	the	subject	can	analyze	and	convey	them	to	others.	
Cooperative	conditions	can	bolster	this	process.
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ABSTRACT

The	achievement	of	any	country	to	a	great	extent	relies	upon	the	ability,	proficiency,	learning	and	expertise	
of	 its	HR.	The	 entire	 education	 system	 is	 for	 the	 satisfaction	of	 this	 future	 need.	For	 this	 situation,	 the	
present	education	is	the	future	probability	of	improvement	of	any	country.	By	and	by,	technical	education	
is	intensely	inclined	towards	its	ability	to	advance	students	with	information	and	skills	in	getting	a	lucrative	
activity.	The	technical	education	is	driven	towards	business	rivalry,	which	is	forced	by	monetary	powers.	
Engineering	schools	are	begun	developing	like	mushrooms	all	through	India	and	particularly	in	Gujarat.	The	
greater	part	of	the	students	have	obtained	their	school	education	in	regional	languages.	They	learned	English	
however	just	as	one	paper	to	get	some	great	imprints.	In	these	conditions,	English	is	an	equivocal	language	
for	the	regional	language	students.	They	have	a	tendency	to	confer	syntactic	blunders	in	their	understanding,	
written	work	and	discussion.	In	Technical	education,	students	need	to	learn	English	just	in	1	or	2	semesters.	
However,	later	on	they	go	out	their	engineering,	they	at	that	point	think	that	its	hard	to	talk	in	English.	They	
might	be	great	 in	 their	center	branches;	 they	discover	 trouble	 in	bantering	and	passing	 their	 insight	and	
capacity.	The	vast	majority	of	the	schools	are	opened	up	by	private	financial	specialists.	Thus,	to	cut	the	use,	
they	choose	English	instructors	on	impermanent	address	premise.	Because	of	absence	of	clear	approach	by	
the	administration,	the	two	students	and	English	instructors	need	to	endure.	The	nature	of	the	vast	majority	
of	the	engineering	organizations	is	sketchy.	Because	of	the	disappointment	of	giving	employability	skills,	
students	especially	and	country	in	the	vast	setting	need	to	endure.

Keywords: English Teaching, English Language, Technical Education, Degree Engineering, Diploma 
Engineering.

INTRODUCTION

The	 coming	 of	 new	 machines	 and	 technology	
acquired	 exceptional	 changes	 all	 kinds	 of	 different	
backgrounds,	 society	and	 in	our	country.	The	world	 is	
considered	 as	 global	 village.	 Numerous	 multinational	
organizations	come	to	India	in	most	recent	two	decades.	
They	build	up	gigantic	production	plants.	Some	Indian	
organizations	 additionally	 build	 up	 their	 production	
plants	 in	 India.	 In	 the	 production	 plants,	 they	 require	
substantial	 prepared	 work	 constrain.	 This	 cycle	 has	
enormous	effect	on	education,	particularly	on	technical	
education	 of	 India.	 Diploma	 Engineering	 and	 Degree	
Engineering	 give	 great	 chance	 to	 have	 a	 high	 salary	
job.	 Engineering	 field	 can	 give	 handsome	 salary	
instantly	in	the	wake	of	securing	the	capability.	An	ever	
increasing	number	of	understudies	are	pulled	in	towards	

Engineering	field.	The	greater	part	of	 the	understudies	
have	passed	their	school	education	in	regional	medium.

Growth of Technical Education in India: A Brief 
History:	Technical	education	does	not	have	long	history	
like	writing	in	India.	The	principal	engineering	school	set	
up	in	U.P.	in	1847,	for	the	preparation	of	Civil	Engineers.	
More	three	Engineering	Colleges	were	opened	in	1856.	
Later	 on,	 Pune	 College	 of	 Engineering	 and	 Guindy	
College	of	Engineering	were	begun	in	1858.	After	1880,	
the	 demand	 for	 mechanical	 and	 electrical	 engineering	
emerged,	 however	 just	 apprenticeship	 classes	 in	 these	
subjects	were	presented.	The	Victoria	Jubilee	Technical	
Institute,	which	was	begun	in	Mumbai	in	the	year	1887,	
offered	 such	 apprenticeship	 classes.	 Its	 goal	 was	 to	
offer	 preparing	 to	 licentiates	 in	 Electrical,	Mechanical	
and	 Textile	 Engineering.	 In	 1915,	 the	 Indian	 Institute	
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of	 Science,	 Bangalore,	 presented	 Certificate	 Program	
in	Electrical	Engineering.	The	credit	of	first	beginning	
degree	classes	in	mechanical	and	electrical	engineering	
and	in	metallurgy	goes	to	the	University	of	Banaras	in	
1917.	Many	engineering	universities	began	after	August	
15,	1947.	It	is	because	of	the	acknowledgment	that	India	
needs	 to	wind	 up	 an	 extraordinary	mechanical	 nation,	
and	would	require	a	far	expansive	number	of	designers.	
Amid	 the	most	 recent	 two	 decades,	 an	 efficient	 and	 a	
wide	 system	of	 technical	 establishments	offers	diverse	
kinds	of	projects	like	expert	courses,	specialist	(diploma)	
courses,	graduate	and	post-graduate	courses,	and	so	on.	
In	 most	 recent	 two	 decades,	 engineering	 schools	 are	
begun	developing	like	mushrooms	all	through	India	and	
particularly	in	Gujarat.

Importance of English Language:

Any	 language	 is	 medium	 of	 correspondence.	 C.	
L.	Wrenn	 characterizes	 language	 in	 the	 accompanying	
words:	

Language	 is	 the	 statement	 of	 human	 identity	 in	
words,	 regardless	 of	 whether	 composed	 or	 talked.	 It	
is	 the	 all	 inclusive	 medium	 alike	 to	 convey	 the	 basic	
actualities	and	emotions.	(Wrenn:	2001;[3])	

Despite	 the	 fact	 that	 English	 is	 just	 one	 language	
as	different	languages	may	be.	Yet,	in	late	time,	English	
turns	 into	 the	 medium	 of	 correspondence	 everywhere	
throughout	 the	globe	 in	 the	 time	of	globalization.	One	
can’t	make	 due	 in	 this	 focused	world	without	English	
and	PC	learning.	One	can’t	consider	higher	examinations	
without	the	learning	of	English.	One	can’t	impart	his	or	
her	thoughts,	sentiments	and	considerations	without	the	
assistance	of	English	to	the	colossal	mass.	English	turns	
into	a	dowager	of	the	world	in	obvious	sense.	

The	 information	 of	 English	 language	 is	 one	 of	
the	 fundamental	 parameters	 in	 the	 enrollment	 criteria.	
As	 in	 the	 Indian	 setting,	 an	 engineering	 understudy’s	
achievement	 in	 the	 on-grounds	 enlistment	 is	 for	 the	
most	 part	 in	 view	of	 their	 show	of	 relational	 abilities.	
As	 indicated	 by	 the	 National	Association	 of	 Software	
and	 Services	 Company	 (NASSCOM),	 just	 25	 percent	
of	 technical	 graduates	 are	 reasonable	 for	 work	 in	
the	 outsourcing	 business	 in	 light	 of	 their	 absence	 of	
capacities	to	talk	or	compose	well	in	English.	(Karnik,	
2007	as	refered	to	in	P’Rayan	2008:[1]).

Scenario of English Language Teaching:	 The	 vast	
majority	 of	 the	 students	 originate	 from	 the	 regional	
foundation.	They	learned	English	yet	just	as	one	paper	to	
get	some	great	imprints.	They	don’t	have	any	individual	
around	them	with	whom	they	can	talk.	The	four	parameters	
of	 Language	 taking	 in,	 those	 are	 perusing,	 composing,	
tuning	in	and	talking	are	not	under	any	condition	satisfied.	
On	 the	off	chance	 that	 some	 individual	 attempts	 to	 talk	
with	 the	understudy	 in	English,	he	barely	can	banter.	 In	
these	 conditions,	English	 is	 a	questionable	 language	 for	
the	regional	language	students.	They	have	a	tendency	to	
submit	syntactic	mistakes	in	their	understanding,	written	
work	and	discussion.	They	have	great	learning	of	different	
subjects,	however	their	capability	in	English	is	extremely	
poor.	The	following	are	a	few	purposes	behind	the	poor	
capability	in	English	of	the	students.

Problems faced by Students:

 z Students	originate	from	regional	medium	schools.

 z Parents	can’t	understand	and	talk	in	English.

 z Even	 educators	 can’t	 impart	 in	 English	 in	
classrooms.

 z Less	 significance	 and	 accentuation	 is	 given	 to	
the	 English	 language	 in	 the	 examination	 when	
contrasted	with	the	other	technical	subjects.

 z Students	 additionally	 take	 this	 subject	 for	 simply	
getting	passing	imprints.

Problems faced by English Teachers:

 z Over	 quality	 of	 the	 quantity	 of	 students	 in	 the	
classroom.

 z Teaching	 talking	 abilities	 is	 extremely	 perplexing	
in	the	expansive	classes.

 z Students	underestimate	English	Language	teaching	
taken.

 z Only	for	1	or	2	semesters	is	 the	ideal	opportunity	
for	instructors	to	educate	English.

 z Most	 of	 the	 students	 are	 from	 regional	 medium,	
they	anticipate	from	the	speaker	to	show	English	in	
their	regional	medium.

 z In	 the	vast	majority	of	diploma	universities,	 there	
isn’t	Language	Laboratory	office.

 z Minimum	significance	is	given	by	the	students	and	
by	the	entire	framework	to	the	capability	in	English.
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Impact of English Language Teaching:	 In	 above	
conditions,	 it	 is	 extremely	 troublesome	 both,	 from	
the	 understudy	 side	 and	 instructor’s	 side	 to	 legitimize	
English	subject.	Students	can’t	impart	in	English.	Bit	by	
bit,	 they	surrender	their	examinations	in	English.	They	
firmly	 like	 to	 learn	 just	 in	 their	 regional	medium.	 By	
thusly,	they	close	the	window	of	the	world.	They	restrain	
themselves	 to	specific	 limits.	They	are	not	prepared	 to	
expand	 themselves	unimaginably	which	 is	 the	primary	
point	 of	 entire	 education	 framework.	 On	 the	 opposite	
side,	 multinational	 organizations	 require	 individuals	
who	 can	 give	 finish	 bundle,	 which	 means	 learning,	
effectiveness	and	capability	in	all	fields.	Despite	the	fact	
that	students	are	great	 in	different	subjects,	because	of	
absence	 of	 English	 information,	 they	 don’t	 land	 great	
positions	after	the	finish	of	degree.

Scope of Improvement:	 Initially,	 we	 need	 to	
acknowledge	 that	 educators	 need	 to	 procure	 particular	
teaching	systems	for	tending	to	students	in	the	English	
language	 classrooms.	 English	 is	 dependably	 a	 test	 for	
regional	medium	students.	They	need	trust	in	eye	to	eye	
correspondence.	It	is	exceptionally	fundamental	to	make	
a	strategy	through	which	students	can	utilize	English	as	
a	piece	of	regular	day	to	day	existence	without	perplexed	
of	 English.	We	 should	 attempt	 to	 give	 them	 learning	
condition	in	the	education	foundation.	The	significance	
of	English	ought	not	exclusively	be	prerequisite,	ought	
to	 be	 the	 need.	 The	 most	 amazing	 viewpoint	 is	 that	
none	of	us	are	instructed	any	sort	of	relational	abilities	
whenever	 in	 our	 life,	 not	 in	 our	 schools,	 universities,	
home	 or	 society.	As	 an	 English	 instructor,	 we	 should	
thin	k	out	of	box	 to	educate	 the	students.	We	ought	 to	
urge	the	students	to	listen	English	News,	take	an	interest	
in	gather	discourses,	to	display	something,	ought	to	do	
pretends,	to	peruse	understanding,	to	compose	papers,	to	
compose	different	kinds	of	Letters,	Reports	and	so	forth.	
Every	one	of	these	exercises	certainly	enhance	students’	
English.	 Scholarly	 messages,	 similar	 to	 novel,	 short	
story	or	sonnet,	may	ingest	and	grasp	the	consideration	
of	the	students.	Intriguing	stories	may	include	students	
during	 the	 time	 spent	 perusing	 and	 taking	 in	 new	

words	 and	 articulations	 from	 the	 content.	 With	 the	
quick	 advancement	 of	 science	 and	 technology,	 with	
the	utilization	of	media	 technology	and	 its	 application	
like	varying	media	 impacts,	movement	 impacts	should	
likewise	 come	 in	 English	 class.	 Media	 technology	
may	 assume	 positive	 part	 in	 advancing	 exercises	 and	
activities	of	students.

CONCLUSION

Late	 daily	 paper	 investigation	 says	 that	 of	 each	
hundred	 meetings,	 just	 five	 met	 all	 requirements	 for	
employability.	It	isn’t	on	the	grounds	that	they	need	in	
technical	aptitudes,	yet	they	need	in	relational	abilities.	
English	is	critical	for	technical	qualified	youths.	In	the	
realm	of	globalization,	the	worker	is	required	to	manage	
the	 global	 customers	 straightforwardly.	 The	 command	
over	 the	 language	 assumes	 indispensable	 part	 in	 the	
enrollment	 procedure.	 It	 is	 imperative	 to	 have	 great	
command	 on	 English	 language	 along	 the	 technical	
learning	of	 the	 individual	branches.	 Intriguing	English	
teaching-learning	 procedure	 will	 by	 one	 means	 or	
another	take	care	of	this	issue.	More	weight	age	ought	to	
be	given	to	the	English	subject.
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ABSTRACT

This	paper	investigates	the	opportunities	for	applying	deep	learning	networks	to	tumor	classification.	It	finds	
that	basic	networks	can	be	found	to	convey	sensible	performance,	equivalent	with	mid-run	entertainers	on	
the	same	dataset.	Model	saturation	is	a	significant	issue	which	can	be	settled	by	a	combination	of	limiting	
the	quantity	of	parameters	in	the	model,	include	ensuring	that	training	data	is	adjusted	amongst	positive	and	
negative	perceptions,	low	learning	rates,	and	iteratively	biasing	the	input	data	towards	cases	that	the	model	
has	mis-arranged	after	past	training	epochs.

Keywords: deep learning networks, CNN, tumour classification

INTRODUCTION

When	 diagnosing	 the	 seriousness	 of	 a	 destructive	
tumor,	one	core	diagnostic	method	is	for	a	pathologist	to	
dole	out	a	seriousness	score	in	light	of	tallies	of	the	rate	
of	mitoses.	High	rates	of	movement	have	a	tendency	to	
be	related	with	more	awful	results	for	patients [1],	and	are	
critical	 for	 clinicians	 in	 determining	 the	 intensity	 of	 a	
course	of	treatment	for	patients.	

Verifiably	 these	 tallies	 have	 been	 finished	 using	
visual	inspection	of	slides	arranged	from	tissue	biopsies.	
Specialists	 have	 now	 started	 applying	 deep	 learning	
methods	to	growth	diagnostics.	Favorable	circumstances	
of	this	approach	include	reproducibility,	and	the	capacity	
to	investigate	whole	slides	in	detail	instead	of	focusing	
barely	on	particular	zones	of	interest.	

Noteworthy	work	has	been	effective	at	 identifying	
the	 nearness	 of	 mitoses	 in	 little	 images	 with	 pre-
chosen	zones	of	interest	picked	via	trained	analysts,	for	
example,	that	of	Ciresan	et	al. [2].	Notwithstanding,	late	
work	 by	 has	 tried	 to	 sum	up	 these	 outcomes	 over	 the	
investigation	of	whole	 slides	 instead	of	particular	pre-
chosen	zones.	Rubadue	et	al.	

[2] have	 shown	 that	 deep	 learning	 calculations	 can	
accomplish	human	level	pathologist	levels	of	exactness	

using	convolution	neural	networks,	for	example,	GoogLe	
Net	and	ResNet.	

This	 paper	 tests	 the	use	of	 deep	 learning	methods	
to	the	Tumor	Proliferation	Assessment	Challenge	2016	
dataset.	In	this	test,	members	were	solicited	to	accurately	
arrange	the	area	from	mitoses	in	slide	images	as	a	major	
aspect	of	a	bigger	test.	This	paper	approaches	the	issue	
by	trying	to	distinguish	whether	individual	sub-tests	of	
slides	contain	mitoses.	

This	paper	additionally	(unsuccessfully)	endeavors	
to	stretch	out	 the	base	model	 to	build	up	a	general	 ill-
disposed	 system	 and	 a	 completely	 associated	 organize	
for	 the	 reasons	 for	 generating	 a	 guide	 showing	 the	
likelihood	that	a	tumor	is	available	in	any	given	area	in	
a	slide	image.

RELATED WORK

Medical	imaging	is	an	assignment	to	which	different	
analysts	 have	 connected	 deep	 learning	 methods	 as	 of	
late.	 Ciresan	 et	 al. [2]	 introduced	 an	 early	 case	 of	 this	
application	as	 far	back	as	2013.	Be	 that	as	 it	may,	 the	
utilization	of	handmade	highlights	has	still	been	a	typical	
research	approach	as	of	late	as	two	years	back	[12][13]	

Late	research	has	connected	a	wide	range	of	model	
kinds	to	the	issues	of	cancer	cell	discovery.	Arevalo	et	
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al.	 [9]	made	 progress	 rates	 of	 up	 to	 82%	 classification	
precision	 with	 basic	 three	 layer	 networks	 connected	
to	 histopathological	 determination.	 Working	 on	 a	
significantly	bigger	data	set,	Paeng	et	al	[10]	figured	out	how	
to	accomplish	best	in	class	mitosis	distinguishing	proof	
exactness	rates	with	a	ResNet	based	model.	Specialists	
have	as	of	late	worked	with	substantially	bigger	datasets	
and	have	 created	 sophisticated	 algorithims	 that	 can	be	
sent	in	different	conditions.	For	instance,	Esteva	et	al.	[14]	
have	as	of	late	trained	a	system	to	distinguish	skin	cancer	
sores	 to	 dermatologist	 level	 exactness	 using	 a	 dataset	
with	more	than	125,000	perceptions,	with	the	resulting	
model	 equipped	 for	 being	 conveyed	 on	 a	 cellphone.	
Other	 late	 research	 has	 focussed	 on	 using	 images	 at	
various	resolutions	to	distinguish	fine	and	coarse	subtle	
elements	 that	would	be	 indicative	of	 the	nearness	of	a	
cancer	cell	[15]. 

This	 paper	 trains	 on	 a	 significantly	 littler	 dataset	
that	probably	the	most	late	work	notwithstanding,	thus	
depends	more	on	systems,	for	example,	data	expansion	
to	create	adequate	fluctuation	in	the	dataset,	drawing	on	
crafted	by	Paeng	et	al.	[10].

DATA SOURCES AND PREPARATION

Dataset:	 Data	 for	 the	 investigation	 has	 been	 sourced	
from	 the	 Tumor	 Proliferation	 Assessment	 Challenge	
2016	datasets.	The	crude	data	set	contains	slide	images	
of	cancer	biopsies	marked	by	clinical	pathologists.	The	
base	 training	 dataset	 contains	 images	 taken	 from	 73	
mitosis	biopsy	slides,	split	into	around	650	images.	Of	
these,	around	530	are	named	with	areas	for	mitotic	cells.	
The	 images	 are	 provided	 principally	 as	 2,000	 x	 2,000	
pixel	 images	 in	TIFF	arrange,	with	names	provided	 in	
reciprocal	csv	documents.

Labelling Data: Tumors	 are	 little	 with	 respect	 to	
the	 span	 of	 the	 general	 slide.	 One	 tumor	 might	 be	
somewhere	 in	 the	 range	of	30	and	60	pixels	across,	
and	 an	 image	may	 contain	 numerous	mitoses,	 with	
a	 run	of	 the	mill	 slide	 containing	 somewhere	 in	 the	
range	of	2	and	5	mitoses.

Figure 1: Slide sample, and mitosis section

To	train	a	model	to	distinguish	cells	in	these	images,	
the	 slide	 is	 separated	 into	 littler	 tiles	 for	 training.	The	
two	main	 tile	 sizes	 utilized	 as	 a	 part	 of	 this	 paper	 are	
256	x	256	pixel	 and	64	x	64	pixel	 tiles.	This	 splitting	
of	 the	 images	 can	 result	 in	 tiles	where	 a	 tumor	 image	
breaks	 across	 numerous	 tiles.	 Be	 that	 as	 it	 may,	 the	
marks	 just	 distinguish	 a	 single	 point	where	 the	 tumor	
is	found.	Since	the	model	will	learn	highlights	relating	
to	the	territories	of	the	image	surrounding	the	particular	
marked	point	it	is	imperative	to	guarantee	that	adjoining	
slides	are	named	as	positive	if	a	mitosis	is	distinguished	
near	the	limit.

To	address	this	issue	the	data	is	deciphered	from	a	
single	point	for	every	mitosis	to	a	probability	map	for	a	
more	extensive	territory	around	the	point	set	apart	by	the	
pathologist.	This	mirrors	the	mitosis	possesses	a	place	in	
the	image	bigger	than	simply	the	single	point	recognized	
by	the	pathologist.

The	 probability	 map	 is	 produced	 in	 light	 of	 the	
Euclidean	separation	of	a	pixel	from	the	named	point.	In	
the	event	that	it	is	a	point	on	the	probability	map,	and	is	
the	named	point,	then

Figure 2: Translating a single point location of a 
mitosis to a probability map

At	 the	point	when	 the	 image	 is	part	 into	 tiles,	 the	
probability	map	 is	 likewise	 part	 and	 put	 away	 nearby	
the	base	image.	This	takes	into	consideration	images	to	
be	 labeled	 as	 containing	 a	mitosis	 in	 view	of	whether	
they	meet	 a	minimum	probability	 limit,	with	 the	 edge	
ready	to	be	set	powerfully.	The	probability	map	likewise	
encourages	 further	 investigation	 of	more	 sophisticated	
expository	 methods,	 for	 example,	 training	 pix2pix	
classifiers	 (Isola	 et	 al.	 [5])	 and	 semantic	 segmentation	
classifiers	(Shelhamer	et	al.	[6]).

Slide Deconvolution: A	 noteworthy	 issue	 with	
performing	 investigation	 on	 slide	 image	 data	 is	 the	
changeability	 of	 the	 image	 resulting	 from	 manual	
arrangement	of	the	slides	by	lab	professionals.	Images	
are	stained	with	haematoxylin	and	eosin	(H&E)	to	help	
pathologists	 in	 identifying	 mitoses,	 yet	 the	 manual	
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idea	 of	 the	 procedure	 implies	 that	 the	 final	 slides	
can	change	altogether	in	appearance,	leading	to	false	
classifications.	Different	methods	have	been	produced	
to	 consequently	 isolate	 H&E	 images	 from	 the	 base	
slide.	The	intent	is	to	determine	a	partition	framework	
that	makes	isolate	H&E	layers	wherein	every	pixel	in	
the	original	image	is	contributing	principally	either	to	
the	haematoxylin	layer	orthe	eosin	layer.	

Sophisticated	methods	exist	for	calculating	a	partition	
network	that	can	neatly	process	such	a	deconvolution	a	
slide	into	H&E	layers.	Scanty	deconvolution	(Xu	et	al. 
[7])	can	accomplish	an	extremely	exact	partition,	yet	 in	
preliminaries	 the	 recursive	 computation	 took	 around	
10	 minutes	 to	 perform	 on	 a	 single	 slide,	 so	 was	 not	
practical	for	application	over	a	huge	dataset.	Instead,	a	
linear	principle	segments	method	proposed	by	Macenko	
et	al	 [7]	was	utilized,	which	can	play	out	a	detachment	
count	using	a	single	(non-recursive)	estimation.	Figure	
3	represents	the	consequences	of	this	H&E	partition	for	
a	specimen	slide,	alongside	the	related	probability	map.

Figure 3: An original slide, and its associated 
probability map and hematoxylin and eosin 

deconvolutions

METHOD

The	essential	focal	point	of	the	examination	was	to	
train	a	binary	classifier	to	identify	whether	an	individual	
image	 segment	 contained	 a	 mitosis.	 Initial	 training	
utilized	 a	 straightforward	 three-layer	 convolutional	
neural	system	with	a	binary	classifier	in	the	final	layer,	
with	images	broken	into	256	x	256	pixel	tiles.

Different	internal	structures	were	trialed	with	various	
channel	 sizes,	 utilization	 of	 cluster	 standardization	
and	utilization	of	 regularization.	The	 essential	 internal	
structure	 of	 each	 convolutional	 layer	 included	 two	
convolution	 channels	 with	 group	 standardization	 and	

ReLU	enactments,	trailed	by	a	maximum	pool	layer.	The	
thick	 layer	 included	a	single	affine	layer	with	dropout,	
trailed	by	the	classifier.

Figure 4: Basic covnet structure

Loss	 functions	 utilized	 included	 binary	 cross-
entropy	and	SVM	hinge	loss.	Minor	departure	from	the	
model	structure	were	tried	including	system	profundity,	
channel	size	and	inclusion	of	regularization.

Training	 on	 the	 full,	 unaugmented	 dataset	
immediately	 prompted	 model	 saturation.	An	 essential	
driver	of	this	is	probably	going	to	be	the	scanty	nearness	
of	 positive	 outcomes	 in	 the	 dataset.	An	 ordinary	 slide	
contains	 2-4	 mitoses,	 so	 when	 part	 into	 tiles,	 just	
around	5%	will	contain	positive	observations.	All	things	
considered,	 the	 model	 can	 accomplish	 high	 accuracy	
during	training	basically	by	learning	to	order	all	images	
as	negative.

A	 second	 method	 used	 to	 address	 saturation	 was	
specifically	 biasing	 the	 dataset	 being	 bolstered	 to	 the	
model.	This	approach	is	gotten	from	an	approach	utilized	
by	Paeng	et	al.	[10],	yet	embraces	a	procedure	of	updating	
the	 dataset	 during	 training	 rather	 than	 preselecting	 a	
particular	training	dataset	to	use	in	tuning	the	model.

In	 the	method	 connected,	 in	 the	 wake	 of	 running	
the	model	through	an	initial	age	of	training,	the	model	
classifier	was	then	connected	to	the	training	dataset.	All	
misclassified	 observations	 were	 then	 gathered	 into	 a	
“negative	feed”	dataset.	This	dataset	was	then	increased	
with	 an	 irregular	 example	 of	 effectively	 classified	
observations,	 and	 twisted	 using	 arbitrary	 pivots	 and	
applying	Gaussian	noise.

The	 learning	rate	was	additionally	changed	during	
testing	to	determine	an	 ideal	rate	 that	would	not	cause	
untimely	saturation.

The	essential	metric	used	to	quantify	accomplishment	
of	 the	model	was	basic	classification	accuracy	 i.e.	 is	a	
tile	 accurately	 classified	 as	 containing	 a	 mitosis.	 This	
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measure	 has	 been	 utilized	 by	 scientists	 as	 a	 base	 for	
measuring	model	accuracy	(Arevalo	et	al.	2015	[9]),	and	
gives	a	base	measure	of	the	usefulness	of	the	model.

RESULTS

Initial Model Testing: Initial	training	was	performed	
on	 the	whole	 training	dataset	using	 the	 fundamental	
covnet	structure	outlined	above,	alongside	Inception	
and	Resnet	models.	Standard	SVM	hinge	and	binary	
cross-entropy	 losses	 were	 utilized	 for	 the	 classifier	
layer,	and	learning	rates	were	set	in	the	scope	of	1e-2	
to	1e-4.	The	dataset	was	part	into	256	x	256	pixel	tiles	
and	 all	 observations	 were	 initially	 utilized.	 Models	
were	 trained	 on	 a	 combination	 of	 H&E	 isolated	
inputs,	 and	H&E	 inputs	 combined	with	 the	 original	
RGB	 slide	 image	 (i.e.	 six	 layers	 in	 absolute).	 The	
Adam	 optimiser	 was	 utilized	 to	 control	 inclination	
drop,	with	 its	 default	 settings	 of	 1	 =	 0.9	 and	2	 =	
0.999	and	learning	rate	rot	set	to	1e-6.	

Initial	 training	 affirmed	 the	 issue	 of	 model	
saturation.	After	 a	 single	 age	 all	 designs	 of	 the	model	
were	converging	to	characterize	all	images	as	negative.	

As	 a	 first	 reaction,	 the	 “binary	 uncommon	 hinge	
loss”	method	was	 introduced	 into	 the	model,	with	 the	
parameter	“a”	set	at	estimations	of	2	and	4.	This	method	
demonstrated	ready	to	moderate	the	rate	of	saturation	to	
two	epochs	instead	of	one,	yet	it	couldn’t	keep	saturation	
from	occurring	completely.	

As	a	second	reaction,	the	training	dataset	was	pared	
back	 to	 contain	 around	 2/3	 negative	 images	 and	 1/3	
positive	 to	 drive	 the	model	 to	 take	 in	more	 highlights	
applicable	to	positive	classification.	The	learning	rate	was	
likewise	lessened	to	1e-5	to	1e-6	decrease	the	degree	of	
overfitting.	These	methods	again	demonstrated	effective	
at	 slowing	 the	 rate	 of	 model	 saturation,	 however	 not	
stopping	it	altogether.	

The	 final	 method	 that	 was	 introduced	 was	 the	
“negative	 feed”	 method	 portrayed	 previously.	 This	
approach	finally	brought	about	the	“fundamental	covnet”	
outline	model	beginning	to	produce	classifications	across	
the	two	classifications.	ResNet	and	Inception	structures	
still	 experienced	 saturation	 issues.	Accordingly,	 it	was	
chosen	to	continue	with	the	fundamental	covnet	structure	
in	 conjunction	with	 the	negative	data	 feed	method	 for	
more	point	by	point	fine	tuning.

Model Fine Tuning:	 Different	 model	 structures	 were	
then	 trialed,	 varying	 diverse	 highlights	 of	 the	 model	
including;	

 z Training	on	256x256	images	and	on	64x64	images	

	 	Varying	channel	sizes	in	the	first	and	second	conv	
layers,	 including	 ( 3 x 3 ) ( 3 x 3 ) , 	
(8x8)(8x8)	 and	(8x8)(8x4)	

 z Varying	the	quantity	of	neurons	in	the	affine	layer	
to	512,	1024	and	2056

 z Varying	the	quantity	of	channels	as	32,	64	and	128

The	binary	uncommon	hinge	loss	was	tried,	at	 the	
end	of	the	day	played	out	no	superior	to	anything	binary	
cross-entropy	or	SVM	hinge	loss.	Given	the	hazard	that	
with	 a	 more	 adjusted	 dataset	 this	 method	 may	 begin	
distorting	the	data,	binary	cross-entropy	was	chosen	as	
the	favored	method	for	the	model.

The	 table	 beneath	 outlines	 the	 outcomes	 that	
were	 created	 from	 the	model.	By	 a	 long	 shot	 the	 best	
performing	 model	 is	 the	 first	 in	 the	 rundown,	 where	
approval	 accuracy	 of	 78%	 was	 accomplished.	 This	
performance	 is	 approaching	 that	 of	Arevaloa	 et	 al.	 [9],	
who	 revealed	model	performance	of	82%	with	a	 three	
layer	organize	on	150	x	150	pixel	images.

Image 
Size Filter Size Affine 

Size
Filter 

Number
Validation 
Accuracy

256x256 (3x3)(3x3) 512 128,64 78%
64x64 (3x3)(3x3) 512 128,64 61%
256x256 (3x3)(3x3) 1024 128,64 55%
256x256 (3x3)(3x3) 2056 128,64 54%
64x64 (8x8)(4x4) 512 128,64 58%
64x64 (8x8)(4x4) 512 64,32 56%

However,	 other	 model	 specifications	 performed	
significantly	 worse	 than	 this.	 A	 general	 trend	 in	 the	
data	is	 that	models	seem	to	perform	worse	as	the	ratio	
of	parameters	 increases	relative	 to	 the	 image	size.	The	
small	size	of	the	overall	dataset	may	be	a	cause	of	this	
problem,	as	a	dataset	with	a	great	many	parameters	may	
begin	to	suffer	from	problems	with	co-linearities	and	a	
lack	of	degrees	of	freedom	to	fit	the	model.

RESULTS AND COMPARISONS

The	 model	 sums	 up	 sensibly	 well	 to	 the	 training	
data	set,	 scoring	72%	accuracy.	Figure	5	demonstrates	
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the	perplexity	framework	for	the	test	dataset.	The	model	
shows	 great	 accuracy	 in	 predicting	 genuine	 negatives,	
yet	 the	 genuine	 positive	 expectation	 rate	 isn’t	 great.	
The	general	F1	 score	 for	 the	model	 is	 0.42,	 placing	 it	
somewhat	underneath	the	center	of	the	performance	table	
for	members	in	the	2016	Tumor	Proliferation	Challenge.

Figure 5: Confusion matrix for test data  
(1 = negative classification)

When	scaling	up	the	general	predictions	to	a	whole	
slide,	the	model	makes	sensible	predictions	with	regards	
to	the	area	of	tumors	be	that	as	it	may.	This	is	particularly	
the	 case	 given	 that	 it	 is	 trained	 in	 a	 situation	 where	
positive	and	negative	 images	are	generally	adjusted	as	
far	 as	 their	pervasiveness,	 though	 in	 the	 test	 condition	
negative	images	are	essentially	more	predominant.	

To	 imagine	 this,	 Figure	 6	 demonstrates	 an	
anticipated	probability	map	versus	the	ground	truth	for	
a	perception	from	the	test	dataset	(in	this	portrayal,	dark	
squares	 speak	 to	 a	 positive	 prediction	 by	 the	 model).	
Two	of	the	three	predictions	are	in	the	right	area,	yet	it	
misses	one	prediction	and	produces	a	false	positive	for	
a	second	one.

Figure 6: Probability Map versus Ground Truth 
Data–Test dataset

In	 the	 second	 case	 from	 the	 approval	 dataset,	 the	
model	effectively	distinguishes	 that	one	of	 the	mitoses	

parts	 across	 two	 tiles	 in	 the	 dataset,	 and	 recognizes	 it	
as	 being	 available	 in	 both	 the	 images	 (see	 the	 two	
neighboring	dark	squares).	In	any	case,	it	again	misses	
one	mitosis,	and	has	two	false	positive	predictions.

Figure 7: Probability Map versus Ground Truth 
Data–Mitosis split across two tiles

CONCLUSIONS

Cell	 slide	 data	 shows	 a	 troublesome	 classification	
assignment.	The	sparsity	of	positive	data	makes	critical	
challenges	in	creating	the	correct	training	environment	for	
the	model.	This	can	be	overwhelmed	by	using	procedures	
including	 training	 with	 low	 learning	 rates,	 using	
negative	 feed	 data	 age	 and	 conceivably	 using	 models	
with	littler	quantities	of	parameters.	The	straightforward	
convolutional	 network	 trained	 in	 this	 paper	 performs	
well	on	predicting	genuine	negative	observations,	even	
give	the	way	that	it	is	trained	in	an	environment	where	
negative	observations	are	moderately	rare.
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ABSTRACT

Internet	of	Things	(IoT)	has	been	a	noteworthy	research	topic	for	very	nearly	10	years	now,	where	physical	
objects	 would	 be	 interconnected	 because	 of	 meeting	 of	 different	 existing	 innovations.	 IoT	 is	 quickly	
growing;	anyway	there	are	vulnerabilities	about	its	security	and	privacy	which	could	influence	its	practical	
advancement.	This	paper	investigates	the	security	issues	and	challenges	and	gives	an	all	around	characterized	
security	architecture	as	a	secrecy	of	the	client’s	privacy	and	security	which	could	result	in	its	more	extensive	
reception	by	masses.

Keywords: IoT, Internet of Things, IoT security goals, IoT security architecture, IoT security challenges and issues.

INTRODUCTION
The	 term,	 Internet	 of	 Things,	 a	 system	 of	

interconnected	 gadgets,	 was	 first	 proposed	 by	 Kevin	
Ashton	 in	 1999	 [1].	 It	 is	 a	 noteworthy	 mechanical	
transformation	 that	 has	 refreshed	 the	 present	 Internet	
infrastructure	to	an	idea	of	significantly	more	propelled	
registering	network	where	all	the	physical	objects	around	
us	 will	 be	 particularly	 identifiable	 and	 pervasively	
associated	 with	 each	 other	 [2].	 By	 this	 consistently	
rising	 innovation	 everything	 around	 us	 like	 TVs,	
coolers,	autos	and	garments	and	so	on	will	gather	some	
valuable	 information	 with	 the	 assistance	 of	 different	
existing	advancements,	which	will	then	be	self-rulingly	
streaming	the	information	to	the	concerned	gadgets	and	
based	on	which	robotized	moves	will	be	made.

With	various	researches	being	completed,	the	vision	
of	IoT	is	probably	going	to	be	a	reality	soon.	As	indicated	
by	 Gartner,	 around	 25	 billion	 remarkably	 identifiable	
objects	are	relied	upon	to	be	a	piece	of	this	worldwide	
figuring	network	constantly	2020	[3],	which	is	stunningly	
a	major	number,	anyway	predominance	of	such	a	major	
network	of	 interconnected	gadgets	will	represent	some	
new	security	and	privacy	dangers	and	put	every	one	of	
those	gadgets	at	a	high	danger	of	hackers	as	they	grasp	
at	the	security	holes	to	influence	the	gadgets	to	work	for	
their	own	advantages.

GENERIC ARCHITECTURE

Generally,	IoT	has	four	main	key	levels	as	shown	in	
Fig.	1,	which	are	described	below	[7]:

Fig. 1: Generic Architecture of IoT

Perception Layer:	 This	 layer	 comprises	 of	 various	
types	 of	 information	 sensors	 like	 RFID,	 Barcodes	 or	
some	other	sensor	network	 [8].	The	fundamental	reason	
for	this	layer	is	to	recognize	the	interesting	objects	and	
manage	its	gathered	information	got	from	the	real	world	
with	the	assistance	of	its	separate	sensor(s).

Network Layer:	The	reason	for	this	layer	is	to	transmit	
the	accumulated	data	acquired	from	the	perception	layer,	
to	 a	 specific	 data	 preparing	 system	 through	 existing	
correspondence	networks	like	Internet,	Mobile	Network	
or	some	other	sort	of	solid	network	[9].

Middle-ware Layer:	 This	 layer	 comprises	 of	 data	
preparing	systems	that	take	automated	activities	in	view	
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of	the	aftereffects	of	handled	information	and	connections	
the	 system	 with	 the	 database	 which	 gives	 stockpiling	
abilities	 to	 the	 gathered	 information.	 This	 layer	 is	
benefit	arranged	which	guarantees	same	administration	
compose	between	the	connected	devices	[10].

Application Layer:	 This	 layer	 realizes	 different	
commonsense	 applications	 of	 IoT	 in	 light	 of	 the	
necessities	 of	 users	 and	 various	 types	 of	 ventures,	 for	
example,	 Smart	 Home,	 Smart	 Environment,	 Smart	
Transportation	and	Smart	Hospital	and	so	forth	[11].

Security Goals:	The	 real	 security	 goals	 of	 IoT	 are	 to	
guarantee	legitimate	character	confirmation	instruments	
and	give	confidentiality	about	the	data	and	so	forth.	The	
Security	group	of	three	or	CIA	set	of	three,	a	recognized	
model	for	the	improvement	of	security	systems,	executes	
the	security	by	making	utilization	of	the	three	territories	
which	are	Data	confidentiality,	integrity	and	availability	
as	appeared	in	the	Fig.	2.	A	break	in	any	of	these	regions	
could	make	difficult	issues	the	system	so	they	should	be	
represented.	The	three	zones	are	depicted	underneath:

Fig. 2: The CIA Triad

Data Confidentiality:	 Data	 confidentiality	 is	
indistinguishable	to	giving	flexibility	to	client	from	the	
outside	obstruction.	It	is	the	capacity	to	give	certainty	to	
client	about	the	privacy	of	the	delicate	data	by	utilizing	
distinctive	systems	to	such	an	extent	that	its	divulgence	
to	the	unauthorized	party	is	forestalled	and	can	be	gotten	
to	by	the	allowed	users	as	it	were.	There	are	numerous	
security	components	 to	give	confidentiality	of	 the	data	
including,	however	not	constrained	to,	Data	Encryption	
in	which	the	data	is	changed	over	into	ciphertext	frame	
which	makes	 it	hard	 to	access	 for	 the	users	having	no	
legitimate	 approvals,	 the	 Two-advance	 verification,	
which	gives	validation	by	 two	ward	parts	 and	permits	
the	 entrance	 just	 if	 both	 the	 segments	 breeze	 through	
the	 confirmation	 test	 and	 the	 most	 widely	 recognized	
Biometric	 Verification	 in	 which	 each	 individual	 is	
exceptionally	identifiable.

Data Integrity:	 Amid	 the	 correspondence,	 data	
could	 be	modified	 by	 the	 cyber	 criminals	 or	 could	 be	
influenced	by	different	elements	that	are	outside	human	
ability	 to	 control	 including	 the	 crash	 of	 server	 or	 an	
electromagnetic	 aggravation.	 Data	 Integrity	 alludes	 to	
the	assurance	of	valuable	data	from	the	cyber	criminals	or	
the	outside	impedance	amid	transmission	and	gathering	
with	some	basic	 following	strategies,	so	 the	data	can’t	
be	 altered	without	 the	 system	getting	 the	 risk	 [13].	The	
techniques	to	guarantee	the	exactness	and	creativity	of	
data	 incorporates	 strategies	 like	Checksum	and	Cyclic	
Redundancy	 Check	 (CRC)	 which	 are	 basic	 mistake	
finder	components	for	a	segment	of	data.

Data Availability:	 One	 of	 the	 significant	 goals	 of	
IoT	 security	 is	 to	make	data	 accessible	 to	 its	 users,	 at	
whatever	 point	 required.	 Data	 Availability	 guarantees	
the	 prompt	 access	 of	 approved	 gathering	 to	 their	 data	
assets	in	the	typical	conditions	as	well	as	in	deplorable	
conditions.	Because	 of	 reliance	 of	 organizations	 on	 it,	
it	 is	 important	 to	 give	firewalls	 to	 countermeasure	 the	
assaults	 on	 the	 administrations	 like	 Denial-of-benefit	
(DoS)	 assault	which	 can	 prevent	 the	 availability	 from	
securing	data	to	the	client	end.

SECURITY CHALLENGES AND ISSUES

There	have	been	numerous	accomplishments	in	the	
research	field	of	IoT,	anyway	there	are	still	some	open	
challenges	 that	 should	 be	 promotion	 dressed	 for	 the	
pervasiveness	of	this	innovation.	In	this	area	a	portion	of	
the	dangers	in	each	architectural	layer	that	requirements	
unique	consideration	are	examined.

Perception Layer Challenges: Perception	 layer	
comprises	 of	 various	 sensor	 advancements	 like	 RFID	
which	are	presented	to	numerous	sorts	of	dangers	which	
are	talked	about	beneath:	

Unauthorized	Access	 to	 the	 Tags.	 Because	 of	 the	
absence	 of	 appropriate	 confirmation	 instrument	 in	
countless	 systems,	 tags	 can	be	gotten	 to	by	 somebody	
without	approval.	The	attacker	can’t	simply	read	the	data	
however	the	data	can	be	adjusted	or	even	erased	too	[14]. 

Eavesdropping.	In	view	of	the	remote	attributes	of	
the	RFID	it	turns	out	to	be	simple	for	the	attacker	to	sniff	
out	 the	confidential	data	 like	passwords	or	 some	other	
data	spilling	out	of	tag-to-reader	or	reader-to-tag	which	
makes	it	defenseless	on	the	grounds	that	the	attacker	can	
make	it	to	use	in	wretched	ways	[16]. 
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Network Layer Challenges: Network	layer	comprises	
of	the	Wireless	Sensor	Network	(WSN)	which	transmits	
the	data	from	the	sensor	to	its	destination	with	reliability.	
The	related	security	issues	are	examined	underneath:	

Sybil	 Attack.	 Sybil	 is	 a	 kind	 of	 attack	 in	 which	
the	 attacker	 manipulates	 the	 hub	 to	 exhibit	 different	
personalities	 for	 a	 single	 hub	 because	 of	 which	 an	
extensive	 piece	 of	 the	 system	 can	 be	 endangered	
resulting	in	false	information	about	the	redundancy	[19].

Sinkhole	 Attack.	 It	 is	 a	 kind	 of	 attack	 in	 which	
the	enemy	makes	 the	 traded	off	hub	 look	appealing	 to	
the	 adjacent	 nodes	 because	of	which	 every	one	of	 the	
data	 spill	 out	 of	 a	 specific	 hub	 is	 redirected	 towards	
the	bargained	hub	resulting	 in	bundles	drop	 i.e.	all	 the	
activity	is	hushed	while	the	system	is	tricked	to	trust	that	
the	data	has	been	gotten	on	 the	other	 side.	 In	addition	
this	attack	results	in	more	vitality	utilization	which	can	
cause	DoS	attack	[20]. 

Denial	of	Service	(DoS)	Attack.	The	kind	of	attack	
in	which	the	network	is	overwhelmed	with	a	futile	parcel	
of	activity	by	an	attacker,	resulting	in	an	asset	depletion	
of	the	focused	on	system	because	of	which	the	network	
winds	up	inaccessible	to	the	users [22].

Middle-ware Layer Challenges:	This	layer	is	made	out	
of	data	stockpiling	advancements	like	cloud	computing.	
The	 security	 challenges	 of	 this	 layer	 are	 examined	
beneath:	

Unauthorized	 Access.	 Middle-ware	 Layer	 gives	
distinctive	 interfaces	 to	 the	 applications	 and	 data	
storerooms.	The	attacker	can	without	much	of	a	 stretch	
reason	harm	to	the	system	by	forbidding	the	access	to	the	
related	services	of	IoT	or	by	deleting	the	existing	data.

DoS	Attack.	It	is	like	the	DoS	attack	talked	about	in	
the	past	two	layers	i.e.	it	close	down	the	system	which	
results	in	unavailability	of	the	services.

Malicious	Insider.	This	kind	of	attack	happens	when	
somebody	from	the	inside	alters	the	data	for	individual	
advantages	 or	 the	 advantages	 of	 any	 outsider.	 The	
data	 can	 be	 effortlessly	 separated	 and	 then	 changed	
intentionally	from	the	inside.

APPLICATION LAYER CHALLENGES

The	related	security	issues	of	this	layer	are	depicted	
underneath:	

Malicious	Code	 Injection.	An	attacker	can	use	 the	
at-attach	the	system	from	end-client	with	some	hacking	

methods	 that	enables	 the	attacker	 to	 inject	any	kind	of	
malicious	code	into	the	system	to	take	some	kind	of	data	
from	the	client.

Denial-of-Service	(DoS)	Attack.	DoS	attacks	these	
days	have	 turned	out	 to	be	complex,	 it	offers	a	 smoke	
screen	 to	 complete	 attacks	 to	 break	 the	 protective	
system	 and	 subsequently	 data	 privacy	 of	 the	 client,	
while	deceiving	the	casualty	into	believing	that	the	real	
attack	is	happening	elsewhere.	This	put	the	non-encoded	
individual	points	of	interest	of	the	client	at	the	hands	of	
the	programmer.

Sniffing	Attack.	An	attacker	can	compel	an	attack	on	
the	system	by	introducing	a	sniffer	application	into	the	
system,	which	could	gain	network	information	resulting	
in	defilement	of	the	system	[25].

SECURITY AT DIFFERENT LAYERS

There	are	many	researches	being	completed	to	give	a	
solid	very	much	defined	security	architecture	which	can	
give	confidentiality	of	the	data	security	and	privacy.	W.	
Zhang	et	al.	[26]	proposed	an	architecture	for	the	security	
against	the	conceivable	dangers,	as	appeared	in	Fig.	3.

Perception Layer:	 Perception	Layer	 is	 the	 base	 layer	
of	 the	 IoT	 architecture	 which	 gives	 different	 security	
highlights	 to	 the	hardware.	 It	fills	 four	 essential	 needs	
which	 are	 Authentication,	 Data	 Privacy,	 Privacy	 of	
touchy	 information	 and	 Risk	 Assessment	 which	 are	
talked	about	underneath:	

Authentication.	 Authentication	 is	 finished	 using	
Cryptographic	Hash	Algorithms	which	gives	advanced	
marks	 to	 the	 terminals	 that	 could	 withstand	 all	 the	
conceivable	 known	 attacks	 like	 Side-channel	 attack,	
Brute	force	attack	and	Collision	attack	and	so	on

Fig. 3: Security Architecture of IoT
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Data	 Privacy.	 Privacy	 of	 the	 data	 is	 ensured	 by	
sym-metric	 and	hilter	 kilter	 encryption	 algorithms,	 for	
example,	RSA,	DSA,	BLOWFISH	and	DES	and	so	on	
which	keeps	an	unauthorized	access	 to	 the	sensor	data	
while	 being	 gathered	 or	 sent	 to	 the	 following	 layer.	
Because	 of	 their	 low	 power	 consumption	 advantage,	
they	can	be	easily	executed	into	the	sensors.

Risk	Assessment.	It	is	a	key	of	IoT	security	which	
finds	 the	 new	 dangers	 to	 the	 system.	 It	 could	 help	
preventing	the	security	breaks	and	determining	the	best	
security	procedures.	A	case	of	it	is	the	Dyna	mical	Risk	
Assessment	technique	for	IoT [28]. 

Network Layer: The	 network	 layer	 which	 could	 be	
both	 wired	 or	 wireless	 is	 presented	 to	 different	 kinds	
of	attacks.	Because	of	the	receptiveness	of	the	wireless	
channels,	 interchanges	 can	 be	 checked	 effectively	 by	
a	 few	 hackers.	 The	 network	 layer	 security	 is	 further	
isolated	into	three	kinds	which	are	talked	about	beneath:	

Authentication.	 With	 the	 assistance	 of	 an	
appropriate	 authentication	 process	 and	 point	 to	 point	
encryption,	 illicit	 access	 to	 the	 sensor	nodes	 to	 spread	
phony	 information	 could	 be	 avoided	 [30].	 The	 most	
widely	recognized	kind	of	attack	is	the	DoS	attack	which	
impacts	 the	 net-work	 by	 driving	 a	 great	 deal	 of	 futile	
movement	 towards	 it	 through	various	botnets	filled	by	
the	system	of	interconnected	devices.	

Data	 Privacy.	 The	 wellbeing	 control	 instruments	
screens	the	system	for	any	kind	of	intrusion	and	finally	
Data	 integrity	methods	are	executed	 to	ensure	 that	 the	
data	got	on	the	flip	side	is	the	same	as	the	original	one.

CONCLUSION

The	main	obstacle	that	stands	in	the	method	for	the	IoT	
improvement	is	the	security	and	privacy	issues.	Security	
at	all	the	levels	of	IoT	is	descriptive	to	the	functioning	
of	 IoT.	 Fortunately,	 there	 as	 of	 now	 have	 been	 many	
research	 accomplishments	 in	 the	 IT	 security	 concerns	
and	 for	powerful	usage	of	 a	 security	 infrastructure	 for	
IoT,	 these	 accomplishments	 must	 should	 be	 further	
expanded	instead	of	focusing	the	consideration	towards	
seeking	 the	new	conceivable	security	arrangements,	 to	
make	IoT	ready	to	give	services	to	the	cutting	edge	eager	
for	data	billions	of	devices	with	the	capacity	to	upset	the	
enemies.	This	paper	talked	about	the	security	goals	and	
conceivable	 security	 challenges	 and	 issues	 of	 the	 IoT	

system.	Then	a	very	much	defined	architecture	for	the	IoT	
security	was	displayed.	Later	on,	more	authentications,	
risk	 assessment	 and	 intrusion	 detection	 procedures	 in	
each	architectural	layer	must	be	investigated	in	parallel	
to	 the	 execution	 of	 the	 security	 infrastructure	 using	
existing	 IT	 security	 highlights.	 In	 addition,	 legitimate	
structures,	 appropriate	 controls	 and	 strategies	must	 be	
contrived	to	guarantee	stable	advancement	of	the	secure	
technologies.
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ABSTRACT

Background/Objectives:	 This	 research	 intended	 to	 systematically	 identify	 how	 a	 VR	 video	 aimed	 at	
improving	recipients’	health	affects	their	health	efficacy	through	structural	equation	modeling.

Method/Statistical analysis:	The	experiment	was	conducted	with	four	participants	simultaneously	for	30	
minutes	at	a	time	at	the	Virtual	Reality	and	Health	Research	Center	over	approximately	two	weeks	from	
May	1	to	May	17,	2017.	Data	were	collected	using	a	self-report	questionnaire.	The	final	data	used	for	the	
analysis	were	from	150	students	consisting	of	75	male	and	75	female	students.

Findings: Confirmatory	 factor	 analysis	 was	 performed	 to	 evaluate	 the	 construct	 validity	 of	 the	 scale	
using	AMOS	 22.	 The	 data	 analyzed	 included	 participants’	 responses	 on	 22	 items	 designed	 to	measure	
five	 latents(social	 presence,	 arousal,	message	 attention,	message	 acceptance,	 health	 efficacy)	 constructs.	
Hypothesis	1	is	whether	social	presence	of	VR	Video	is	positively	associated	with	arousal.	SEM	analysis	
indicated	 that	 social	 presence	 for	 VR	 Video	 is	 significantly	 associated	 with	 arousal,	 supporting	 the	
hypothesis.	Hypothesis	2,	3	is	whether	arousal	of	VR	Video	is	positively	associated	with	message	attention	
and	acceptance.	SEM	analysis	indicated	that	arousal	for	VR	Video	is	significantly	associated	with	message	
attention	 and	 acceptance,	 supporting	 the	 hypothesis.	 Hypothesis	 4,	 5	 is	 whether	message	 attention	 and	
acceptance	is	positively	associated	with	health	efficacy.	SEM	analysis	indicated	that	message	attention	and	
acceptance	for	VR	Video	is	significantly	associated	with	health	efficacy,	supporting	the	hypothesis.

Improvements/Applications:	This	research	is	believed	to	contribute	to	the	convergence	and	expansion	of	
new	theories	as	it	approached	the	subject	matter	based	on	VR	user	experience,	and	demonstrated	important	
contributors	to	health	efficacy.

Keywords: VR Video, Social Presence, Arousal, Message Attention, Message Acceptance, Health Efficacy

INTRODUCTION

Visual,	 phonetic,	 linguistic	 information	 to	 activate	
the	user	experience	and	arousal	of	the	recipient,	who	tries	
to	understand	what	the	information	provider	intends	to	
deliver.1	This	sensory	arousal	allows	recipients	of	such	
information	 to	 feel	as	 though	 they	are	 interacting	with	
the	actual	physical	world,	and	makes	them	feel	as	though	
they	are	connected	to	and	dealing	with	real	information.2 
Among	 others,	 a	 video	 message	 based	 on	 virtual	

reality	 VR	 increases	 social	 interactions—specifically,	
increased	feelings	of	intimacy	and	changes	in	recipients’	
perceptions	 and	 narrows	 spatial	 and	 psychological	
distance	unlike	regular	video	or	voice	messages.3

As	such,	VR	expands	the	range	of	human	perception	
unlike	 other	 media.	 For	 instance,	 while	 stimulation	
from	 a	 single	 message	 awakens	 an	 individual’s	 latent	
experiences,	 or	 energy	 in	 reality,	 it	 is	 becoming	
increasingly	possible	that	a	message	in	VR	delivers	the	
experience	an	individual	feels	in	reality	as	it	is.	This	can	
be	demonstrated	by	various	health	activities	using	VR.	
For	 example,	 a	 medical	 team	 at	 Hanyang	 University	
conducted	a	driving	simulator	experiment	on	45	patients	
to	 treat	 their	 phobia.	The	 experiment	 repeated	 various	
simulations	of	situations	that	caused	the	patients	could	feel	
fear;	as	the	patients	reported	various	physical	symptoms	
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as	they	coped	with	these	situations	on	their	own,	results	
showed	that	their	anxiety	symptoms	declined	over	time.4 
A	1-month	exercise	therapy	using	a	VR	workout	system	
on	 chronic	 stroke	 patients	whose	 recovery	 period	was	
over	proved	 that	 the	 therapy	 improved	 the	 function	of	
brain	 regions	 involved	 with	 the	 patients’	 walking	 and	
increased	their	walking	ability.5	As	demonstrated	above,	
VR	 can	 simulate	 situations	 that	 are	 difficult	 to	 make	
available	in	the	real	world	relatively	accessible	to	users	
and	at	the	same	time,	it	has	huge	potential	to	be	used	in	
many	different	research	areas	in	addition	to	therapy	as	it	
provides	a	well-constructed	situation	by	the	computer.

THEORETICAL BACKGROUND

Social Presence: Social	presence	is	an	important	factor	
to	 narrow	 psychological	 distance,	 which	 perceives	
emotional	 exchanges.	 In	 a	 VR	 simulation	 where	 an	
individual	 communicates	with	 the	 computer-generated	
environment	or	with	a	particular	object,	even	though	the	
users	are	not	physically	in	the	location	or	situation	they	
are	seeing,	hearing,	and	feeling,	they	feel	as	though	they	
are.6	For	this	reason,	social	presence	is	regarded	as	the	
perception	of	an	 individual	 rather	 than	 the	ability	of	a	
medium,	and	such	social	presence	occurs	in	a	mediated	
VR	when	users	feel	the	experience	of	the	shapes,	sensory	
cues,	and	behaviors	that	represent	the	simulated	objects;	
the	level	of	social	presence	refers	to	the	extent	to	which	
the	other	object	is	perceived	as	close	to	information	or	
the	intended	meaning.7	A	higher	level	of	social	presence	
means	 that	 users	 accept	 the	 medium	 more	 sociably,	
personally,	and	emotionally	in	a	mediated	VR	and	feel	
as	if	the	object	or	environment	is	real	even	if	it	is	not.8

The	easiest	way	 to	 increase	social	presence	 in	VR	
is	to	use	its	unique	features	as	a	medium.	Unlike	other	
media,	 VR	 can	 easily	 provide	 nonlinguistic	 messages	
by	enriching	the	information	of	the	message	it	delivers.9 
If	social	presence	provided	by	VR	is	lacking,	however,	
the	medium	tends	to	be	less	preferable,	emotional,	and	
personal,	and	feel	more	serious,	official,	and	impersonal.10 
People	 consider	 such	 environments	 to	 feel	 nonhuman	
and	 do	 not	 share	 many	 messages.	 Nevertheless,	
this	 does	 not	 explain	 why	 experiment	 participants	
experience	 different	 levels	 of	 social	 presence	 in	 the	
same	environment.	Therefore,	social	presence	should	be	
viewed	as	the	users’	psychological	experience,	not	as	the	
medium’s	feature.11	In	addition,	it	has	been	reported	that	
the	level	of	arousal	increases	when	users	feel	more	social	

presence	using	media	that	evoked	such	social	presence.12 
It	 was	 also	 reported	 that	 videos	 providing	 continuous	
movement	increase	social	presence	and	arousal	more	so	
than	still	 images.13	 In	 this	 regard,	 this	 research	 intends	
to	 verify	 the	 following	 hypothesis	 on	 the	 correlation	
between	social	presence	and	arousal.

Hypothesis 1:	A	higher	level	of	social	presence	felt	in	a	
VR	video	will	lead	to	a	higher	level	of	a	user’s	arousal	
experience.

Arousal: Arousal	 in	 social	presence	 research	 refers	 to	
the	 degree	 of	 the	 user	 experience’s	 reaction	 to	 the.14 
Furthermore,	 arousal	 refers	 to	 a	 psychological	 state	
perceived	 by	 people	 when	 they	 feel	 interested	 in	 or	
curious	 about	 something.15	 While	 arousal	 explains	 a	
behavior	that	has	as	its	goal	to	emphasize	the	importance	
of	intrinsic	motivation	in	understanding	the	motivation	
of	human	behavior,	the	level	of	arousal	also	affects	the	
attention	 or	 acceptance	 of	 a	 message.	 More	 notably,	
the	level	of	arousal	delivered	from	external	stimulation	
works	as	some	sort	of	important	message	in	acceptance	
of	 the	 message	 and	 can	 alter	 people’s	 judgement,	
information	processing,	or	memory.16	For	example,	when	
people	view	a	message	providing	a	video	that	triggers	a	
high	level	of	arousal,	it	is	more	noted	than	one	that	leads	
to	a	lower	level	of	arousal.17	When	the	level	of	arousal	
is	higher,	people	are	more	likely	to	pay	attention	to	and	
focus	on	the	message	that	delivers	the	emotional	arousal	
and	 accept	 the	 message;16	 such	 a	 message	 is	 highly	
effective	 in	 changing	 the	 recipients’	 actual	 behavior	
when	 it	 contains	 social	 meaning.18	 Therefore,	 arousal	
plays	 an	 important	 role;	more	 arousal	 leads	 recipients	
to	 pay	 closer	 attention,	 to	 think	 about	 the	 delivered	
message	more	 actively,	 and	 to	 changes	 their	 behavior	
in	 the	 direction	 suggested	 by	 the	 message.	 Based	 on	
this	discussion	above,	this	research	aims	to	validate	the	
following	hypotheses:

Hypothesis 2:	A	higher	level	of	arousal	provided	by	a	
VR	video	will	lead	to	a	higher	level	of	attention	to	the	
message.

Hypothesis 3:	A	higher	level	of	arousal	provided	by	a	
VR	video	will	 lead	 to	a	higher	 level	of	acceptance	for	
the	message.

Health Efficacy and Message:	Health	efficacy,	a	belief	
that	individuals	can	control	and	manage	themselves	via	
improved	lifestyle	habits,	has	a	huge	effect	on	motivating	
individuals’	health	 improvement	behaviors	and	putting	
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them	 into	 practice—for	 example,	 identifying	 current	
health	status	and	problems	and	establishing	plans	to	keep	
themselves	 healthy—individuals	 with	 stronger	 belief	
in	health	efficacy	are	more	 likely	 to	have	efficient	and	
active	thoughts	and	behaviors	to	improve	their	health.19 
As	 the	 level	of	health	efficacy	varies	depending	on	an	
individual’s	 characteristics,	 which	 have	 been	 formed	
based	 on	 one’s	 ability	 and	 belief,	 the	 behavior	 result	
appears	 differently	 depending	 on	 how	 an	 individual	
develops	 his	 or	 her	 health	 efficacy.20	 In	 other	 words,	
since	health	 efficacy	 can	 affect	whether	 to	 start	 a	 new	
health	behavior,	stop	 the	health	behavior	an	 individual	
has	continued,	and	resume	the	discontinued	behavior,	it	
is	an	important	concept	that	must	be	considered	to	alter	
health	behavior.21

Variables	that	can	have	an	effect	on	health	efficacy	
have	 been	 found	 to	 include	 the	 effects	 of	 a	 message	
itself:	 attitudes	 toward	 health	 messages,	 cognitive	
reactions	toward	health	messages,	acceptances	of	health	
message,	 and	 attentiveness	 to	 health	 messages.22The	
health	message	provided	by	the	medium	delivers	not	just	
a	health	message	but	the	medium’s	feature	or	structure,	
which	 affects	 an	 individual’s	 health	 efficacy.	 For	 this	
reason,	the	same	message	delivered	via	different	media	
can	have	different	effects	on	individuals,	depending	on	
the	method	or	technology	used	to	deliver	it.23	In	the	past,	
the	basic	type	of	health	message	to	deliver	information	
to	 individuals	 was	 a	 typical	 text,	 but	 this	 type	 of	
message	 has	 grown	 gradually	 into	 a	 health	 message	
containing	images	and	texts,	a	video	message	containing	
movements	 and	 voices,	 and	 recently	 a	 VR	 message	
applying	all	of	these:	videos,	voices,	images	and	texts.	
In	 short,	 various	 types	 of	 health	messages	 are	 used	 to	
enhance	health	efficacy.	Nevertheless,	exposed	to	these	
various	sorts	of	messages,	recipients	pay	more	attention	
to	 some	more	 than	 others.	They	 take	 in	 the	 necessary	
information	through	a	selective	process	called	message 
attention,	and	only	accept	the	messages	they	believe	that	
they	need	to	remember	or	act	on.

This	 feature	 affects	 cognitive	 information	
processing	as	well	as	a	message	itself	 in	accepting	the	
message.	The	level	of	attention	paid	when	a	message	is	
delivered	 changes	 the	 level	 of	message	 acceptance.	 In	
contexts	where	positive	messages	are	expected,	negative	
messages	 draw	 higher	 levels	 of	 message	 attention;	 a	
positive	increases	attention	to	a	message	when	a	negative	
message	 is	expected.	This	 type	of	message	 is	effective	
especially	 in	 health-related	 attitude	 or	 behavior,24	 and	

can	 affects	 psychological	 perceptions	 about	 health.25 
In	 this	 regard,	 this	 research	 intends	 to	 examine	 the	
correlation	between	message	attention	and	acceptance,	
which	must	be	considered	when	it	comes	to	changes	in	
health	efficacy,	through	the	following	hypotheses:	

Hypothesis 4:	 The	 higher	 level	 of	 message	 attention	
provided	by	using	VR	video	will	lead	to	a	higher	level	
of	health	efficacy.

Hypothesis 5:	The	higher	level	of	message	acceptance	
provided	by	using	VR	video	will	lead	to	a	higher	level	
of	health	efficacy.

METHOD

Participants:	 This	 study	 recruited	 study	 participants	
from	 among	 male	 and	 female	 students	 at	 the	 Hallym	
University	 based	 in	 the	 Gangwon-do	 province.	 The	
experiment	 was	 conducted	 at	 the	 Virtual	 Reality	 and	
Health	Research	Center	over	approximately	two	weeks	
from	May	1	to	May	17,	2017.The	study	participants	were	
informed	of	the	experiment	procedure	and	precautions.	
After	 answering	 the	 pre-survey	 questionnaire,	 the	
participants	moved	to	a	separate	place	and	watched	a	film	
using	a	virtual	reality	device.	Data	were	collected	using	a	
self-report	questionnaire.	In	data	analysis,	uncooperative	
respondents	were	eliminated.	The	final	data	used	for	the	
analysis	were	from	150	students	consisting	of	75	male	
and	75	female	students.	Amos	20.0	software	was	used	
for	analysis.	The	correlation	coefficient	of	each	variable	
and	 the	 significance	 level	 test	 results	 were	 examined	
through	structural	analysis	model.

Experimental Procedure:	 The	 experiment	 was	
conducted	by	one	researcher	and	one	research	assistant.	
As	for	the	device	used	for	the	experiment,	four	Android	
mobile	phones	of	 the	 same	model	 containing	a	virtual	
reality	 video	 and	Head	Mount	Display	 (HMD)	 device	
for	watching	virtual	 reality	 (VR	Boss)	were	used.	The	
virtual	reality	video	used	in	this	experiment,	“infectious	
disease	 prevention	 through	 washing	 hands,”	 was	
produced	 for	 this	 experiment.	 The	 experiment	 was	
conducted	 with	 four	 participants	 simultaneously	 for	
30	minutes	at	 a	 time	at	 the	Virtual	Reality	and	Health	
Research	Center.	The	participants	were	seated	with	one	
meter	or	more	between	each	other.	Each	wore	a	wireless	
virtual	reality	device	over	his	or	her	head	to	ensure	free	
movement	 and	 watched	 the	 video	 seated	 on	 a	 swivel	
chair,	 which	 allowed	 them	 to	 comfortably	move	 their	
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body.	 To	 control	 external	 variables,	 the	 HMD	 device	
with	stereo	headphones	was	set	at	the	maximum	volume	
to	 block	 the	 noise	 from	 the	 surrounding	 environment.	
Additionally,	the	virtual	reality	video	player	application,	
VaR’s	VR	Player	PRO,	was	configured	equivalently	to	
allow	 the	participants	 to	control	 the	screen	 themselves	
through	 head	 tracking.	 The	 participants	 watched	 the	
virtual	reality	video	for	about	five	minutes,	comfortably	
seated	on	the	chair	and	freely	controlling	the	perspective	
by	moving	their	bodies	or	heads.

Measures:	The	questions	used	by	Kim	and	Biocca26 to 
measure	 the	 level	of	social	presence	were	reconstructed	
for	 the	 scale	 of	 social	 presence.	 There	 were	 three	
questions	in	total	with	each	item	measured	on	a	5-point	
scale,	and	the	reliability	coefficient	was.657.	The	arousal	
scale	questions	by	Champion27	were	reconstructed	for	the	
survey.	Responses	to	each	of	the	3	questions	were	marked	
on	a	5-point	scale,	and	the	reliability	coefficient	was	.800.	
The	questions	by	Jyotkia28	were	reconstructed	for	message	
attention	and	acceptance.	Responses	 to	each	of	 the	foru	
questions	 on	 message	 attention	 and	 three	 questions	 on	
acceptance	were	marked	on	5-point	scale.	The	reliability	
coefficient	 of	 message	 attention	 was	 .832,	 and	 that	 of	
acceptance	was	 .702.The	questions	by	Dutta-Bergman29	

were	reconstructed	for	health	efficacy.	Responses	to	each	

of	the	four	questions	on	disgust	were	marked	on	5-point	
scale.	The	reliability	coefficient	was	.826.

RESULTS

Measurement Model Analysis:	 Confirmatory	 factor	
analysis	(CFA)	was	performed	to	evaluate	the	construct	
validity	of	the	scale	using	AMOS	22.	The	data	analyzed	
included	participants’	responses	on	22	items	designed	to	
measure	five	latent	constructs	(factors):	Social	Presence,	
Arousal,	Message	Attention,	Message	Acceptance	 and	
Health	Efficacy.	The	model-data	 fit	was	 assessed	with	
regard	to	both	incremental	and	absolute	model	fit	using	
multiple	 indices,	 such	 as	 root	 mean	 square	 error	 of	
approximation	(RMSEA),	standardized	root	mean	square	
(SRMR),	incremental	fit	index	(IFI),	Tucker-Lewis	index	
(TLI),	 and	 comparative	 fit	 index	 (CFI).CFA	 analysis	
revealed	 that	 the	 fit	 of	 the	 model	 was	 fairly	 good—	
χ2/df=1.236,	 RMSEA=.040,	 SRMR=.053,	 IFI=.973,	
TLI=.965,	and	CFI	=.972.	The	results	of	CFA	confirmed	
that	 the	 unidimensional	 structure	 of	 each	 construct.
[Table	 1]	 shows	 factor	 loadings	 of	 the	 items,	 both	
unstandardized	 and	 standardized.	All	 the	 standardized	
loadings	 were	 greater	 than	 .50	 (range=0.538–0.910)	
and	statistically	significant	at	.05	alpha	level,	indicating	
adequate	item	reliability.

Table 1: Confirmatory Factor Analysis

Latent variable Observed 
variable

Standardized 
Regression 

Weights

Regression 
Weights

Standard 
Error

Construct 
Reliability Reliability

Social	Presence
Q7_14 .538 1.000

.657Q7_11 .753 1.462 .273 5.358***
Q7_8 .594 1.118 .228 4.907***

Arousal
Q6_8 .910 1.000

.800Q6_10 .711 .725 .081 8.918***
Q6_4 .681 .794 .093 8.526***

Message	Attention

Q5_3 .757 1.000

.832Q5_5 .792 1.098 .119 9.216***
Q5_7 .693 .918 .114 8.071***
Q5_9 .743 .834 .096 8.668***

Message	
Acceptance

Q4_8 .600 1.000
.702Q4_2 .591 .716 .131 5.457***

Q4_6 .783 1.158 .185 6.274***

Health	Efficacy

Q1_1 .706 1.000

.826
Q1_3 .701 1.153 .153 7.558***

Q1_5 .758 1.201 .149 8.080***

Q1_7 .789 1.328 .159 8.328***
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As	 addressed	 earlier,	 SEM	 is	 an	 appropriate	 tool	
for	 assessing	 the	 construct	 validity	 of	 a	 scale,	 more	
specifically,	 convergent	 and	 discriminant	 validity.30	

Convergent	 validity	 refers	 to	 the	 degree	 to	which	 two	
measures	 designed	 to	 measure	 the	 same	 construct	
are	 related.	 Convergent	 validity	 was	 assessed	 using	
average	variance	extracted(AVE).	Discriminant	validity	

refers	to	the	distinctiveness	of	the	factors	measured	by	
different	sets	of	items.31	Discriminant	validity	of	a	scale	
is	achieved	when	the	AVE	value	of	each	latent	variable	
is	greater	than	its	squared	correlations	with	other	latent	
variables	in	the	scale.32	As	shown	in	Table	2,	all	of	AVEs	
are	greater	 than	squared	correlation	values,	confirming	
the	discriminant	validity.

Table 2: AVE Discriminant Validity

Variable Composite 
Reliability

Social 
Presence Arousal Message 

Attention
Message 

Acceptance
Health 
Efficacy

Social	Presence .597 .336
Arousal .836 .090 .633

Message	Attention .886 .121 -.015 .660
Message	Acceptance .776 .087 -.103 .274 .537
Health	Efficacy .895 -.009 -.010 .220 .028 .495

Note:	 Boldfaced	 diagonal	 elements	 are	 the	 square	
roots	of	the	average	variance	extracted;	to	demonstrate	
discriminant	validity,	boldfaced	values	should	be	higher	
relative	 to	 the	correlation	coefficients	 in	 the	 same	 row	
and	column;	AVE	=	average	variance	extracted.

The Structural Model and Hypothesis Testing: 
After	the	construct	validity	of	the	scale	was	confirmed,	
structural	 equation	modeling	 (SEM)	was	 conducted	 to	
examine	 the	 predictive	 relationships	 among	 the	 five	
latent	 variables:	 Social	 Presence,	 Arousal,	 Message	
Attention,	 Message	 Acceptance	 and	 Health	 Efficacy.	
The	fitted	SEM	modelproduced	ab	acceptable	fit	—	χ2/
df	 =	 1.684,	 RMSEA	 =	 0.068,	 SRMR=.082,	 IFI=.916,	
TLI=.898,	and	CFI=.914.

Hypothesis	 1	 is	 whether	 social	 presence	 of	 VR	
Video	 is	 positively	 associated	 with	 arousal.	 SEM	
analysis	 indicated	 that	 social	 presence	 for	 VR	 Video	
is	 significantly	 associated	 with	 arousal,	 supporting	

the	hypothesis	 (β=.74,	 t=5.12,	p<.01).	Hypothesis	 2	 is	
whether	 arousal	 of	 VR	Video	 is	 positively	 associated	
with	 message	 attention.	 SEM	 analysis	 indicated	 that	
arousal	 for	 VR	 Video	 is	 significantly	 associated	 with	
message	 attention,	 supporting	 the	 hypothesis	 (β=.27,	
t=2.53,	p<.05).	Hypothesis	3	is	whether	arousal	of	VR	
Video	is	positively	associated	with	message	acceptance.	
SEM	 analysis	 indicated	 that	 arousal	 for	 VR	 Video	
is	 significantly	 associated	 with	 message	 acceptance,	
supporting	 the	 hypothesis	 (β=.25,	 t=2.63,	 p<.01).	
Hypothesis	4	is	whether	message	attention	of	VR	Video	
is	 positively	 associated	 with	 health	 efficacy.	 SEM	
analysis	indicated	that	message	attention	for	VR	Video	is	
significantly	associated	with	health	efficacy,	supporting	
the	hypothesis	 (β=.53,	 t=5.00,	p<.05).	Hypothesis	 5	 is	
whether	message	acceptance	of	VR	Video	is	positively	
associated	with	health	efficacy.	SEM	analysis	indicated	
that	message	 acceptance	 for	VR	Video	 is	 significantly	
associated	with	health	efficacy,	supporting	the	hypothesis	
(β=.25,	t=2.46,	p<.01)[Table	3].

Table 3: Structural Equation Modeling Results

Variable
Standardized 

Regression 
Weights

Regression 
Weights

Standard 
Error

Construct 
Reliability

Hypothesis 
Testing

H1:	Social	Presence→	Arousal .736 1.021 .200 5.115*** Supported
H2:	Arousal	→Message	Attention .267 .212 .084 2.526** Supported
H3:	Arousal	→Message	Acceptance .252 .190 .072 2.632*** Supported

H4:	Message	Attention	→Health	Efficacy .528 .373 .075 5.001** Supported
H4:	Message	Acceptance	→Health	Efficacy .248 .166 .067 2.461*** Supported
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DISCUSSION

This	 research	 intended	 to	 systematically	 identify	
how	a	VR	video	aimed	at	 improving	recipients’	health	
affects	 their	health	efficacy	 through	structural	equation	
modeling	(SEM).	First,	 this	research	hypothesized	that	
the	 higher	 level	 of	 social	 presence	 engendered	 by	 the	
use	of	VR	video	would	lead	to	a	higher	levels	of	users’	
arousal	 levels,	 indicating	 excitement	 or	 interest	 in	 the	
message.	The	analysis	showed	that	the	increased	social	
presence	 in	 the	VR	 video	 does	 have	 a	 positive	 effect	
on	 arousal.	 This	 outcome	 was	 consistent	 with	 that	 of	
other	 research	 showing	 that	 individuals	 experience	
higher	levels	of	arousal	when	their	social	presence	was	
increased,	evoking	a	higher	level	of	social	presence	like	
VR	videos.

Next,	higher	levels	of	arousal	were	found	to	have	a	
positive	effect	on	attention	and	acceptance	of	messages	
provided	by	VR.	A	message	provided	by	videos	with	a	
higher	 level	of	arousal	 like	VR	ones	made	people	pay	
more	attention	 to	messages	provided	using	VR,	which	
was	 in	 line	 with	 the	 findings	 of	 other	 research	 that	
a	message	 provided	 by	 a	 video	with	 a	 higher	 level	 of	
arousal	 was	 noted	 and	 accepted	 more	 than	 that	 with	
a	 lower	 level	 of	 arousal.33	 Therefore,	 arousal	 is	 an	
important	 factor	 for	 message	 attention	 or	 acceptance	
in	message	 research,	 and	more	 specifically,	 arousal	 in	
health-based	VR	videos	present	implications	as	to	how	
to	use	a	health	message	more	actively.	Last,	it	was	found	
that	 the	increased	message	attention	and	acceptance	of	
VR	 videos	 aimed	 at	 improving	 health	 had	 a	 positive	
effect	on	health	efficacy,	a	factor	that	directly	affects	for	
health-oriented	behavior.

CONCLUSION

In	 conclusion,	 health	 messages	 provided	 in	 a	VR	
environment	were	found	to	be	more	socially,	personally,	
and	emotionally	effective	 than	 those	provided	 in	other	
medium	environments	,	feel	real	even	if	they	are	virtual;8 
VR	health	messages	increase	arousal	levels	and	ultimately	
lead	to	a	positive	effect	on	health	efficacy,	which	in	turn	
can	 have	 a	 positive	 effect	 on	 recipients’	 intentions	 to	
improve	 their	health,	as	 this	 increased	 level	of	arousal	
makes	individuals	pay	more	attention	to	or	accept	more	
actively	the	message	content.	Nonetheless,	the	research	
did	 not	 consider	 various	 other	 variables	 related	 to	
individuals’	basic	psychological	desires;	therefore,	future	
research	might	need	to	perform	an	additional	analysis	in	
this	area.	Despite	this	limitation,	this	research	is	believed	
to	contribute	to	the	convergence	and	expansion	of	new	

theories	as	it	approached	the	subject	matter	based	on	user	
experience,	not	VR’s	medium	feature,	and	demonstrated	
important	contributors	to	health	efficacy.
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ABSTRACT

Background/Objectives:	In	this	study,	we	investigated	how	Presence,	Physical	Environment	and	Human	
Service	of	VR	Theme	Park	effect	on	customer	‘s	Revisit	Intention	through	the	parameter	of	Delight.

Method/Statistical analysis:	The	 subjects	of	 this	 study	were	 individuals	who	have	experience	of	using	
VR	Theme	Park.	Data	collection	was	conducted	by	questionnaire	survey.	The	questionnaire	consisted	of	
44	items	including	9	general	items,	and	the	Likert	5-point	scale	was	used	for	the	measurement.	Statistical	
analysis	was	performed	by	SPSS	and	AMOS	programs.	Basic	statistical	analysis,	factor	analysis,	reliability	
analysis,	and	measurement	model	analysis	were	conducted.	Regression	analysis	was	also	performed	to	test	
mediating	effect	by	structural	equation	model	analysis.

Findings:	The	effect	of	Presence	on	Delight	and	Revisit	Intention	was	turned	out	to	be	significant	(β	=	.571,	
.250).	On	the	other	hand,	the	Physical	Environment	did	not	have	a	significant	effect,	and	the	effect	of	Human	
Service	on	Delight	was	significant	and	the	effect	on	Revisit	Intention	was	not	significant.	As	a	result	of	the	
mediated	effect	analysis,	Delight	mediated	the	relationship	that	Presence	effect	on	Revisit	Intention,	which	
was	 similar	 to	 advance	 research.	On	 the	other	hand,	Physical	Environment	 and	Human	Service	 showed	
that	the	mediated	effect	of	Delight	was	not	significant,	so	it	showed	different	results	from	advance	research	
in	general	Theme	Park.	This	showed	the	implications	that	the	important	factors	that	affect	the	customer’s	
Revisit	Intention	in	VR	Theme	Park	differ	from	General	Theme	Park.

Improvements/Applications:	Furthermore,	it	is	necessary	to	study	various	operational	and	marketing	fields	
considering	VR	Theme	Park	‘s	operation	type	and	characteristics,	separately	from	General	Theme	Park.	In	
addition,	by	using	Delight	and	Revisit	Intention	as	the	major	influencing	factors,	deep	concerns	should	be	
required	about	how	to	increase	sales	and	profits	of	VR	Theme	Park.

Keywords: Presence, Physical Environment, Human Service, Delight, Revisit Intention

INTRODUCTION

In	 recent	 years,	 the	 fourth	 industrial	 revolution	 is	
emerging	as	a	 top	 issue.	The	4th	Industrial	Revolution	
extends	 the	 range	 from	 artificial	 intelligence	 (AI)	 to	
self-driving	 car,	 Virtual	 Reality	 (VR)	 and	 augmented	
reality	(AR),	biotechnology,	and	recently	to	humanities	
1.	 According	 to	 the	 ‘Global	 Wise’	 analysis	 data,	 the	
industry	 that	 has	 looked	out	 to	 be	 the	most	 promising	
was	counted	as	Virtual	Reality	1.

Virtual	Reality	(VR)	is	a	science	and	technology	that	
makes	people	seem	to	interact	with	actual	surroundings,	
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without	 experiencing	 in	 person	 that	 is	 difficult	 to	
experience	every	day.

	 The	 created	 virtual	 environment	 and	 situation	
etcetera	are	a	human-computer	interface	that	stimulates	
the	user’s	five	senses	and	allows	them	to	freely	navigate	
the	 boundaries	 between	 reality	 and	 imagination	 by	
allowing	 them	 to	 do	 spatial	 and	 temporal	 experiences	
that	are	similar	to	reality	2.

Also,	 Theme	 Park	 is	 a	 creative	 amusement	 and	
cultural	 space	 that	 is	directed	and	operated	 to	enhance	
the	mutual	 theme-related	 functions	mainly	 on	 specific	
theme.	 And	 by	 directing	 a	 common	 story	 based	 on	
themes,	 it	 can	 be	 defined	 as	 a	 non-daily	 convergence	
cultural	park	that	provide	interest	and	Delight	to	Theme	
Park	visitors	3.

VR	Theme	Park	is	a	Theme	Park	put	VR	as	a	main	
topic,	and	it	shows	a	fused	form	of	VR	and	Theme	Park.	
The	VR	market	is	expected	to	expand	further	to	various	
content	and	software	markets,	according	to	Deloitte	and	
Digi-Capital,	 it	 is	 expected	 to	 grow	 at	 the	 CAGR	 of	
15%,	$	30	billion	by	2020,	and	VR	Theme	Parks	will	
account	for	12%,	about	$	3.6	billion	in	scale	4.

In	 the	 main	 advance	 research,	 the	 technology	
acceptance	 model	 asserts	 that	 through	 the	 concept	 of	
perceived	 usefulness	 and	 perceived	 ease	 of	 use,	 the	
more	useful	the	technology	or	service	is	thought	to	be,	
the	more	 favorable	 the	 attitude	 and	 intention	 to	 use	 it	
are	appeared	to	be	5.	Chang,	Hyung-Jun	(2017)	studied	
the	effects	of	VR	characteristics	on	VR	Presence,	user	
characteristics,	 VR	 motion	 and	 persistent	 intention	
6,	 and	 Nam,	 Sun-sook	 (2017)	 analyzed	 the	 effects	 of	
VR’s	device,	perceived	characteristics	and	Presence	on	
pleasure	and	reuse-intention	7.

In	 terms	of	 service	 scape,	because	of	 the	Physical	
Environment	 provided	 by	 the	 firm,	 the	 consumer	
determines	 the	 overall	 impression	 depending	 on	 the	
experience	or	situation	of	the	place	or	service	8.	In	this	
regard,	 Choi	 Mun-Yong	 (2014)	 studied	 the	 effect	 of	
Physical	 Environment,	 Human	 Services,	 congestion,	
and	 perceived	 waiting	 time	 on	 usage	 satisfaction	 in	
Theme	Park	3.

Most	 of	 the	 advance	 researches	 have	 approached	
VR	 Theme	 Parks	 as	 technical	 concepts.	 However,	
considering	 the	 aspect	 of	 the	 Theme	 Park,	 it	 is	 also	
necessary	 to	 add	 service	 factors	 such	 as	 Physical	
Environment,	Human	Service,	and	enjoyment.

From	this	point	of	view,	this	study	aims	to	analyze	
the	 effect	 0nRevisit	 Intention	 in	 the	VR	Theme	 Park,	
focusing	 on	 Presence,	 which	 is	 the	 main	 variable	 of	
the	VR	 characteristics,	 and	 the	 Physical	 Environment,	
Human	 Service,	 which	 are	 the	 main	 variables	 of	 the	
existing	 Theme	 Park.	 We	 also	 analyzed	 the	 effect	 of	
Delight	on	Revisit	Intention.

By	 analyzing	 the	 results	 of	 this	 study,	 we	 aimed	
to	 explain	 the	 relationship	 between	 the	 factors	 in	 an	
objective	way	and	to	derive	implications	to	improve	the	
direction	of	operation	by	increasing	the	Revisit	Intention	
of	VR	Theme	Park.

MATERIALS AND METHOD

Advance Research

Presence: Presence	is	created	in	a	virtual	environment	
with	no	physical	contact,	which	means	that	it	exists	as	
the	 literal	 meaning	 of	 the	 etymology	meaning	 of	 real	
feeling	[6].	The	US	Webster	dictionary	defines	‘Presence’	
as	 ‘the	 fact	 or	 condition	 of	 being	 present’	 [7].	 The	
definition	of	Wikipedia	is	limited	to	a	space	with	a	three-
dimensional	 structure	distinguished	 from	commitment,	
another	human	cognitive	phenomenon	9.

In	the	case	of	VR,	it	is	Presence	that	is	possible	to	
explain	 the	 experience	 and	 psychological	 response	 of	
the	media	receiver	very	appropriately	10.	The	concept	of	
commitment,	which	is	a	component	factor	of	Presence,	
can	be	said	 to	have	originated	 from	 the	 recognition	of	
the	psychological	phenomenon	of	human	being	deeply	
digging	 into	or	 falling	 into	something.	 It	was	said	 that	
people	wanted	to	keep	on	being	in	a	state	of	commitment	
when	they	experienced	it,	and	if	 they	did	not	stay	in	a	
state	of	commitment,	 it	 is	 said	 that	 they	could	make	a	
negative	 assessment	 which	 they	 thought	 the	 current	
experience	 was	 annoying	 or	 boring	 and	 so	 forth,	 and	
they	were	trying	to	get	out	of	their	current	state	11.Chang,	
Hyung-Jun	 (2017)	 analyzed	 in	 his	 paper	 that	 VR	
Presence	has	a	significant	effect	on	contents	satisfaction	
of	user	(β	=	.162,	p	<.05)	and	system	satisfaction	of	user	
(β	 =	 .466,	 p	 <.05)	 6.	 Lee,	 Soo-Kyung	 (2018)	 reported	
that	Presence	had	a	significant	effect	on	Visit	intention	(β	
=	.470,	t	=	3.21)	in	simple	regression	analysis,	but	it	had	
not	significant	effect	in	multiple	regression	analysis	12.

Physical Environment: The	Physical	Environment	
is	 defined	 as	 tangible	 commodities	 that	 facilitate	
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service	 execution	 or	 consumption,	 which	 refers	 to	
the	 environment	 in	 which	 services	 are	 created	 and	
interactions	 occur	 between	 the	 firm	 and	 the	 client	 13. 
Julie	 Baker	 (1987)	 observed	 environmental	 factors	
(temperature,	 humidity,	 noise,	 cleanliness),	 design	
factors	(architecture,	color,	style,	signboard),	and	social	
factors	(customer	appearance,	behavior)	in	the	Physical	
Environment	14.

The	 concept	 of	 Physical	 Environment	was	widely	
supported	 by	 many	 scholars,	 and	 although	 it	 had	
intrinsically	intangible	character,	it	was	shown	that	it	was	
based	on	tangible	or	visible	elements	that	existed	around	
the	 service	 in	 terms	 of	 the	 customer	 who	 evaluated	
the	 service,	 the	 customer	 assessed	 what	 they	 could	
not	see	based	on	what	they	could	see,	and	it	presented	
theoretical	basis	that	the	Physical	Environment	mix	has	
a	significant	impact	on	the	customer	during	the	service	
purchase	process	13.

Choi,	 Mun-Yong	 (2014)	 found	 that	 the	 effect	 of	
Physical	Environment	 on	 use	 satisfaction	 (β	=	 .340,	 p	
<.05)	was	significant	3.	In	addition,	Cha,	Gil-Soo	(1994)	
found	that	the	consumer	attribution	on	the	location	side	
changed	by	the	level	of	the	physical	service	environment	
(p	 <.05)	 13.	 Koo,	 Won-Il(2018)	 also	 noted	 that	 the	
effect	 of	 physical	 location	 of	 the	 virtual	 environment	
amusement	facility	on	the	user’s	revisit	was	significant	
(β	=	.263,	p	<.05)	15.

Human Service: Service	 is	 to	 give	 Delight	 to	 the	
customer.	 These	 services	 are	 used	 as	 the	 meaning	 of	
economics,	 which	 is	 a	 means	 of	 generating	 profits,	
but	 on	 the	 other	 hand	 they	 are	 also	 seen	 as	 spiritual	
services,	which	means	that	there	are	no	higher	religions	
than	services	rendered	to	people	or	soul-based	services,	
which	originating	from	outlook	on	vocation	3.

Lewis	 (1987)	 classified	 three	 types	 of	 services	
focused	 on	 service	 objects:	 Human	 Services,	 services	
related	 to	 goods,	 and	 services	 related	 to	 information.	
Among	 them,	 Human	 Services	 are	 categorized	 as	
guides,	agency	services,	and	sales	services	that	rely	on	
staff	 expertise	 knowledge	 3.	 In	 addition,	 Um,	 Seo-Ho	
(1994)	classified	the	service	quality	of	the	Theme	Park	
as	physical	 service	 and	Human	Service.	Among	 them,	
Human	 Service	was	 explained	 as	 the	 employee	 dress,	
customer	 advertisement,	 kindness,	 customer	 guidance	
and	 employee	behavior,	 and	he	 found	 that	 employee’s	
kindness	had	significant	effect	on	service	satisfaction	(β	
=	.160,	p	<.05)	16. 

About	 Human	 Service,	 Cha,	 Gil-Soo	 (1994)	
validated	that	consumer	attribution	changed	variously	by	
the	level	of	service	employee	(p	<.05),	Choi,	Mun-Yong	
(2014)	 validated	 that	 the	 effect	 of	Human	Services	on	
user	satisfaction	was	not	significant	(β	=	.037,	p>	.05)3.

Delight: Playfulness	 (voluntary	 interest)	 which	 is	 a	
feeling	of	 fun	 and	pleasure	 in	 the	 activity	 itself	 like	 a	
play	(Webster	&	Martocchio,	1992)	is	an	important	scale	
in	the	flow	experience	and	it	can	be	called	as	a	complex	
variable	 that	 includes	 individual	 fun,	 psychological	
stimulation	and	perception	of	interest	(Csikszentmihalyi,	
1990).	In	other	words,	although	the	definition	of	flow	is	
different	 among	 scholars,	 it	 includes	 three	 elements	 in	
common:	absorption,	pleasure,	and	intrinsic	motivation	
17.	 Entertainment	 contents	 such	 as	 dramas,	 movies,	
and	 games	 have	 the	 purpose	 of	 amusing	 people	 who	
experience	 it.	 The	 pleasure	 is	 that	 the	 user	 feels	 fun	
about	the	media	message	and	give	a	demonstration	of	a	
pleasant	emotional	response	7.

Kumar	et	al.	(2001)	proposed	that	there	are	two	kinds	
of	Delight	depending	on	the	type	of	joy	felt	by	individuals.	
One	 way,	 consumers	 feel	 Delighted	 comprises	 joy	
and	 surprise,	while	 the	other	way	 in	which	consumers	
experience	Delight	 is	 when	 they	 are	 captivated	 by	 an	
experience	which	just	evokes	feelings	of	real	joy	18.	Cho,	
Nae-Eul	 (2018)	 cited	 Frissen,	&	Raessens	 (2013)	 and	
discussed	 multimediality,	 virtuality,	 interactivity,	 and	
connectivity	 as	 features	 of	 digital	media	 in	 relation	 to	
the	concept	of	fun	19.

Nam,	 Sun-Sook	 (2017)	 validated	 that	 Presence	
had	 a	 significant	 effect	 on	 Delight	 (β	 =	 .506,	 p	 <.05)	
[7].	 Kim,	 Heung-Ryel	 et	 al.	 (2010)	 analyzed	 that	 the	
pleasure	 had	 a	 significant	 effect	 on	 customer	 behavior	
intention	(β=.238,	p=000)	17.

Revisit Intention: Continuous	use	intention	refers	to	the	
continued	use	of	 the	service	being	used	due	 to	service	
satisfaction	or	other	reasons	20.	Continuous	use	intention	
in	 the	concept	of	 loyalty	 is	 a	deep	commitment	 to	 the	
brand	that	makes	it	possible	to	continue	to	buy	preferred	
products	or	services	21.	And	it	is	defined	as	a	favorable	
attitude	 toward	 services	 and	 repetitive	 purchasing	
behavior	22.

The	VR	service	can	also	be	used	to	show	whether	
the	 user’s	 satisfaction	 after	 using	 VR	 contents	 in	 the	
same	way	as	the	advance	studies	appears	as	the	intention	
to	use	continuously	or	not.	In	many	media	studies,	 the	
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improvement	 of	 satisfaction	 level	 appears	 to	 result	 in	
the	 improvement	 of	 the	 intention	 of	 continuous	 use.	
Therefore,	it	is	important	to	improve	the	intention	to	use	
continuously	for	the	success	of	VR	content	service	23.

Cho,	 Nae-Eul	 (2018)	 said	 that	 perceived	 fun	 of	
social	platforms	had	a	positive	 effect	on	 sustained	use	
intention	 (β	 =.525,	 t	 =	 6.510,	 p=.000)	 19.	 In	 addition,	
Jianyu	MA	 (2013)	 in	 her	 study	 validated	 that	Delight	
became	 significantly	 related	 to	 Revisit	 Intentions	
(β=.476,	t=11.956,	p<.001)	18.

Research model and Methods

Research model: The	 research	 model	 of	 this	 study	
is	 shown	 in	 Figure	 1.	 The	 independent	 variables	 are	
Presence,	 Physical	 Environment,	 and	 Human	 Service.	
The	 dependent	 variable	 is	 Revisit	 Intention	 and	 the	
parameter	is	Delight.

Figure 1: Research Model

In	this	study,	we	investigated	how	the	independent	
variables	 of	 Presence,	 Physical	 Environment,	 and	
Human	 Service	 affect	 the	 dependent	 variable,	 Revisit	
Intention	of	firm	that	received	diagnosis.

We	 also	 tried	 to	 find	 out	 how	 the	 parameters	 of	
Delight	 have	 a	 significant	 effect	 on	 relationship	 of	
Presence,	Physical	Environment	and	Human	Service	on	
Revisit	Intention.

Hypothesis: The	 hypothesis	 according	 to	 the	 above	
research	model	is	as	follows

H1.	 Presence	 will	 have	 a	 positive	 impact	 on	 Revisit	
Intention.

H2.	Physical	Environment	will	 have	a	positive	 impact	
on	Revisit	Intention.

H3.	 Human	 Service	 will	 have	 a	 positive	 impact	 on	
Revisit	Intention.

H4.	Presence	will	have	a	positive	impact	on	Delight

H5.	Physical	Environment	will	 have	a	positive	 impact	
on	Delight

H6.	 Human	 Service	 will	 have	 a	 positive	 impact	 on	
Delight.

H7.	 Delight	 will	 have	 a	 positive	 impact	 on	 Revisit	
Intention

H8.	 Delight	 will	 mediate	 the	 relationship	 between	
Presence	and	Revisit	Intention.

H9.	 Delight	 will	 mediate	 the	 relationship	 between	
Physical	Environment	and	Revisit	Intention.

H10.	 Delight	 will	 mediate	 the	 relationship	 between	
Human	Service	and	Revisit	Intention.

Data collection and Analysis methods: Data 
collection	for	this	study	was	conducted	by	questionnaire	
method.	 The	 questionnaire	 consisted	 of	 two	 types	
of	 questionnaire,	 printout	 questionnaire	 and	 Google	
questionnaire.	The	questionnaire	consisted	of	44	 items	
including	9	general	items,	and	the	Likert	5	-	point	scale	
was	used	for	numerical	data.

The	questionnaire	distribution	was	conducted	from	
April	to	June	2018	for	individuals	with	experience	using	
VR	Theme	Park.

Statistical	analysis	was	carried	out	using	the	SPSS	
and	AMOS	 programs	 for	 total	 194	 pieces,	 excluding	
missing	 items	 and	 incorrect	 answers	 about	 the	 209	
pieces	of	collected	questionnaire.

First,	 frequency	 analysis	 and	 descriptive	 statistics	
analysis	 were	 conducted.	 For	 the	 numerical	 data,	 we	
analyzed	 the	 validity	 and	 reliability	 of	 the	 variables.	
Confirmatory	 factor	 analysis	was	performed	 for	 single	
dimensionality	 test	 of	 each	 variables	 and	 analysis	 of	
measurement	 model	 was	 conducted	 to	 test	 the	 fit	 of	
research	model.

Then,	 the	 structural	 equation	 model	 analysis	 was	
conducted	 to	 confirm	 the	 research	 hypothesis	 test,	 the	
mediated	 effect	 analysis,	 and	 the	 inter	 -	 group	 path	
difference	test.

RESULTS AND DISCUSSION

Analysis Results

Basic statistical analysis: Frequency	 analysis	 was	
conducted	to	identify	the	demographic	characteristics	of	
the	sample.
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First	of	all,	according	to	industry,	other	occupations	
account	 for	 44%,	were	more	 than	 the	 service	 industry	
(36.1%)	 and	 the	 manufacturing	 industry.	 Other	 firms	
also	 accounted	 for	 42.3%	 on	 the	 firm	 size,	 compared	
with	 25.3%	 of	 large	 corporations	 and	 23.2%	 of	 small	
and	medium	enterprises.	In	addition,	younger	age	group	
under	 age	 20	 were	 41.2%	 and	 the	 male	 group	 were	
63.9%,	which	took	the	majority.	Most	of	the	education	
was	 made	 up	 of	 higher	 education	 (97.4%)	 who	 are	
higher	 than	college	graduates,	 so	 it	was	estimated	 that	
stable	 sample	 data	would	 be	 obtained	 considering	 the	
understanding	of	 respondents.	 Jobs	were	 characterized	
by	 the	 majority	 of	 office	 workers	 (41.8%),	 college	
students	 (31.4%).	And	 the	 classes	 of	monthly	 income	
less	than	2	million	won	occupied	38.7%.

The	 descriptive	 statistics	 analysis	 of	 the	 measure	
variables	was	conducted.	The	results	of	the	descriptive	
statistics	 analysis	 of	 individual	 measured	 variables	

showed	that	the	standard	deviation	is	larger	than	3,	the	
absolute	value	of	 the	 skewness	was	 larger	 than	3,	 and	
the	absolute	value	of	 the	kurtosis	 is	smaller	 than	8,	so	
individual	measurement	 variables	 could	 be	 considered	
to	have	a	normal	distribution24.

Measurement Model Analysis

 a. Confirmatory Factor Analysis: Confirmatory	
Factor	 Analysis	 (CFA)	 and	 measurement	 model	
analysis	were	performed	for	all	measured	variables	
of	 the	 already	 secured	 latent	 variables.	However,	
analysis	 result	 of	 distinction	 standard	 of	 the	 first	
measurement	model	did	not	satisfy	the	fit	index.

	 	In	 order	 to	 satisfy	 the	 model	 fit	 index,	 the	
measurement	 variables	 were	 modified	 for	 the	
fourth	 time.	 The	 analysis	 results	 of	 the	 final	
measurement	model	and	the	model	fit	are	shown	
in	Table	1.

Table 1: Result of model fit analysis

Model Fit p-value X²/DF RMR GFI AGFI NFI TLI CFI RMSEA
measured	value .000 1.751 .045 .870 .832 .905 .949 .957 .062

standard >.05 <3 <.8 >.8 >.8 >.9 >.9 >.9 <.08

	 	In	 the	 model	 fit	 index’s	 analysis	 result	 of	 the	
fourth	 measurement	 model,	 because	 X2	 (P)	 is	
.000,	which	was	below	 the	acceptance	standard,	
the	null	 hypothesis	 that	 the	measurement	model	
was	appropriate	was	rejected.

	 	However,	 it	 was	 necessary	 to	 comprehensively	
consider	other	fit	indexes	to	determine	the	model	
fit.	As	a	result	of	analyzing	the	fourth	measurement	
model,	it	was	confirmed	finally	that	all	9	standards	
except	X2	(P)	were	satisfied.

 b. Validity and reliability evaluation: The	
convergent	 validity	 was	 analyzed	 by	 mean	
variance	extraction	method.	

	 	As	 a	 result	 of	 analyzing	 the	 Average	 Variance	
Extracted	(AVE)	value	of	each	potential	variable,	
Presence	 was	 0.623,	 the	 Physical	 Environment	
was	 0.721,	 the	 Human	 Service	 was	 0.747,	 the	
Delight	was	0.737,	and	the	Revisit	Intention	was	
0.605.	Because	 all	 of	 them	were	 over	 0.5,	 so	 it	
could	be	said	that	convergent	validity	was	secured.

	 	In	 the	 analysis	of	Correlation,	Covariance,	 ‘R	±	
2	 *	 SE’	 was	 not	 all	 1.	 In	 addition,	 because	 the	

threshold	 value	 of	 X2	 between	 the	 constraint	
model	 and	 the	non-constraint	model	 for	Delight	
and	 Revisit	 Intention	 having	 the	 greatest	
correlation	coefficient	was	21.418	and	was	larger	
than	3.84,	it	was	confirmed	that	the	discriminant	
validity	was	also	secured.

	 	Reliability	 analysis	 of	 the	 measurement	 model	
were	 performed.	 The	 Cronbach	 alpha	 values	 of	
the	 latent	variables	were	0.830	for	 the	Presence,	
0.928	for	the	Physical	Environment,	0.937	for	the	
Human	Service,	0.933	for	the	Delight	and	0.819	
for	 the	 Revisit	 Intention.	 Because	 all	 of	 which	
were	0.7	or	more,	reliability	could	be	assured.

Hypothesis test

 a. Basic hypothesis test: Structural	 equation	
modeling	has	conducted	based	on	pre-established	
measurement	models.	And	the	structural	equation	
model	was	analyzed	using	AMOS.

	 	The	 test	 results	 for	 the	 basic	 hypothesis	 were	
shown	in	Table	2.
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Table 2: Results of basic hypothesis test

Hypothesis
(path)

Standardized 
Coefficients S.E. C.R. p-

value R² Choice

H1	(Presence	→	Revisit	Intention) .250 .079 3.185 .001 .825 adopt
H2	(Physical	Environment	→	Revisit	Intention) -.108 .106 -1.067 .286 .825 reject

H3	(Human	Service	→	Revisit	Intention) .043 .106 .437 .662 .825 reject
H4	(Presence	→	Delight) .571 .096 6.587 *** .583 adopt

H5	(Physical	Environment	→	Delight) .104 .136 .870 .384 .583 reject
H6	(Human	Service	→	Delight) .240 .135 2.109 .035 .583 adopt
H7	(Delight	→	Revisit	Intention) .752 .092 7.480 *** .825 adopt

	 	Because	 the	p-values	of	H1,	H4,	H6,	 and	H7	hypotheses	were	 less	 than	0.05	 and	 the	Coefficients	were	 a	
positive	number	(+),	so	H1,	H4,	H6,	and	H7	hypotheses	were	adopted.

	 	However,	Because	the	p-values	of	H2,	H3,	and	H5	hypotheses	were	0.05	or	more,	so	that	hypotheses	were	not	
significant,	so	the	H2,	H3,	and	H5	hypotheses	were	rejected.	

	 	In	other	words,	the	larger	the	Presence,	the	greater	how	much	it	effect	on	Delight	and	Revisit	Intention,	the	
larger	the	Human	Service,	the	greater	Delight,	and	the	larger	Delight,	the	greater	Revisit	Intention.

 b. Mediated effect test: Test	results	of	the	mediated	effect	hypothesis	were	shown	in	Table	3.

Table 3: Results of Mediated effect test

Hypothesis (path) Direct 
effect p-value Indirect 

effect p-value

H8	(Presence	→	Delight	→	Revisit	Intention) .250 .015 .430 .010
H9	(Physical	Environment	→	Delight	→	Revisit	Intention) -.108 .232 .078 .361
H10	(Human	Service	→	Delight	→	Revisit	Intention) .043 .609 .180 .059

As	 the	 analysis	 result	 of	 the	 hypothesis	 of	 H8,	
indirect	 effect	 was	 considered	 to	 be	 statistically	
significant	 in	 the	 path	 between	 Presence	 and	 Revisit	
Intention	 (path	 coefficient	=	 .430,	 p	<.05),	 and	 so	 this	
hypothesis	 was	 adopted.	 In	 other	 words,	 Delight	 was	
shown	 that	 it	 mediated	 in	 the	 relationship	 between	
Presence	and	Revisit	Intention.

However,	because	the	p-values	of	the	H9	and	H10	
hypotheses	 were	 larger	 than	 of	 0.05,	 so	 the	 effects	
of	 the	 hypotheses	 did	 not	 significant,	 so	 the	H9,	 H10	
hypotheses	were	rejected.

CONCLUSION

Results and Implications: As	a	analysis	result	of	 this	
study,	Presence	was	shown	that	had	a	significant	effect	
on	Revisit	 Intention.	Also,	 it	was	 shown	 that	Presence	
affected	Delight,	and	Delight	had	a	significant	effect	on	
Revisit	Intention.

On	 the	 other	 hand,	 Physical	 Environment	 and	
Human	Service	were	shown	that	had	no	significant	effect	
on	Revisit	Intention.

However,	 Human	 Service	 did	 not	 directly	 affect	
Revisit	 Intention	 but	 it	 had	 a	 significant	 effect	 on	
Delight,	 and	 Delight	 influenced	 Revisit	 Intention.	 So,	
it	 was	 shown	 that	 Human	 Service	 influenced	 Revisit	
Intention	indirectly	through	Delight.	

In	 the	 analysis	 of	 mediated	 effect	 of	 Delight,	 it	
was	 shown	 that	 Delight	 had	 a	 significant	 mediating	
role	 in	 the	 relationship	 between	 Presence	 and	 Revisit	
Intention.	However,	in	the	relationship	between	Physical	
Environment	 and	 Revisit	 Intention,	 the	 relationship	
between	Human	Service	and	Revisit	Intention,	Delight	
did	not	have	a	significant	mediating	role.

Here,	we	could	gain	some	implications.	

First,	 it	 was	 shown	 that	 Presence	 was	 significant	
in	 the	 effect	 relationship	 between	 Delight,	 Revisit	
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Intention.	 Similar	 results	 were	 reconfirmed	 in	 several	
advance	studies	of	existing	VR	Theme	Parks.

Second,	the	effect	of	Delight	on	the	Revisit	Intention	
was	 further	 enhanced	 by	 doing	 mediating	 role	 in	 the	
relationship	between	Presence	and	Revisit	Intention.	We	
need	to	examine	a	variety	of	ways	to	increase	customer’s	
revisit	by	further	increasing	the	mediated	effect	of	Delight.

Third,	the	analysis	result	of	the	relationship	between	
Physical	 Environment,	 Human	 Service	 and	 Revisit	
Intention	in	VR	Theme	Park,	which	is	one	of	the	main	
purpose	of	this	study,	did	not	show	the	same	results	of	
advance	studies	on	general	Theme	Parks.	In	VR	Theme	
Park,	which	is	smaller	space	than	general	Theme	Parks,	
immersive	 potential	 factors	 such	 as	 Presence	 were	
important	factors.	But	other	important	factors	of	general	
Theme	 Parks	 for	 customer’s	 revisit	 such	 as	 Physical	
Environment,	 Human	 Service	 had	 not	 yet	 notable	 in	
VR	Theme	Parks.	However,	it	should	be	noted	that	the	
Human	 Service	 factor	 has	 shown	 that	 it	 can	 increase	
customer’s	revisit	when	the	variables	of	Delight	operate	
in	the	middle.

Improvement: First	of	all,	more	expanded	and	detailed	
works	are	required	in	the	conclusions	and	implications	
of	this	study.	The	initial	VR	Theme	Park	was	introduced	
as	the	urban	use,	and	it	had	strong	image	as	3D	or	4D	
game	room	experiencing	stereoscopic	Virtual	Reality	in	
a	small	space.	In	the	general	Theme	Park	as	well	as	VR	
Theme	Park,	the	VR	game	zone	has	been	developed	and	
operated,	but	at	the	initial	stage,	It	was	only	at	the	level	
of	 such	comments	merely	 that	 it	provided	a	variety	of	
experiences	at	low	cost.

At	 present,	 however,	VR	Theme	 Parks	 which	 are	
used	in	the	city	are	also	becoming	larger	and	expanding	
into	 various	 fields	 such	 as	 resorts,	 department	 stores,	
local	government	festivals	and	so	on.	As	in	the	case	of	
the	 East	Valley	 of	 Science	&	 Fantasy,	 the	VR	Theme	
Park	 which	 was	 opened	 in	 Guizhou,	 China	 in	 2017,	
the	VR	Theme	Park	 is	 gradually	 becoming	 larger	 and	
the	VR	program	form	is	changing	from	a	simple	fixed	
experience	 facility	 to	active	experience	 facility	 similar	
to	the	general	Theme	Park	attraction.

Therefore,	 it	 is	 necessary	 to	 study	 continuously	
the	effect	of	Physical	Environment	and	Human	Service	
factors	on	VR	Theme	Park	while	doing	simultaneously	
time	series	study	with	more	time.

The	 most	 important	 thing	 is	 to	 find	 out	 various	
factors	 that	 can	 improve	 the	 customer’s	 Delight	 and	
Revisit	Intention,	thereby	we	should	increase	the	number	
of	 visitors	 to	 the	 VR	 Theme	 Park,	 increase	 sales	 by	
increasing	value	added,	increasing	profitability.	Finally,	
it	 is	necessary	to	heighten	and	expand	the	level	of	VR	
Theme	Park’s	operation	and	marketing	by	doing	so.
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ABSTRACT

Background/Objectives:	It	is	difficult	to	measure	cost-effective	nursing.	Methodological	study	design	was	
applied	as	to	test	the	construct	validity	and	reliability	of	cost	reduction	practice	scale	(15-item)	in	Korean	
nurses.

Method/Statistical analysis:	Data	were	collected	from	587	nurses	who	working	at	four	hospitals	located	in	
S	and	D	cities	in	Korea.	Reliability	and	construct	validity	of	the	scale	were	conducted.	Data	were	analyzed	
using	 the	 SPSS	 23.0	 program.	 Item	 analysis	 and	 exploratory	 factor	 analysis	 (EFA)	 were	 performed	 to	
evaluate	the	construct	validity.	The	reliability	of	the	scale	was	verified	by	Cronbach’s	alpha	to	confirm	the	
internal	consistency.

Findings:	The	former	was	used	to	calculate	correlations	between	each	item	and	total	items.	The	latter	was	
used	to	identify	the	structure	of	the	factors	that	represent	test	items.	Before	the	exploratory	factor	analysis,	
the	data	were	confirmed	with	Kaiser-Meyer-Olkin	test	and	Bartlett’s	sphericity	test	to	determine	if	the	data	
could	 be	 analyzed	 using	 factor	 analysis.	As	 a	 result	 of	 item	 analysis,	 the	 item-total	 item	 correlation	 of	
the	modified	12	items	was	.291-.499.	The	exploratory	factor	analysis	using	varimax	rotation	of	principal	
component	analysis	yielded	 two	factors	 that	have	an	eigenvalue	of	one	or	greater.	Ten	 items	with	factor	
loadings	of	 .432	or	greater	were	 extracted	as	 factor	1(consumable	 savings);	 eigenvalue	and	explanatory	
power	were	determined	 to	be	3.36	and	27.99%,	respectively.	The	factor	 loadings	of	 the	other	 two	 items	
were	.886	or	greater,	and	they	were	extracted	as	factor	2(equipment	management).	Their	eigenvalues	and	
explanatory	power	were	1.75	and	14.57%,	respectively.	The	total	variance	was	42.56%.	For	reliability	of	the	
cost-reduction	practice,	Cronbach’s⍺=.770.

Improvements/Applications:	The	scale	is	expected	to	be	helpful	in	determining	the	level	of	cost	reduction	
practice	of	nurses	at	the	hospital	and	searching	for	strategies.

Keywords: Nurse, Cost reduction practice, Scale, Validity, Factor analysis

INTRODUCTION

As	competition	intensifies	in	the	medical	profession,	
hospitals	 are	 constantly	 striving	 to	 strengthen	 their	
competitiveness	by	building	an	environment	conducive	
to	 the	 improvement	of	hospital	management.	With	 the	
diversification	and	specialization	of	medical	technology,	
hospitals	are	initiating	efforts	to	make	the	management	

more	efficient;	they	are	not	only	providing	education	for	
the	 improvement	of	 expert	knowledge	 that	health	care	
providers	must	have	but	also	searching	for	methods	for	
managing	expensive	medical	equipment	and	expendable	
assets,	 such	 as	 medicine,	 materials,	 and	 consumables	
used	in	diagnoses	and	treatment[1].	Labor,	material,	and	
management	 costs[2,3]	have	 been	 identified	 as	 the	main	
factors	 influencing	 hospital	 profitability.	 Nurses	 are	
key	 personnel	 who	 provide	 medical	 services	 with	 the	
nearest	proximity	to	patients;	they	account	for	more	than	
a	 half	 of	 hospital	 staff	 and	 are	 in	 charge	 of	managing	
medical	 equipment	 or	 ward	 assets.	 Thus,	 nurses	 can	
make	 efforts	 to	 improve	 nursing	 services	 and	 reduce	
costs[4,	5];	indeed,	increased	economic	knowledge	and	an	
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attitude	with	a	sense	of	ownership[6,	7]	 in	nurses	can	be	
helpful	in	achieving	the	long-term	goals	and	improving	
competitiveness	of	the	hospital.	Many	nurses,	however,	
still	 lack	 the	 ability	 to	 choose	 hospital	 resources	 and	
efficiently	 use	 them	 or	 the	 initiative	 to	 conduct	 cost-
to-performance	 measurement[8].	 As	 such,	 despite	 the	
necessity	 of	 determining	 the	 level	 of	 nurses’	 cost-
reduction	practice,	finding	an	objective	tool	to	measure	
it	 is	 difficult.	 Previous	 studies	 have	 been	 limited	 to	
determining	 the	 economic	 knowledge	 or	 attitude	 of	
nurses[1,	 8]	 or	 reporting	 quality	 assurance	 activities	 for	
cost	 reduction	 or	 work	 improvement[9].	An	 instrument	
for	 measuring	 cost-reduction	 performance	 developed	
[10],	 but	 only	 the	 reliability	 and	 content	 validity	 of	 the	
overall	 items	 were	 established,	 and	 the	 usefulness	 of	
the	 instrument	 needed	 to	 be	 tested.	 Accordingly,	 the	
present	study	was	conducted	to	establish	the	usefulness	
of	the	previously	developed	instrument[10]	by	testing	the	
reliability	 and	 validity	 of	 the	 instrument.	 The	 present	
study	also	aimed	to	provide	basic	data	for	establishing	
the	cost-reduction	practice	methods	by	nurses.

METHOD

Study design and sample: This	 methodological	
research	aimed	to	test	the	reliability	and	validity	of	the	
cost-reduction	 practice	 instrument[10].	 The	 participants	
were	587	nurses	working	at	four	hospitals	with	500	beds	
or	more	 located	 in	 S	 and	D	 cities	 in	 South	Korea.	At	
the	time	of	data	collection,	the	purpose	of	the	study	was	
explained,	 and	 nurses	who	 consented	 to	 participate	 in	
the	study	were	instructed	to	complete	the	questionnaire.

Measurement: The	initial	content	of	the	cost-reduction	
practice	 instrument	was	 composed	 by	 the	 investigator	
based	 on	 the	 investigator’s	 own	 clinical	 experience	 at	
the	 time	 of	 development.	 To	 increase	 the	 validity	 of	
the	 instrument,	 it	 was	 revised	 based	 on	 consultations	
with	five	head	nurses	and	directors	of	nursing	with	five	
years	or	more	of	experience	in	managing	wards,	as	well	
as	 one	 professor	 of	 nursing	 management.	 Afterward,	
the	 instrument	was	 revised	 and	 supplemented	 through	
a	 preliminary	 survey	 among	 general-duty	 nurses.	 The	
instrument	 was	 composed	 of	 15	 items	 and	 responses	
were	 indicated	 using	 a	 four-point	 Likert	 scale.	 The	
instrument	was	developed	to	measure	the	practice	level	
of	cost	reduction	in	actions	that	are	generally	performed	
in	 clinical	 practice,	 and	 contains	 items	on	 the	use	 and	
handling	of	equipment	and	consumables.	A	higher	score	

indicates	 higher	 cost	 reduction.	 The	 reliability	 of	 the	
instrument	 at	 the	 time	 of	 development	 measured	 by	
Cronbach’s	α	was	.769[10].

Data analysis: The	collected	data	were	analyzed	using	
SPSS	23.0.	Frequency	analysis	was	performed	to	identify	
the	 general	 characteristics	 of	 the	 participants.	 The	
reliability	and	validity	of	the	instrument	were	determined	
by	 exploratory	 factor	 analysis.	 Correlations	 between	
each	item	and	total	items	were	calculated	through	item	
analysis,	and	items	with	a	correlation	coefficient	of	less	
than	.30	were	judged	to	be	inappropriate	to	be	included	in	
the	instrument	and	subsequently	deleted.	The	reliability	
of	the	instrument	was	determined	by	Cronbach’s⍺,	which	
is	used	 to	determine	 the	 internal	 consistency	of	 items.	
The	construct	validity	of	the	instrument	was	determined	
by	 exploratory	 factor	 analysis.	 Before	 conducting	
the	 exploratory	 factor	 analysis,	 the	 results	 of	 Kaiser-
Meyer-Olkin(KMO)	and	Bartlett’s	sphericity	tests	were	
checked	 to	 determine	 if	 the	 data	were	 appropriate	 for	
factor	 analysis.	 Through	 exploratory	 factor	 analysis,	
items	with	 an	 initial	 eigenvalue	 of	 one	 or	 greater	 and	
factor	loading	value	of	0.4	or	higher	were	selected.

RESULTS AND DISCUSSION
RESULTS

Demographics of participants: This	 methodological	
research	aimed	to	test	the	reliability	and	validity	of	the	
cost-reduction	 practice	 instrument[10].	 The	 participants	
were	 587	 nurses	 working	 at	 four	 hospitals	 with	 500	
beds	or	more	located	in	S	and	D	cities	in	South	Korea.	
At	 the	 time	 of	 data	 collection,	 the	 purpose	 of	 the	
study	 was	 explained,	 and	 nurses	 who	 consented	 to	
participate	in	the	study	were	instructed	to	complete	the	
questionnaire[Table	1].

Table 1: General characteristics of participants  
(N = 587)

Variables Category n %

Gender
Male 10 1.7
Female 577 98.3

Age
(yr)

<30 401 68.3
30-39 146 24.8
≥40 	40 	6.9

Education
Associate	degree 327 55.7
Over	bachelor’s	

degree 260 44.3
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Clinical	
career
(yr)	

<3 176 30.0
3-7 218 37.1
≥7 193 32.9

Position
Staff	nurse 501 85.3

Over	charge	nurse 86 14.7

Department
General	ward 264 45.0
Special	unit 229 39.0

Other 	94 16.0

Construct validity: The	results	of	item	and	exploratory	
factor	 analyses	were	 confirmed	 to	 assess	 the	 construct	
validity.	The	 range	 of	 correlation	 coefficients	 between	
each	item	and	the	12	 total	 items	(revised	through	item	
analysis	of	the	15	items)	was	.291	to	.499.	Although	the	
correlation	coefficient	of	item	12	was	less	than	.30,	this	
item	was	not	deleted	to	avoid	decreasing	the	Cronbach’s⍺ 
coefficient;	 moreover,	 content	 review	 indicated	 that	
the	 item	 was	 appropriate	 for	 the	 composition	 of	 the	
instrument.	 Accordingly,	 12	 items	 were	 used	 for	
exploratory	factor	analysis.

Results	of	 the	KMO	and	Bartlett’s	 sphericity	 tests	
were	checked	before	factor	analysis	to	determine	if	the	

data	were	appropriate	for	conducting	exploratory	factor	
analysis.	 The	 data	 were	 determined	 to	 be	 appropriate	
for	exploratory	factor	analysis:	KMO	test	 result	of	 .82	
and	Bartlett’s	 sphericity	 test	 result	 of	 χ2=1412.18	with	
the	probability	 level	of	p<.001.	The	exploratory	 factor	
analysis	using	varimax	rotation	of	principal	component	
analysis	yielded	two	factors	that	have	an	eigenvalue	of	
one	or	greater.	These	two	factors	were	confirmed	to	be	
appropriate	 by	 the	 inflection	 point	 of	 the	 scree	 graph,	
given	in	Figure	1.	Thus,	ten	items	with	factor	loadings	
of	.432	or	greater	were	extracted	as	factor	1;	eigenvalue	
and	 explanatory	 power	 were	 determined	 to	 be	 3.36	
and	 27.99%,	 respectively.	 The	 factor	 loadings	 of	 the	
other	 two	 items	 were	 .886	 or	 greater,	 and	 they	 were	
extracted	as	factor	2.	Their	eigenvalues	and	explanatory	
power	were	1.75	and	14.57%,	respectively.	Correlation	
coefficient	between	the	factors	was	.23	(p<.001).

Factor	 1	 was	 named	 “consumable	 savings,”	 as	 it	
was	 composed	 of	 items	 related	 to	 the	 appropriate	 use	
of	 treatment	materials	 and	 consumables.	 Factor	 2	was	
named	 “equipment	 management,”	 as	 it	 included	 the	
use	of	equipment	suitable	for	the	intended	purpose	and	
management	for	the	prevention	of	equipment	failure.	The	
two	factors	explained	42.56%	of	nurses’	cost-reduction	
practice	[Table	2].

Table 2: Exploratory factor analysis of cost-reduction practice (N = 587)

Questions Item Mean ± 
SD

Item-total 
correlation

Factor
1 2

Q10
I	have	an	experience	of	preparing	excessive	amount	of	
lubricant	when	inserting	a	catheter	and	discarded	the	

leftover.
3.13	±	0.64 .478 .658 .004

Q9 I	have	used	gauze,	alcohol	sponge,	and	surgical	pad	for	
cleaning	or	other	purposes. 3.12	±	0.60 .494 .654 .054

Q14 I	have	used	dressing	scissors	and	kelly	for	other	than	
their	intended	purposes. 3.38	±	0.68 .419 .622 .013

Q2 I	have	used	sterile	gloves	when	treating	patients	even	
though	disposable	gloves	may	have	been	sufficient. 3.29	±	0.62 .468 .601 .081

Q4
I	have	an	experience	of	opening	the	whole	package	
of	disposable	syringes	to	prepare	for	injections	and	

discarded	unused	leftover	syringes.
3.38	±	0.61 .499 .585 .204

Q8 Even	if	I	needed	only	an	injection	needle,	I	opened	a	
disposable	syringe	and	used	only	the	needle. 3.17	±	0.71 .448 .585 .100

Q15 I	have	kept	ward	consumables	in	my	possession	for	
personal	use. 3.47	±	0.63 .482 .558 .240

Q11 I	needed	a	3-way	cover,	so	I	opened	a	new	package	but	
used	only	the	cover. 3.05	±	0.69 .417 .537 .134

Q6 I	sometimes	dispose	of	general	waste	in	a	medical	
waste	container. 3.24	±	0.63 .341 .512 -.076



     772      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

Q3 I	sometimes	use	various	recording	papers	of	the	ward	
as	general	purpose	printing	paper	or	memo	paper. 3.07	±	0.78 .321 .432 .080

Q12
After	using	a	portable	EKG	analyzer	and	defibrillator,	
remove	gel	or	other	foreign	material	on	the	cables	and	

equipment	right	away.
3.11	±	0.82 .291 .059 .903

Q13 If	fluid	or	other	foreign	material	falls	on	infusion	pump,	
wipe	it	off	immediately	to	prevent	equipment	failure. 2.95	±	0.83 .343 .121 .886

Eigen	Value 3.36 1.75
Total	Variance 27.99 14.57

Cronbach’s	alpha,	total:	.770	 .777 .789

Figure 1: Scree plot

Reliability: Cronbach’s⍺	 coefficient,	 which	 indicates	
internal	 consistency,	 was	 determined	 to	 assess	 the	
reliability	 of	 the	 instrument.	 The	 Cronbach’s⍺	 of	 the	
total	12	items	of	the	cost-reduction	practice	instrument	
was	.770,	and	those	of	the	factors	“consumable	savings”	
and	 “equipment	 management”	 were	 .777	 and	 .789,	
respectively.	

DISCUSSION

Hospitals	are	heavily	investing	to	survive	and	thrive	
in	 a	 changing	 medical	 environment,	 and	 accordingly,	
their	 interest	 in	 efficient	 management	 is	 increasing.	
Therefore,	 determining	 the	 level	 of	 cost-reduction	
activities	 of	 nurses,	 who	 serve	 significant	 roles	 in	
hospital	management,	is	necessary.	Nonetheless,	finding	
a	useful	tool	to	measure	it	is	difficult.	Accordingly,	the	
present	 study	was	 conducted	 to	 test	 the	 reliability	 and	
validity	 of	 the	 cost-reduction	 practice	 instrument[10]. 
This	 instrument	was	 initially	 developed	with	 15	 items	
without	subfactors,	but	as	a	result	of	items	analysis	and	

exploratory	factor	analysis	in	the	present	study,	12	items	
and	two	subfactors	were	extracted,	and	their	explanatory	
power	was	determined	to	be	42.56%.	

In	 the	case	of	 item	12,	among	 the	15	 items	 in	 the	
previous	study,	the	correlation	coefficient	between	each	
item	 and	 total	 items	 was	 .291,	 which	 was	 less	 than	
the	criterion	of	 .30.	The	 item	was	not	deleted	because	
it	 describes	 the	 act	 of	 removing	 foreign	 material	 to	
prevent	 equipment	 failure	 and	 adjudged	 to	 be	 an	 item	
that	 should	 be	 included	 to	 measure	 the	 level	 of	 cost-
reduction	 practice.	 Items	 1,	 5,	 and	 7	 were	 deleted	 as	
a	 result	 of	 the	 instrument	 validity	 test.	 Item	 1	 was	
“I	 have	 discarded	 leftover	 Betadine	 or	 alcohol	 pads	
after	dressing,”	and	 item	7	was	“I	have	collected	E.O.	
gas	 bags,	 yellow	 paper,	 and	 nonwoven	 fabric	 used	 as	
instrument	 or	 wrapping	 paper	 of	 consumables	 in	 the	
central	 supply	 room	 and	 sent	 them	 for	 recycling.”	As	
items	1	and	7	were	actions	to	be	performed	for	infection	
control	 rather	 than	 as	 cost-reduction	 practice,	 their	
deletion	was	adjudged	to	be	appropriate.	Item	5	was	“I	
have	used	patient	urine	specimen	container	as	a	drinking	
cup	or	drainage	measurement	container.”	As	few	nurses	
reported	 performing	 such	 behavior	 for	 cost	 reduction,	
deleting	item	5	was	also	considered	appropriate.

Items	that	constituted	the	two	factors	were	as	follows.	
The	 first	 factor	 consisted	 of	 items	 on	 whether	 nurses	
were	using	 the	consumables	necessary	 for	patient	care	
for	other	purposes,	and	whether	nurses	were	using	 the	
proper	amount	of	consumables	to	perform	nursing.	The	
second	factor	included	items	specifically	asking	whether	
nurses	were	actively	managing	medical	equipment	used	
frequently	 in	 the	 hospital.	 Previous	 studies	 have	 also	
included	 such	 topics	 as	 cost	 reduction[9]	 or	 material	
management[5,	 11]	 through	 the	 saving	 of	 consumables	
or	hygienic	material	in	nurses’	cost-reduction	efforts	or	



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         773      

practice	management	indicators	of	nursing	organizations.	
As	 nurse	 managers	 positively	 perceive	 the	 fact	 that	
their	 job	 performance	 includes	 the	 procurement	 and	
management	of	equipment[12],	 the	present	instrument	is	
judged	to	reflect	properly	the	elements	that	measure	the	
level	of	nurses’	cost-reduction	performance.

The	 cost-reduction	 practice	 of	 nurses,	 determined	
using	an	instrument	that	completed	the	final	verification,	
showed	mean	scores	ranging	from	2.95	to	3.47	points;	
that	 is,	 the	mean	 scores	 of	 all	 items	were	 higher	 than	
the	 median	 score	 of	 the	 two	 points.	 This	 finding	 is	
similar	to	the	result	of	3.12	points[7]	measured	using	an	
instrument	that	is	a	modified	and	supplemented	version	
of	 the	 instrument:	 many	 nurses	 show	 a	 positive	 level	
of	 performance	 on	 cost	 reduction.	 Among	 the	 cost-
reduction	practice	items,	the	item	“I	have	never	kept	ward	
consumables	in	my	possession	for	personal	use”	scored	
the	highest	 point	 of	 3.47,	which	 indicated	 the	honesty	
of	 nurses	 and	 their	 self-restraint	 from	 taking	 hospital	
supplies	 for	 personal	 use.	 Among	 the	 12	 items,	 the	
lowest	score	of	2.95	points	was	obtained	for	the	item	“If	
fluid	or	other	foreign	material	falls	on	the	infusion	pump,	
I	wipe	it	off	immediately	to	prevent	equipment	failure.”	
Overall,	it	may	be	necessary	to	reinforce	the	guidelines	
for	 accurate	 equipment	 management	 practice,	 as	 the	
practice	 on	 consumable	management	 is	 positive	while	
that	on	equipment	management	is	low.	The	reliability	of	
both	the	current	12-item	questionnaire	and	the	15-item	
questionnaire	developed	in	a	previous	study[10]	measured	
by	Cronbach’s⍺	was	.769.	Notwithstanding	the	fact	that	
reliability	 increases	 as	 the	 number	 of	 items	 increases,	
owing	 to	 the	 increase	 in	 Cronbach’s⍺,	 the	 reliability	
of	 the	 instrument	 was	 confirmed	 to	 maintain	 internal	
consistency	despite	the	deletion	of	three	items.	

From	 testing	 the	 reliability	 and	 validity	 of	 the	
instrument,	 the	 cost-reduction	 practice	 instrument	was	
determined	to	be	composed	of	 the	use	of	consumables	
and	 equipment	 management	 practice.	 In	 addition,	
nurses	generally	used	hospital	 supplies	 and	equipment	
appropriate	for	their	intended	use	when	the	level	of	cost-
reduction	 practice	 was	 determined,	 and	 nurses	 were	
using	these	resources	with	a	certain	level	of	interest	in	
management.	

The	 significance	 of	 the	 present	 study	 lies	 in	 its	
confirmation	of	the	usability	of	a	cost-reduction	practice	
instrument	 by	 testing	 the	 reliability	 and	 validity	 of	
the	 instrument,	 which	 was	 previously	 developed	 in	

a	 situation	 where	 instruments	 to	 identify	 the	 level	 of	
nurses’	cost	reduction	practice	was	lacking.	Further,	the	
advantage	of	the	instrument	is	that	it	can	be	easily	used	
because	 the	 instrument	 consists	 of	 only	 12	 items.	The	
limitation	 of	 the	 present	 study	 is	 that	 criterion-related	
validity	test,	which	determines	relevance	to	a	particular	
criterion,	 was	 not	 conducted.	 As	 the	 development	 of	
an	 instrument	 should	 be	 based	 on	 rational	 and	 logical	
evidence	 in	 terms	 of	 validity	 test,	 criterion-related	
validity	test	would	be	desirable	for	future	studies.

CONCLUSION

The	present	 study	conducted	 item	and	exploratory	
factor	analyses	to	test	the	construct	validity	of	a	previously	
developed	 instrument	 for	 measuring	 cost-reduction	
practice.	 The	 verified	 12-item	 instrument	 consisted	 of	
12	items	categorized	into	the	two	factors	of	reduction	in	
consumables	and	equipment	management,	with	10	and	
2	 items,	 respectively.	The	 reliability	 of	 the	 instrument	
was	tested	by	determining	internal	consistency,	and	the	
reliability	 of	 the	 instrument	 was	 confirmed,	 based	 on	
the	 high	 internal	 consistency	 of	 the	 items	 included	 in	
the	 two	 factors.	 Lastly,	 the	 content	 validity,	 construct	
validity,	 and	 internal	 consistency	of	 the	 cost-reduction	
practice	instrument	were	affirmed	by	the	results	of	two	
previous	 studies.	 Therefore,	 the	 instrument	 is	 deemed	
appropriate	 for	 measuring	 the	 level	 of	 nurses’	 cost-
reduction	practice.
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ABSTRACT

Background/Objectives:	Healthy	teeth	and	oral	health	are	essential	to	keep	health.	With	more	attention	to	
oral	health	in	the	ageing	era,	periodontal	disease,	the	main	factor	which	impedes	oral	health,	draws	more	
attraction.	This	 study	 tries	 to	observe	an	association	between	periodontal	disease	and	C-reactive	protein	
(CRP)	 in	Korean	adults,	 to	 reevaluate	 the	 importance	and	necessity	of	oral	healthcare	 in	national	health	
promotion,	and	to	provide	the	grounds	for	follow-up	research.

Method/Statistical analysis: From	the	raw	data	of	the	6th	2015	National	Health	and	Nutrition	Examination	
Survey,	 3,760	 samples	 that	meet	 the	 conditions	 of	 this	 study	were	 selected	 as	 study	 subjects.	With	 the	
use	of	SPSS	(ver	22.0),	weight	based	complex	sampling	analysis	was	conducted	with	the	study	subjects.	
Depending	on	the	prevalence	of	periodontal	disease,	average	value	analysis,	Chi-square	test	and	OR	(95%	
CI)	were	compared	in	terms	of	CRP.	To	evaluate	the	influence	of	CRP	periodontal	disease	on	a	rise	in	a	CRP	
value	(more	than	1.0	mg/L),multinomial	logistic	regression	analysis	was	conducted.

Findings:	Regarding	CRP	distribution,	less	than	1.0	mg/L	accounted	for72.5%;	more	than	1.0	mg/L	27.5%;	
the	average	value	(range)	was	1.20	(0.09~20.01)	mg/L.	The	average	value	of	CRP	was	1.38	mg/L	when	
there	was	the	prevalence	of	periodontal	disease,	and	was	1.13	mg/L	where	there	wasn’t	periodontal	disease	
(P=.010).	The	rate	(%)of	more	than	CRP	1.0	mg/L	was	significantly	higher	when	there	was	the	prevalence	
of	 periodontal	 disease	 than	 when	 there	 wasn’t	 periodontal	 disease(OR	 (95%	 CI)	 =	 1.57	 (1.32~1,87),	
P<0.0001).	According	 to	 the	 multinomial	 logistic	 regression	 analysis,	 after	 the	 correction	 of	 the	 study	
subjects’	characteristics,OR	(95%	CI)	of	high	CRP	(more	than	1.0	mg/L	)	was1.26	(1.04~1.53)	when	there	
was	the	prevalence	of	periodontal	disease.	The	prevalence	of	periodontal	disease	significantly	influenced	a	
rise	in	a	CRP	value	(P=.020).

Improvements/Applications:	When	 there	was	 periodontal	 disease,	 a	CRP	 value	 increased.	 Periodontal	
disease	is	a	typical	oral	disease	which	is	not	treated	carefully	despite	its	high	prevalence	rate.	A	rise	in	a	
CRP	value	can	influence	systemic	health.	Therefore,	it	is	necessary	to	enhance	the	importance	of	periodontal	
disease	care	not	only	for	oral	health,	but	for	systemic	health	promotion.	It	is	urgent	to	come	up	with	an	active	
plan	of	periodontal	disease	care	for	the	whole	nation.	In	addition,	it	is	required	to	develop	a	practical	support	
program	and	activate	relevant	research.

Keywords: CPI, CRP, Oral disease, Oral health, Periodontal disease

INTRODUCTION

Healthy	 teeth	and	oral	health	are	essential	 to	keep	
health	 through	 proper	 nutrition	 intake1,	 and	 especially	
are	very	important	to	keep	life	in	the	ageing	era2.

Along	with	 dental	 caries,	 periodontal	 disease	 is	 a	
typical	 cause	 of	 tooth	 loss	 and	 other	 health	 disorders.	
According	to	Health	Insurance	Review	and	Assessment	
Service,	gingivitis	and	periodontal	disease	were	ranked	
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in	 the	 second	 position	 of	 insurance	 common	 diseases	
of	outpatients3.	The	increase	rate	of	periodontal	disease	
reached	15.5%,	and	consequently	 the	 rising	social	and	
economic	burdens	for	the	disease	are	a	critical	issue.

Periodontal	 disease	 is	 an	 oral	 disease	 that	 occurs	
mainly	 with	 one’s	 getting	 old.	 It	 is	 an	 inflammatory	
lesion	 that	 triggers	 tooth	 loss	 when	 the	 host	 reaction	
to	 the	 bio-film	 and	 bacteria	 generated	 in	 the	 tooth	
surface	 destroys	 periodontal	 tissues	 4,5.	 Recently,	
there	 are	 many	 reports	 that	 toxin	 of	 bacteria,	 one	 of	
multiple	 causes	 for	 periodontal	 disease,	 is	 delivered	
to	 a	 blood	 vessel	 and	 thereby	 arouses	 bacteremia	 or	
systemic	 immunoinflammation,	 or	 the	 inflammatory	
mediator	 generated	 by	 periodontal	 lesion	 is	moved	 to	
the	 whole	 body	 through	 blood	 current	 and	 influences	
systemic	 disease6,7.	 Periodontal	 tissues	 play	 a	 role	 to	
store	 bacteria,	 their	 byproducts,	 and	 inflammation	 and	
immunity	mediators,	and	their	influence	is	given	to	other	
organs	through	blood	vessels,	and	consequently	they	can	
become	the	risk	factor	of	cardiovascular	disease	8.

In	order	to	prove	that	inflammation	serves	as	a	critical	
role	for	pathological	mechanism,	inflammatory	markers,	
such	as	C-reactive	protein	(CRP),	fibrinogen,	and	serum	
amyloid	A	(SAA),	are	used.	Nevertheless,	CRP	useful	at	
actual	clinical	settings	attracts	attention	as	an	objective	
marker9,10.	 Sanders	 et	 al.[11]	 and	 Fitzsimmons	 et	 al.	 12 
reported	 that	 CRP	 was	 found	 in	 periodontal	 disease	
patients’	gingival	cervical	fluid	and	saliva.	Paraskevas	et	
al.13	revealed	that	patients	with	periodontal	disease	had	a	
higher	value	of	CRP	in	serum	than	patients	without	the	
disease.	 Periodontal	 disease	 is	 a	 chronic	 inflammatory	
disease.	 Reportedly,	 patients	 with	 periodontal	 disease	
had	 increased	 inflammatory	markers	 like	CRP	and	 the	
treatment	of	periodontal	disease	 reduced	 the	degree	of	
systemic	inflammation	14.

As	 such,	 with	 rising	 attention	 to	 periodontal	
disease,	 many	 relevant	 studies	 have	 been	 conducted.	
Nevertheless,	 there	 are	 a	 few	 reports	 about	 object	 big	
data	using	 the	 inflammatory	marker	 ‘CRP’.	Therefore,	
this	study	tried	to	utilize	the	big	data	of	the	6th	2015	(3rd	
year)	National	Health	and	Nutrition	Examination	Survey	
in	order	 to	observe	an	association	between	periodontal	
disease	and	CRP	in	Korean	adults	and	reemphasize	the	
importance	 of	 oral	 health	 care	 including	 periodontal	
disease	 care	 in	 the	 pursuit	 of	 health	 promotion	 and	
thereby	to	suggest	the	grounds	for	follow-up	research.

MATERIALS AND METHOD

Study subjects:	The	raw	data	of	the	6th	2015	(3rd	year)	
National	Health	and	Nutrition	Examination	Survey	was	
used.	Of	7,380	samples,	5,945	adult	samples	were	first	
extracted	with	the	exception	of	1,435	persons	aged	less	
than	 19.	And	 then,	 2,185	 adult	 samples	 with	 missing	
values	 in	main	variables	were	excluded.	Finally,	3,760	
adults	were	used	as	study	subjects.

Research performance:	This	study	was	conducted	after	
the	review	procedure	of	the	Institutional	Review	Board	
of	Inje	University	(INJE	2017-04-015).

From	the	raw	data	of	the	6th	2015	National	Health	
and	 Nutrition	 Examination	 Survey,	 oral	 healthcare	
types,	 values	 of	 periodontal	 status	 examination	 CPI,	
periodontal	disease	prevalence,	and	CRP	measures	were	
utilized.

Data analysis: Since	 the	 raw	 data	 of	National	Health	
and	 Nutrition	 Examination	 Survey	 were	 extracted	
by	 two-phase	 stratified	 cluster	 sampling,	 rather	 than	
simple	random	sampling,	this	study	conducted	complex	
sample	analysis.	In	other	words,	complex	sampling	was	
conducted	in	the	way	of	applying	stratified	and	cluster	
variables	 and	 putting	 weight	 of	 questionnaire	 and	
examination	survey.	

To	 find	 the	 study	 subjects’	 oral	 healthcare	
patterns,	 periodontal	 disease	prevalence,	 average	CRP,	
frequency	 analysis	 and	 descriptive	 statistical	 analysis	
were	 conducted.	 To	 compare	 the	 average	 value	 of	
CRP	 depending	 on	 periodontal	 disease	 prevalence,	
independent	sample	t-test	was	conducted.	To	find	a	CRP	
value	depending	on	periodontal	disease	prevalence,	Chi-
square	test	was	conducted.	To	observe	the	influence	of	
periodontal	disease	on	a	rise	in	a	CRP	value,	regression	
analysis	was	conducted.

For	statistical	analysis,	this	study	utilized	SPSS	ver	
22.0(IBM	corp.,	Armonk,	NY,	USA).	

RESULTS AND DISCUSSION
RESULTS

Oral health and care characteristics: The	latest	1-year	
oral	examination	rate	was	33.1%,	and	the	experience	rate	
of	dental	clinic	visit	was	53.5%.	The	latest	1-year	gum	
disease	treatment	rate	was	13.0%.	Regarding	the	number	
of	toothbrushing	times,	0-1	time	accounted	for	9.4%;	2	
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times	16.9%;	and	more	than	3	times	73.7%.	Regarding	
the	use	of	oral	care	products,	dental	floss	accounted	for	
25.3%;	interdental	brush	21.2%;	gargle	22.0%	[Table	1].

Table 1: Oral health and care characteristics  
(N = 3760)

Variables Group N (%)

Oral	examination
Yes 1228	(33.1)
No 2532	(66.9)

Visit	dental	clinic
Yes 2038	(53.5)
No 1722	(46.5)

Gum	disease	treatment
Yes 535	(13.0)
No 3225	(87.0)

Toothbrushing	frequency	
(times	per	day)

0-1	 395	(	9.4)
2 607	(16.9)
3 1333	(37.1)

4	or	more 1425	(36.6)

Use	of	floss
Yes 875	(25.3)
No 2885	(74.7)

Use	of	interdental	brush
Yes 724	(21.2)
No 3036	(78.8)

Use	of	gargle	solution
Yes 855	(22.0)
No 2905	(78.0)

Values	are	presented	as	number	(weighted	%).

Morbidity of periodontal disease: As	the	result	of	CPI	
measurement,	 the	CPI	3	 (shallow	periodontal	pockets)	
and	 CPI	 4	 (deep	 periodontal	 pockets)	 of	 periodontal	
tissues	 were	 categorized	 in	 the	 periodontal	 disease	
prevalence	 group.	When	 any	 of	 six	 measured	 regions	
was	 involved	 in	shallow	periodontal	pocket	group	and	
deep	periodontal	pocket	group,	it	was	categorized	in	the	
periodontal	disease	prevalence	group	for	all.	According	
to	the	analysis,	periodontal	disease	prevalence	rate	was	
29.3%	(1,254	study	subjects)	[Table	2].

Table 2: Morbidity of periodontal disease

Variables Group N (%)

Periodontal	disease
No 2506	(70.7)
Yes 1254	(29.3)

CRP results of the total subjects: Regarding	 CRP	
distribution,	 less	 than	 1.0	mg/L	 accounted	 for	 72.5%;	
1.0-2.9	mg/L	19.5%,;	3.0-9.9	mg/L	6.6%;	more	than	10	

mg/L	1.5%.	The	mean	was	1.20	mg/L.	Based	on	the	1.0	
mg/L	which	is	the	reference	of	normal	range	of	a	healthy	
person,	 less	 than	1.0	mg/L	accounted	for	72.5%;	more	
than	1.0	mg/L	27.5%	[Table	3].

Table 3: CRP results of the total subjects

CRP N (%)
<1.0	mg/L 2670	(72.5)
1.0-2.9	mg/L 762	(19.5)
3.0-9.9	mg/L 264	(	6.6)
≥10	mg/L 64	(	1.5)

M±SE	(Min.~Max.) 1.20	±	0.04	(0.09~20.01)
<1.0	mg/L 2670	(72.5)
≥1.0	mg/L 1090(27.5)

Values	are	presented	as	number	(weighted	%)

CRP:	C–reactive	protein

Level of mean CRP according whether the 
periodontal disease: The	 average	 value	 of	 CRP	 was	
compared	depending	on	periodontal	disease	prevalence.	
When	 there	 was	 periodontal	 disease	 prevalence,	 the	
average	 value	 of	 CRP	 was	 1.38	 mg/L;	 when	 there	
wasn’t	periodontal	disease	prevalence,	it	was	1.13	mg/L.	
Therefore,	 the	 average	 value	 of	 CRP	when	 there	 was	
periodontal	disease	prevalence	was	significantly	higher	
(P=.010)	[Table	4].

Table 4: Level of mean CRP according whether the 
periodontal disease

Periodontal disease CRP (mg/L) P
No	(n	=	2506) 1.13	±	0.05

.010
Yes	(n	=	1254) 1.38	±	0.08

Values	are	presented	as	mean±standard	error

P	by	independent	sample	t-test.

The higher CRP rate (≥ 1.0 mg/L) whether the 
periodontal disease: The	rate	(%)	of	more	than	CRP	1.0	
mg/L	depending	on	periodontal	disease	prevalence	was	
compared.	As	a	 result,	 the	 rate	 (%)	of	more	 than	CRP	
1.0	mg/L	when	there	was	periodontal	disease	prevalence	
was	significantly	higher	than	the	rate	when	there	wasn’t	
periodontal	 disease	 prevalence	 (OR	 (95%	 CI)	 =	 1.57	
(1.32~1,87),	P<0.0001)	[Table	5].
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Table 5: The higher CRP rate (≥ 1.0 mg/L) whether 
the periodontal disease

Periodontal 
disease

CRP higher 
(≥1.0 mg/L)
[n/N (%)]

OR (95% 
CI) P

Yes 428/1254	
(34.1)

1.57	
(1.32~1.87)

<.0001
No	 662/2506	

(24.8) 1.00

The influence of periodontal disease on the rate (%) 
of more than CRP 1.0 mg/L: According	to	multinomial	
logistic	 regression	 analysis,	 in	 the	 condition	 that	 the	
study	 subjects’	 characteristics	 were	 corrected,	 when	
there	was	periodontal	disease	prevalence,	OR	(95%	CI)	
of	high	CRP	(more	than	1.0	mg/L)	was	1.26	(1.04~1.53).	
Therefore,	 periodontal	 disease	 prevalence	 significantly	
influenced	 the	 rate	 (%)	 of	 more	 than	 CRP	 1.0	 mg/L	
(P=.020).

When	 the	 study	 subjects	 were	 highly	 aged	 and	
involved	 in	 smoking	 group,	 and	 had	 a	 high	BMI,	OR	
(95%	 CI)	 of	 high	 CRP	 (more	 than	 1.0	 mg/L)	 was	
statistically	and	significantly	high	[Table	6].

Table 6: Influence of periodontal disease on the 
higher CRP rate (≥ 1.0 mg/L)

Variable OR (95% CI) P
Periodontal	
disease

No 1.00
Yes 1.26	(1.04~1.53) .020

Gender
Male 1.00
Female 1.10	(0.85~1.43) .476

Age
19-39 1.00
40-59 0.86	(0.67~1.10)
60- 1.15	(0.90~1.47) .035

Smoking
No 1.00
Past 1.13	(0.85-1.51)

Current 1.51	(1.13-2.03) .018

Drinking
No 1.00
Yes 0.86	(0.71-1.05) .128

BMI
(kg/m2)

18.5-22.9 1.00
23.0-24.9 1.66	(1.29~2.12)

≥25 3.44	(2.82~4.21) .000
Oral	

examination
Yes 1.00
No 1.06	(0.87-1.31) .555

Toothbrushing	
(>3	times)
per	day

Yes 1.00

No 1.13	(0.94-1.36) .186

DISCUSSION

This	study	tried	to	observe	an	association	between	
periodontal	 disease	 and	CRP	 in	Korean	 adults,	 and	 to	
reevaluate	and	emphasize	the	importance	and	necessity	
of	oral	healthcare	in	national	health	promotion.

Based	 on	 the	 result	 of	 CPI	 measurement,	 the	
prevalence	 rate	 of	 periodontal	 disease	 that	 needs	
treatment	was	 29.3%	of	 the	 study	 subjects.	According	
to	 Health	 Insurance	 Review	 and	Assessment	 Service,	
gingivitis	 and	 periodontal	 disease	 were	 ranked	 in	 the	
second	 position	 of	 insurance	 common	 diseases	 of	
outpatients,	and	the	number	of	patients	who	had	treatment	
rapidly	increased	from	8,039,812	in	2011	to	13,435,655	
in	 2015	 14.	According	 to	 the	 2013	OECD	 statistics	 of	
dental	 expenditure,	 the	 average	OECD	 rate	was	 55%,	
whereas	the	average	rate	in	Korea	reached	84%	15.	Many	
studies	 proved	 that	 the	 periodontal	 disease	 prevalence	
rate	in	Korea	was	serious.	If	there	is	no	preparation,	it	is	
expected	that	the	prevalence	rate	rises	more	and	thereby	
social	and	economic	burns	get	heavier.

The	 average	 value	 of	CRP	was	 1.38	mg/dL	when	
there	was	periodontal	disease,	and	was	1.13	mg/dL	when	
there	wasn’t	periodontal	disease	(P=.010).	Therefore,	the	
rate	(%)	of	more	than	CRP	1.0	mg/dL	was	significantly	
higher	when	 there	was	 periodontal	 disease	 than	when	
there	wasn’t	periodontal	disease	(OR	(95%	CI)	=	1.57	
(1.32~1,87),	P<0.0001)

It	 indicates	 that	 the	 prevalence	 of	 periodontal	
disease	leads	to	a	rise	in	a	CRP	value	in	body.	Kim	et	al.	
16	and	Han	et	al.	17	reported	that	the	inflammation	caused	
by	periodontitis	was	spread	to	the	whole	body	through	
blood	 circulation	 and	 emphasized	 that	 periodontal	
tissues	 became	 the	 moving	 path	 of	 inflammation.	
Loss	 et	 al.	 18	 conducted	 comparative	 research	 on	CRP	
concentrations	between	107	periodontitis	patients	and	43	
persons	as	a	control	group	and	proved	that	periodontitis	
had	 a	 significant	 correlation	 with	 CRP.	 Domestically,	
Lee	 et	 al.19	 classified	 a	 few	 of	 11	 persons	 into	 the	
health	 group	 and	 the	 experimental	 group	 with	 severe	
periodontal	disease	and	then	measured	a	CRP	value,	and	
consequently	revealed	that	 the	experimental	group	had	
a	higher	CRP	concentration	than	the	health	group.	This	
result	was	consistent	with	the	result	of	this	research.	

It	 was	 found	 that	 the	 prevalence	 of	 periodontal	
disease	lead	to	an	increase	in	a	CRP	value.	Marcaccini	
et	al.20	reported	that	in	case	of	a	CRP	value	increased	by	
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inflammatory	response,	after	periodontal	treatment,	the	
values	of	 inflammatory	markers	 like	MMP-8,	MMP-9,	
and	tissue	inhibitor	of	MMP-2	were	reduced.	Konopka	L	
et	al.21	also	presented	the	same	opinion.	Relevant	studies	
showed	 that	 after	 the	 proper	 treatment	 of	 periodontal	
disease,	a	CRP	value	was	decreased.	 In	 this	 study,	 the	
subjects	who	had	the	prevalence	of	periodontal	disease	
were	compared	in	terms	of	CRP	depending	on	oral	health	
patterns,	but	there	was	no	significant	result	due	to	limited	
data.	However,	Park	et	al.	22	revealed	that	calculus	index	
was	 changed	 statistically	 and	 significantly	 depending	
on	toothbrushing	type.	Based	on	the	results	of	multiple	
studies,	 good	 oral	 health	 patterns	 for	 oral	 care	 is	 of	
importance	and	an	effective	method	needs	to	be	found.	

According	 to	 multinomial	 logistic	 regression	
analysis,	OR	(95%	CI)	of	the	rate	of	more	than	CRP	1.0	
mg/L	was	1.26	(1.04~1.53)	when	there	was	the	prevalence	
of	 periodontal	 disease.	 Therefore,	 the	 prevalence	 of	
periodontal	 disease	 significantly	 influenced	 a	 high	
CRP	value	(P=.020).	It	indicates	that	the	prevalence	of	
periodontal	disease	leads	to	an	increase	in	a	CRP	in	body	
after	the	correction	of	the	study	subjects’	characteristics.	
This	result	is	consistent	with	the	results	of	many	studies	
in	references.

Given	all,	 it	was	observed	that	periodontal	disease	
had	 a	 significant	 association	 with	 CRP.	 Periodontal	
disease	is	considered	to	be	a	critical	factor	for	a	rise	in	
a	CRP	value.

This	 study	 has	 some	 limitations.	 National	 Health	
and	Nutrition	Examination	Survey,	whose	data	was	used	
in	this	study,	was	cross-sectional.	There	was	a	limitation	
to	 the	explanation	of	causal	relationship.	Nevertheless,	
in	the	circumstance	where	there	is	not	much	research	on	
CRP,	this	study	is	meaningful	in	the	point	that	it	first	tried	
to	 observe	 an	 association	 between	 periodontal	 disease	
and	CRP	 in	Korean	 adults	with	 the	use	of	big	data	of	
National	Health	 and	Nutrition	Examination	Survey.	 In	
follow-up	research,	it	is	expected	to	utilize	more	data	to	
overcome	the	limitations	and	make	a	good	plan.

CONCLUSION

This	study	utilized	the	raw	data	of	the	6th	2015	(3rd	
year)	National	Health	and	Nutrition	Examination	Survey	
and	 observed	 an	 association	 between	 Korean	 adults’	
periodontal	disease	and	C-reactive	protein	 (CRP).	The	
results	are	presented	as	follows:

	 1.	The	 number	 of	 patients	 with	 periodontal	
disease	 prevalence	 who	 needed	 treatment	 was	
1,254(29.3%).

	 2.	Regarding	the	average	value	of	CRP,	when	there	
was	 periodontal	 disease	 prevalence,	 it	 was	 1.38	
mg/L;	 when	 there	 wasn’t	 periodontal	 disease	
prevalence,	 it	was	1.13	mg/L	(P=.010).	The	rate	
(%)	of	more	than	CRP	1.0	mg/L	was	significantly	
higher	 when	 there	 was	 periodontal	 disease	
prevalence	 than	 when	 there	 wan’t	 periodontal	
disease	 (OR	 (95%	 CI)	 =	 1.57	 (1.32~1,87),	
P<0.0001).

	 3.	According	 to	 multinomial	 logistic	 regression	
analysis,	 periodontal	 disease	 prevalence	
significantly	influenced	the	rate	of	more	than	CRP	
1.0	mg/L	(%)	 (OR	(95%	CI)=	1.26	 (1.04~1.53),	
P=.020).

Given	the	results,	a	CRP	value	increased	when	there	
was	periodontal	disease	prevalence.	Periodontal	disease	
is	 a	 typical	 oral	 disease	which	 is	 not	 treated	 carefully	
despite	 its	 high	 prevalence	 rate.	 It	 is	 necessary	 to	
enhance	the	importance	of	periodontal	disease	care	not	
only	for	oral	health,	but	for	systemic	health	promotion.	
It	is	urgent	to	come	up	with	an	active	plan	of	periodontal	
disease	 care	 for	 the	 whole	 nation.	 In	 addition,	 it	 is	
required	 to	 develop	 a	 practical	 support	 program	 and	
activate	relevant	research.
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ABSTRACT

Background/Objectives: This	study	aimed	to	investigate	the	differences	in	their	critical	thinking,	clinical	
judgment,	and	problem-solving	ability	between	before	and	after	the	simulation	training	of	nursing	students.

Method/Statistical analysis:	Convenience	sampling	was	made	among	seniors	at	a	single	department	of	
nursing	who	had	acquired	all	the	theories	in	the	area	of	pediatric	nursing	and	finished	clinical	training	and	
understood	the	purpose	of	this	study	and	consented	to	participation	in	the	study.	46	students	(21	experimental	
and	25	control)	participated	in	Korea.	The	data	was	analyzed	the	SPSS	WIN	program.	

Findings:	The	experimental	group	in	the	study	showed	greater	increase	in	clinical	judgment	and	problem	
solving	 ability	 in	 pre-test	 and	 post-test	 than	 the	 control	 group	 did.	However,	 no	 statistically	 significant	
differences	in	critical	thinking	between	groups	were	observed.

Improvements/Applications:	It	is	therefore	necessary	to	give	nursing	education	through	simulation	training	
that	enables	nursing	students	to	practice	repetitively	in	a	safe	environment	with	the	objective	of	promoting	
positive	thinking	based	on	knowledge.

Keywords: Critical thinking, Clinical judgement, Problem solving ability, Simulation, Nursing, Student

INTRODUCTION

As	 more	 severe	 diseases	 and	 a	 diversity	 of	 life-
support	 systems	 based	 on	 the	 development	 of	modern	
medical	science	led	to	the	greater	demand	for	a	high-level	
nursing	competence,	supplying	nursing	workforce	with	
competence	 necessary	 in	 clinical	 practice	 has	 become	
one	of	 the	 important	aspects	of	 the	changes	 in	nursing	
education	 [1].	 In	 this	 context,	 the	Korean	Accreditation	
Board	of	Nursing	Education[2]	has	 specified	a	 required	
curriculum,	 which	 includes	 at	 least	 1,000	 hours	 of	
clinical	 training	as	well	as	various	 types	of	 theoretical	
knowledge	needed	by	nurses,	and	recommended	clinical	
training	 in	 specialized	 institutions	 of	 a	 certain	 size	

or	 larger	 in	 pursuit	 of	 good-quality	 clinical	 training.	
However,	 training	 institutions	 need	 to	 bear	 a	 heavy	
burden	so	that	clinical	training	can	meet	such	a	demand	
at	the	changing	clinical	sites[3],	and	it	is	actually	difficult	
for	 nursing	 students	 to	 perform	 nursing	 personally	 at	
clinical	sites	due	 to	patients’	better	sense	of	 rights	and	
the	safety	issues.

Nursing	 training	 institutions	 are	 searching	 for	
diverse	methods	to	achieve	learning	performance,	paying	
attention	to	the	improvement	in	nurses’	critical	thinking,	
in	clinical	judgment	regarding	nursing	priorities	in	many	
different	 situations[4],	 and	 in	 problem-solving	 methods	
of	 promoting	 the	 ability	 to	 settle	 those	 situations.	 As	
a	 dynamic	 process	 of	 combining	 practice	 and	 theory	
by	 representing	 a	 clinical	 situation	 similar	 to	 the	 actual	
one	 to	promote	nursing	 students’	participation	 in	a	 safe	
environment	since	the	2000s[5],	simulation-using	training	
has	been	utilized	as	an	alternative	or	complementary	type	
of	 training	 to	 clinical	 training	 for	 repetitive	 training	 in	
skills,	which	nursing	students	can	hardly	apply	to	patients,	
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and	 proven	 to	 be	 effective	 in	 improving	 confidence	 in	
clinical	 competence,	 critical	 thinking,	 and	 problem-
solving[6,7].	 This	 is	 also	 highly	 evaluated	 because	 it	
can	make	 up	 for	 the	 limitations	 that	 it	 is	 impossible	 to	
standardize	 the	 experiences	 of	 every	 student	 in	 clinical	
training	and	that	it	is	impossible	to	make	developmental	
feedbacks	 or	 discussions	 about	 the	 situation	 concerned	
right	after	the	experience	with	the	patient[8].

Nurses	 are	 required	 to	 be	 equipped	 with	 critical	
thinking	 [9]	and	clinical	 judgment,	which	are	 important	
elements	affecting	the	evidence-based	decision-making	
process	in	many	different	clinical	situations.	It	is	possible	
to	improve	these	elements	through	the	learning	process	
of	using	conventional	and	innovative	methods	to	clarify	
diverse	 views	 concerning	 different	 types	 of	 unfamiliar	
issues	and	finding	and	asking	core	questions,	which	may	
lead	to	better	solutions,	through	simulation	training	[10].

As	the	number	of	high-risk	newborn	infants	is	on	the	
increase	in	the	area	of	pediatric	nursing	during	diverse	
types	of	clinical	training	[11]	and	an	emergency	situation	
can	definitely	change	the	patient’s	prognosis	due	to	time	
for	 treatment	 by	 the	medical	 staff	 and	 quality	 nursing	
[12],	 there	 is	 a	 great	 demand	 for	 competent	 nurses	 in	 a	
newborn	emergency	situation.	However,	it	is	even	more	
likely	to	be	limited	not	only	because	of	the	decrease	in	
the	number	of	patients	due	 to	 the	drop	 in	 the	birthrate	
but	 also	 because	 of	 the	 ethical	 issue	 of	 a	 latent	 threat	
to	the	patient’s	safety	[13].	In	particular,	it	is	unlikely	to	
improve	competence	through	personal	nursing	training	
for	high-risk	newborn	infants	at	specific	sites	in	case	of	
hospitalization	for	artificial	ventilation,	including	oxygen	
treatment,	body	temperature	maintenance,	nutrition,	and	
infection	control.	

This	 study	 aimed	 to	 develop	 a	 scenario	 that	
represented	a	newborn	emergency	situation	for	nursing	
students	about	to	graduate	after	acquiring	all	the	theories	
in	 the	 area	 of	 pediatric	 nursing	 and	 finishing	 clinical	
training,	apply	 it	 to	simulation	 training,	and	determine	
its	 effects	 on	 their	 critical	 thinking,	 clinical	 judgment,	
and	problem-solving	ability.

MATERIALS AND METHOD

Research design:	 This	 is	 a	 quasi-experimental	 study	
of	 two-group	 pretest-posttest	 design	 that	 aimed	 to	
determine	 the	 effects	 of	 high-risk	 newborn	 nursing	
simulation	training	using	Newborn	Simulator	(Newborn	
Hall	human	simulator,	Gaumard,	Miami,	Florida,	USA).

Simulation-based Training for Neonatal care: This	
study	 is	 simulation	 Training	 applied	 in	 the	 second	
term	for	seniors	with	the	theme	of	a	situation	requiring	
cardiopulmonary	resuscitation	due	to	breath	loss	at	the	
early	stage	of	nursing	for	a	meconium-stained	newborn	
infant	 in	 a	 delivery	 room.	This	 theme	was	 chosen	 not	
only	because	early	nursing	for	newborn	infants	is	crucial	
but	 also	 because	 the	 most	 important	 type	 of	 primary	
nursing	 is	 to	 get	 breathing	 started	 on	 the	 basis	 of	 the	
fact	that	respiratory	arrest	is	an	emergency	situation	that	
frequently	occurs	in	an	intensive	care	unit	for	newborn	
infants	and	requires	nurses	to	exert	their	competence.

Two	 professors	 of	 pediatric	 nursing	 drafted	 the	
scenario	 by	 analyzing	 medical	 records	 together	 with	
a	 nurse	 manager	 in	 a	 newborn	 room	 of	 a	 university	
hospital	 in	 Seoul	 and,	 then,	 by	 revising	 it	 with	 the	
advice	of	the	medical	staff	in	the	ward;	it	was	designed	
to	 enable	 them	 to	 experience	 simulation	 in	 a	 similar	
situation	to	the	clinical	site	by	creating	an	environment	
that	 allowed	 them	 to	 experience	 a	 similar	 situation	 to	
the	clinical	site.	The	scenario	included	a	delivery	model	
simulator	in	a	delivery	room	and	a	standardized	patient	
serving	 as	 a	 doctor	 and	 focused	 on	 utilization	 of	 the	
newborn	 simulator	 following	 the	 process	 of	 delivery.	
The	 simulation	 template	 for	 students,	which	contained	
the	 theme	 of	 this	 simulation,	 explanation	 of	 the	
situation,	the	purpose	of	the	training,	preparation	items,	
and	the	training	environment,	was	given	to	the	students	
concerned	before	 the	 fourth	week	of	 the	 training.	This	
course	was	reviewed	by	a	professor	majoring	in	pediatric	
nursing	 as	 well	 as	 by	 two	 nursing	 professors	 full	 of	
experiences	in	simulation.

The	 program	 was	 composed	 of	 three	 sessions-
orientation,	skill	training,	and	operation	and	evaluation-
and	its	details	are	as	follows:

Orientation:	The	first	session	was	composed	of	orientation	
and	 pretest;	 it	 contained	 the	 explanation	 of	 the	 entire	
process	of	simulation	and	the	scenario	and	the	introduction	
to	how	to	do	simulation	training	test	along	with	test	for	the	
core	theories	in	the	area	of	neonatal	nursing.

Skill training:	 Skill	 training	 constituted	 the	 second	
session.	At	 this	stage,	 training	 in	core	nursing	practice	
required	by	the	scenario	was	performed	in	a	total	of	six	
groups,	 each	of	which	was	 composed	of	 three	 or	 four	
persons.	For	the	skill	training,	three	instructors	gave	the	
students	core	skill	training	in	a	basic	nursing	room.
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Operation and evaluation of simulation-based 
training for neonatal care:	 In	 the	 third	 session,	 a	
newborn	simulator	was	used	to	allow	individual	students	
to	experience	simulation	training	and	evaluate	it.	It	took	
about	10-15	minutes	for	each	student	 to	get	evaluated,	
and	the	students	were	asked	to	stay	in	the	waiting	room	
before	and	after	the	test	with	the	objective	of	preventing	
contamination	 among	 them.	 They	 experienced	 early	
neonatal	 nursing	 and	 coping	 with	 an	 emergency	
situation	 and	were	 enabled	 to	 prepare	 for	 presentation	
necessary	 for	 debriefing	 in	 the	waiting	 room	 after	 the	
training.	During	the	debriefing	session,	all	the	students	
had	 time	 for	 getting	 together	 at	 a	 certain	 place	 to	
make	 presentations	 and	 discussions	 about	 their	 own	
experiences	and	strengths	and	weaknesses,	consolidate	
the	simulation	situation,	and	give	explanation	and	advice	
about	their	coping.

Participants and Data collection:	 Convenience	
sampling	was	made	among	seniors	at	a	single	department	
of	nursing	who	had	acquired	all	the	theories	in	the	area	
of	 pediatric	 nursing	 and	 finished	 clinical	 training	 and	
understood	 the	purpose	of	 this	 study	and	consented	 to	
participation	 in	 the	 study.	 43	 students	 (93.5%)	 were	
female	and	3	(6.52%)	were	male;	every	participant	had	
got	 simulation	 training	 in	 other	 subjects.	 46	 students	
(21	 experimental	 and	 25	 control)	 in	 a	 nursing	 college	
who	met	the	purpose	of	this	study	were	finally	sampled;	
the	 proper	 sample	 size	 for	 this	 study	was	 34	 persons,	
as	 determined	 by	 principal	 statistical	 testing	 using	 a	
G*power	3.10	program	at	 the	 significance	 level	 (α)	of	
0.05,	testability	(1-β)	80%,	and	the	medium	effect	size	
(d)	of	0.5.	Of	47	students	to	whom	the	same	curriculum	
was	applied	and	who	applied	for	the	subject	for	pediatric	
nursing	 simulation	 training,	 one	who	 gave	 no	 consent	
to	participation	in	the	study	was	excluded;	the	post-hoc	
test	 found	 that	 the	 sample	 size	 was	 at	 a	 proper	 level	
with	testability	96%	and	the	effect	size	0.89.	Testability	
80%	was	based	on	Lee	and	Kim	 [6],	who	analyzed	 the	
effects	 of	 simulation	 training	 in	 the	 area	of	 obstetrical	
nursing.	 For	 data	 collection,	 the	 researcher	 gave	 the	
participants	explanation	about	the	purport	and	methods	
of	the	study,	about	the	fact	that	it	would	not	be	revealed	
or	used	for	any	other	purpose	than	that	of	this	study,	and	
about	confidentiality	and	anonymity	and	asked	them	to	
give	 their	 consent	 to	 the	 participation	 before	 starting	
simulation	training;	measurement	was	performed	using	a	
self-administered	questionnaire	before	and	after	starting	
the	training.

Instruments

Critical thinking: The	 instrument	developed	by	Yoon	
[14]	was	used	to	measure	critical	thinking.	It	had	a	total	
of	27	items	on	a	five-point	scale	in	seven	areas―sound	
skepticism,	intellectual	fairness,	objectivity,	systemicity,	
carefulness,	 intellectual	 enthusiasm/curiosity,	 and	 self-
confidence―with	a	higher	score	meaning	a	higher	level	
of	critical	thinking.	Cronbach’s	α	was	.84	in	Yoon	[14]	and	
.93	in	this	study.

Clinical judgement:	LCJR,	which	had	been	developed	
by	Lasater[15],	translated	by	Shim	[16],	and	adapted	by	Hah	
[17],	was	used	to	measure	clinical	judgment.	It	had	a	total	of	
11	items:	3	in	the	area	of	cognition	(focused	observation,	
differences	from	expectation,	and	information	pursuit),	
2	in	the	area	of	interpretation	(priority	in	data	and	data	
comprehension),	 4	 in	 the	 area	 of	 reaction	 (calm	 and	
confident	 attitude,	 clear	 communication,	 well-planned	
intervention/fluency,	and	skillfulness),	and	2	in	the	area	
of	retrospection	(evaluation/self-analysis	and	willingness	
to	improve).	The	score	for	each	item	ranged	from	1	to	4,	
with	the	total	score	of	11-44;	the	higher	score,	the	higher	
level	of	clinical	 judgment	about	nursing.	Cronbach’s	α	
was	 .88	at	 the	 time	of	 its	development,	 .74	 in	Hah	 [17],	
and	.87	in	this	study.

Problem solving ability:	 Personal-Problem	 Solving	
Inventory,	which	had	been	developed	by	Heppner	 and	
Petersen	[18]	and	translated	and	adapted	by	Kang,	Song,	
and	 Park	 [19],	 was	 used	 to	 measure	 problem-solving	
ability.	 The	 sub-areas	 of	 problem-solving	 ability	were	
self-confidence,	access-avoiding	style,	and	self-control.	
The	 instrument	 had	 a	 total	 of	 32	 items	 on	 a	 six-point	
likert	 scale,	 with	 the	 scores	 ranging	 from	 1	 totally	
disagree	 to	6	 totally	agree;	 the	scores	 for	all	 the	 items	
were	added	up	and	divided	by	the	number	of	the	items	
to	obtain	the	mean,	with	a	higher	score	meaning	better	
problem-solving	ability.	For	reliability	of	this	instrument,	
Cronbach’s	α	was	.89	at	the	time	of	its	development	and	
.94	in	this	study.

Data Analysis:	 The	 collected	 data	 were	 statistically	
processed	using	SPSS	WIN	23.0	and	were	analyzed	as	
follows:

	 1.	Descriptive	 statistics,	 which	 involved	 the	 real	
number	and	percentage,	was	used	to	analyze	the	
participants’	general	characteristics.

	 2.	The	 mean	 and	 standard	 deviation	 were	 used	 to	
analyze	 the	 nursing	 students’	 critical	 thinking,	
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clinical	 judgment,	 and	 problem-solving	 ability	
before	and	after	simulation	training.

	 3.	T-test	 was	 performed	 to	 analyze	 the	 differences	
in	the	nursing	students’	critical	thinking,	clinical	
judgment,	and	problem-solving	ability	before	and	
after	simulation	training.

RESULTS AND DISCUSSION

The	 differences	 in	 critical	 thinking,	 clinical	
judgment,	 and	 problem-solving	 ability	 of	 nursing	
students	between	before	and	after	simulation	training	are	
as	presented	in	Table	1.

Table 1: Difference of critical thinking, critical judgement, and problem solving ability of nursing students 
(N= 46)

Range 
of scale

Range 
of score

Pre-test Post-test Difference
t (p)

Mean ± SD Mean ± SD Mean ± SD

Critical	Thinking 1~5 27~135
Exp. 64.61	±	10.13 68.52	±	11.93 3.90	±	12.90

.038	(.970)
Con. 67.87	±	13.23 72.00	±	9.07 4.12	±	16.67

Critical	Judgement 1~4 11~44
Exp. 28.28	±	4.45 30.90	±	4.80 2.61	±	5.08

2.512(.018)
Con. 36.00	±	2.82 33.25	±	3.77 -2.75	±	.31

Problem	Solving	
Ability 1~6 30~180

Exp. 79.37	±	7.65 86.75	±	2.91 7.37	±	8.21
-2.774(.010)

Con. 77.14	±	14.73 68.61	±	15.43 -8.52	±	15.27

Exp.	=Experimental	group	(n=21),	Con.	=	Control	group	(n=25)

Simulation-based	 training	 is	 a	 new	 approach	 that	
enables	one	to	use	high-level	thinking[20]	and	is	applied	
to	improve	clinical	competence	with	a	scenario	based	on	
an	actual	clinical	situation	along	with	a	manikin,	medical	
equipment,	and	healthcare	and	education	professionals	
so	that	participants	and	students	can	learn	a	complicated	
situation	with	no	serious	problem	in	a	safe	environment.	

While	no	statistically	significant	difference	was	found	
in	 critical	 thinking	 among	 the	 nursing	 students	 before	
simulation	 training,	 the	 score	 for	 critical	 thinking	 rose	
by	3.90±12.90	 from	an	average	of	64.61±10.13	 (ranging	
from	27	to	135)	before	the	training	to	68.52±11.93	after	the	
training	in	experimental	group	(t=.038,	p=.970).	This	result	
seems	 to	 be	 due	 to	 the	 emphasis	 on	 critical	 thinking	 as	
principal	training	performance	among	the	core	abilities	of	
nurses	to	perform	principal	roles	in	nursing	education	at	the	
similar	level	to	the	previous	studies	at	 the	above-average	
level	 of	 critical	 thinking	 [21].	 Critical	 thinking	 is	 a	 sub-
area	of	the	foundation	skills,	competencies,	and	character	
qualities,	which	are	core	 skills	 required	 in	 the	era	of	 the	
Fourth	Industrial	Revolution,	and	is	emphasized	as	an	area	
of	4Cs	(Critical	thinking,	Communication,	Collaboration,	
and	 Creativity),	 which	 have	 been	 drawn	 as	 cognitive	
competence	 of	 the	 foundation	 skills	 [22].	 For	 nurses,	 in	
particular,	it	is	an	important	factor	for	clinical	competence	
in	 evidence-based	 decision-making	 [9];	 it	 is	 necessary	 to	
give	 continuous	 education	 to	 solve	 a	 given	 problem	 in	
pursuit	of	the	best	judgment	in	a	clinical	situation.

Simulation	 training	 made	 statistically	 significant	
differences	 in	 clinical	 judgment,	 which	 improved	 by	
2.61±5.08	 from	 an	 average	 of	 28.28±4.45	 (ranging	
from	11	 to	44)	 before	 the	 training	 to	30.90±4.80	 after	
the	 training	 in	 experimental	 group	 (t=2.512,	 p=.018).	
This	 result	was	at	a	 lower	 level	 than	36.44	 in	Lim	 [23],	
who	used	the	same	instrument	to	train	seniors	in	nursing	
colleges	 to	 do	 respiratory	 aspiration	 nursing,	 and	 at	
a	higher	 level	 than	25.32	 in	Kyung	and	Choi	 [24],	who	
applied	 simulation	 to	 deathbed	 nursing,	 supporting	
Jeffries’s	 [25]	 ideas	 that	 clinical	 judgment	 results	 from	
critical	 thinking	 and	 that	 simulation	 is	 a	 realistic,	
safe	 method	 of	 enabling	 nursing	 students	 to	 develop	
clinical	 judgment.	 Nursing	 education	 institutions	 aim	
to	produce	nursing	professionals	equipped	with	clinical	
competence	based	on	scientific	knowledge	so	that	they	
can	 promptly	 exert	 problem-solving	 ability	 through	
correct	 clinical	 judgment	 when	 faced	 with	 a	 person	
having	 a	 health	 problem	 in	 many	 different	 situations.	
This	study	is	significant	in	that	simulation	training	in	a	
similar	environment	to	actual	clinical	practice	has	also	
improved	clinical	 judgment	among	nursing	students	 in	
the	area	of	newborn	emergency	nursing;	it	is	necessary	
to	 apply	 it	 in	 diverse	 and	 continuous	 ways	 so	 that	
knowledge	acquired	from	conventional	 lectures	can	be	
utilized	at	clinical	sites.

Simulation	 training	 made	 significant	 differences	
in	 the	nursing	students’	problem-solving	ability,	which	
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improved	by	7.37±8.21	from	an	average	of	79.37±7.65	
(ranging	 from	 30	 to	 180)	 before	 the	 training	 to	
81.75±2.91	 after	 the	 training	 (t=-2.774,	 p=.010).	 This	
result	was	at	a	lower	level	than	102.42	in	Kim	and	Kim	
[26],	who	used	the	same	instrument	to	measure	problem-
solving	ability	of	sophomores	in	a	nursing	college	taking	
a	lecture	regarding	basic	nursing,	and	then	3.97	in	Cho	
[27],	who	 used	 a	 similar	 instrument	 to	measure	 nursing	
students’	problem-solving	ability.	However,	 it	 is	 in	 the	
same	context	as	Song	 [28],	who	applied	simulation	with	
the	theme	of	delivery	and	found	problem-solving	ability	
improved.	 Problem-solving	 ability,	 which	 requires	
capability	 to	 cope	 elastically	 with	 different	 levels	 of	
problem	situations,	 can	depend	on	grades	 and	 themes.	
However,	problem-solving	ability	is	the	key	to	effective	
coping	 with	 and	 solution	 to	 any	 problem	 situation,	 is	
also	 considered	 an	 essential	 ability	 in	 many	 different	
occupation	 groups,	 and	 is	 particularly	 emphasized	 in	
nursing	 education	 [29].	 It	 is	 therefore	 necessary	 to	 give	
nursing	 education	 through	 simulation	 training	 that	
enables	 nursing	 students	 and	 participants	 to	 practice	
repetitively	 in	 a	 safe	 environment	 with	 the	 objective	
of	 promoting	 problem-solving	 ability	 through	 positive	
thinking	 based	 on	 knowledge.	 To	 put	 these	 results	
together,	 applying	 simulation	 training	 to	 newborn	
emergency	nursing	has	positively	improved	the	nursing	
students’	 critical	 thinking,	 clinical	 judgment,	 and	
problem-solving	ability.	It	is	said	that	one	may	become	
used	to	training,	including	clinical	training,	and	continue	
with	 it,	 feeling	 that	 experiences	 are	 accumulated	 for	
themselves	[30].

CONCLUSION

Several	 repetitive	 sessions	 of	 training	 may	 enable	
learners	to	acquire	skills	and	perform	with	confidence	even	
in	a	difficult	situation.	Clinical	training	has	an	educational	
limitation	that	every	student	cannot	be	given	standardized	
experiences	of	training	due	to	the	diversity	of	participants	
and	 situations.	 Also,	 more	 severe	 diseases	 and	 the	
development	of	medical	technology	have	required	nurses	
to	become	more	competent.	In	such	a	situation,	while	there	
are	a	diversity	of	complicated	attempts	and	tasks	to	change	
nursing	education,	instructors	of	nursing	students	need	to	
make	positive	reviews	and	efforts	to	reach	the	utmost	level	
of	education;	to	do	this,	they	need	to	develop	and	apply	a	
diversity	of	simulation	scenarios	positively.

Ethical Clearance:	Not	required

Source of Funding:	Self

Conflict of Interest:	None	declared

REFERENCES

	 1.	Gorski	MS,	Gerardi	T,	Giddens	J,	Meyer	D,&	Peters-
Lewis	A.	Nursing	Education	Transformation.	AJN,	
2015;115(4):53-57.	 http://dx.doi.org/10.1097	 /	
01.NAJ.0000463029.34765.8a

	 2.	Korean	 Accreditation	 Board	 of	 Nursing.	
Accreditation	assessment	standards	for	education	
of	 Korea(The	 course	 of	 the	 nursing	 bachelor’s	
degree).	 Seoul:	 Korean	 Nurses	 Association	
(2014).

	 3.	Song	JH,	&	Kim	MW.	Study	on	clinical	education	
for	 nursing	 in	 hospitals	 in	 Korea.	 J	 Korean	
AcadSocNursEduc,	 2013;19(2):251-264.	 http://
dx.doi.org/10.5977/jkasne.2013.19.2.251

	 4.	Yang	 JJ.	 Development	 and	 Evaluation	 of	 a	
Simulation-based	Education	Course	 for	Nursing	
Students.	Korean	 J	Adult	Nurs,	 2008;20(4):548-
560.	

	 5.	Bland	 AJ,	 Topping	 A,	 &Wood	 B.	 A	 concept	
analysis	 of	 simulation	 as	 a	 learning	 strategy	 in	
the	education	of	undergraduate	nursing	students.	
Nurse	Educ	Today,	2011;31(7):664-670.

	 6.	Lee	WS,	&Kim	M.	Effects	and	Adequacy	High-
fidelity	Simulation-based	Training	for	Obstetrical	
Nursing,	 J	 Korean	 AcadNurs,	 2011;41(4):433-
443,	http://dx.doi.org/10.4040/jkan.2011.41.4.433

	 7.	Han	 SY.	 Effects	 of	 High-fidelity	 Simulation-
based	 Education	 on	 Nursing	 Care	 for	 Patients	
with	Acute	 Chest	 Pain.	 J	 Korea	AcadInd	 Coop	
Soc,	 2014;15(3):	 1515-1521.	 http://dx.doi.
org/10.5762/KAIS.2014.15.3.1515	

	 8.	Medley	 CF,	 &Horne	 C.	 Using	 simulation	
technology	for	undergraduate	nursing	education.	
Journal	 of	 Nursing	 Education.	 J	 NursEduc,	
2005;44(1):31-4.	

	 9.	Feng	RC,	Chen	MJ,	Chen	MC,	&Pai	YC.	Critical	
thinking	 competence	 and	 disposition	 of	 clinical	
nurses	in	a	medical	center.	JNR,	2010;18:77-87.	

	 10.	Joo	 GE,	 Sohng	 KY,	 &Kim	 HJ.	 Effects	 of	 a	
Standardized	 Patient	 Simulation	 Program	 for	
Nursing	 Students	 on	 Nursing	 Competence,	
Communication	 Skill,	 Self-efficacy	 and	 Critical	
Thinking	Ability	for	Blood	Transfusion.	J	Korean	
AcadFundamNurs,	2015:22(1):49-58.	



     786      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

	 11.	Kim	SJ,	Moon	SY,	Kim	SH,	Sim	SY.	Development	
of	a	Tool	to	Identify	Severity	of	Illness	Index	in	
High	Risk	Newborns.	J	Korean	Acad	Child	Health	
Nurs,	2007:13(2):136-146.	

	 12.	Anderson	JM,	&Warren	JB.	Using	simulation	to	
enhance	 the	acquisition	and	 retention	of	 clinical	
skills	in	neonatology.	In	Seminars	in	Perinatology,	
2011;53(2):59-67.

	 13.	Rystedt	H,	&	Lindstrom	B.	Introducing	simulation	
technologies	 in	 nurse	 education;	 A	 nursing	
practice	perspective.	Nurse	Education	in	Practice,	
2001:1:134-141.

	 14.	Yoon	 J.	 Development	 of	 an	 Instrument	 for	 the	
Measurement	 of	 Critical	 Thinking	 Disposition:	
In	 Nursing	 [dissertation],	 The	 Catholic	
University;2004

	 15.	Lasater	 K.	 Clinical	 judgment	 development:	
Using	simulation	to	create	an	assessment	rubric.	
J	NursEduc,	2007:46(11):496-503.	

	 16.	Shim	 KK.	 The	 Reliability	 and	 Validity	 of	 the	
Lasater	 Clinical	 Judgement	 Rubric	 in	 Korean	
Nursing	 Students	 [master’s	 thesis].	 Kyung	 Hee	
University;	2012

	 17.	Ha	YK.	The	 Effects	 of	 Debriefing	Utilizing	 the	
Clinical	 Judgment	 Rubric	 on	 Nursing	 Students’	
Clinical	 Judgment,	 Knowledge	 and	 Self-
Confidence	 [master’s	 thesis].	 Seoul	 National	
University;	2014

	 18.	Heppner	 PP,	 &	 Petersen	 CH.	 The	 development	
and	 implications	 of	 a	 personal	 problem-solving	
inventory.	J	COUNS	PSYCHOL,	1982:29:66-75.	
http://dx.doi.org/10.1037/0022-0167.29.1.66	

	 19.	Kang	MH,	Song	YH,	&	Park	SH.	Relationships	
among	 metacognition,	 flow,	 interactions	 and	
problem	 solving	 ability	 in	 web-based	 problem	
based	 learning.	 Journal	 of	 Research	 Institute	 of	
Curriculum	Instruction,	2008:12:293-315.

	 20.	Yaeger	KA,	Kimberly	A,	Halamek	LP,	Loutis	P,	
Coyle	M,	Murphy	A,	Anderson	J,	Boyle	K,	Braccia	
,	McAuley	J,	Sandre	G,	&Smith	BR.	High-fidelity	
simulation-based	 training	 in	 neonatal	 nursing.	
Advances	in	Neonatal	Care.	2004;4(6):326-331

	 21.	Shin	KA,	&	Cho	BH.	Professional	Self-Concept,	
Critical	 Thinking	 Disposition	 and	 Clinical	
Competence	 in	 Nursing	 Students.	 J	 Korean	
AcadFundamNurs,	2012:19(1):46-56.

	 22.	World	 Economic	 Forum.	 New	 vision	 for	
education:	Unlocking	the	potential	oftechnology.	
Colony/Geneva:	World	Economic	Forum(2015).

	 23.	Lim	 KC.	 Simulation-based	 Clinical	 Judgment	
and	Performance	Ability	for	Tracheal	Suction	 in	
Nursing	Students.	J	Korean	AcadSoc	Home	Care	
Nurs,	2017;23(3):330-340.	

	 24.	Kyung.	KI&	Choi	JY.	Effect	of	Debriefing	Based	
on	 the	 Clinical	 Judgment	Model	 on	 Simulation	
Based	Learning	Outcomes	of	End-of-Life	Care	for	
Nursing	Students:	A	Non-Randomized	Controlled	
Trial).	 J	Korean	Acad	Nursing,	 2017;47(6):842-
853.	https://doi.org/10.4040/jkan.2017.47.6.842

	 25.	Jeffries	 PR.	 Simulation	 in	 Nursing	 Education.	
New	 York,	 NY;	 National	 League	 for	 Nursing	
(2007).

	 26.	Kim	YH,	&Kim	YA.	The	Influence	of	Academic	
Self-efficacy,	 and	 Critical	 Thinking	 Disposition	
on	Problem	Solving	Ability	of	Nursing	Students.	
Journal	 of	 the	 Korea	 Academia-Industrial	
cooperation	Society.	2016;17(9):589-598.	

	 27.	Cho	GY.	The	Factor	Influencing	Problem	Solving	
Ability	of	Nursing	Students	in	Nursing	Simulation	
Learning.	Journal	of	Fishries	and	Marine	Sciences	
education,	 2017;29(4):1083-1092.	 https://dx.doi.
org/10.13000/JFMSE.2017.29.4.1083	

	 28.	Song	YA.	Effect	of	Simulation-based	Practice	by	
applying	 Problem	 based	 Learning	 on	 Problem	
Solving	 Process,	 Self-confidence	 in	 Clinical	
Performance	and	Nursing	Competence.	Korean	J	
Women	Health	Nurs,	2014;20(4):246-254.

	 29.	Lee	 WS,	 Park	 SH,	 &	 Choi	 EY.	 Development	
og	 a	Korean	 problem	 solving	 process	 inventory	
for	 adults.	 J	 Korean	 Acad	 Fundam	 Nurs,	
2008;15(4):548-557.

	 30.	Kim	JH,	Moon.	SY,Lee	JE,	&Lim	ML.	A	Research	
on	 the	 interactions	 in	 practice	 of	 the	 nurse’s	
college	students	in	the	nursing	college.	J	Korean	
AcadSocNursEduc,	2001;7(2):207-216.



Moderating Effect of Depression on the Relationship between 
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ABSTRACT

Background/Objectives:	 Chronic	 obstructive	 pulmonary	 disease	 (COPD)	 is	 a	 chronic	 disease	 that	
deteriorates	quality	of	life	(QoL).	This	study	examined	how	depression	moderates	the	influence	of	subjective	
health	on	QoL	in	COPD	patients.

Method/Statistical analysis:	Data	set	from	the	2014	and	2016	Korean	National	Health	Examination	Survey	
(KNHANES)	was	used.	Subjects	were	815	COPD	patients,	aged	41	to	80	years	old.	QoL	was	evaluated	
with	EuroQol	5-dimension	(EQ-5D).	Depression	was	measured	using	the	Patients	Health	Questionnaire-9	
(PHQ-9).	Moderation	analysis	was	performed	using	depression	as	a	moderator	of	the	relationship	between	
subjective	health	and	QoL.

Findings:	The	mean	EQ-5D	index	score	of	participants	was	0.93.	Disease-related	(COPD)	characteristic	
was	not	significantly	related	to	QoL.	The	final	model	(model	3)	in	regression	explained	33.1%	of	variance	
in	QoL	in	COPD	patients.	Subjective	health	status	was	a	very	important	factor	influencing	QoL.	Subjective	
health	status	×	depression	interaction	was	significant	for	QoL	after	adjusting	control	variables.	Depression	
moderated	the	association	between	subjective	health	and	QoL	in	individuals	with	COPD.

Improvements/Applications:	Early	screening	and	continuous	care	for	depression	in	patients	having	COPD	
in	the	community	could	be	helpful	to	alleviate	depression	and	improve	QoL.

Keywords: Quality of life, Subjective health, Depression, Moderating effect, Chronic obstructive pulmonary 
disease.

INTRODUCTION

Chronic	 obstructive	 pulmonary	 disease	 (COPD)	
involves	airflow	limitation	and	respiratory	symptoms	of	
the	airway	and	alveolar	caused	by	exposure	to	deleterious	
particles	 or	 gaseous	 materials.	 The	 most	 commonly	
occurring	illnesses	include	cough,	dyspnea,	and	sputum	
production	1.	COPD	ranks	third	among	the	top	10	global	
causes	of	death	in	2016	2.	According	to	cause-of-death	
statistics	 of	 Korea	 in	 2016,	 chronic	 lower	 respiratory	
diseases	 including	COPD	ranked	seventh	with	a	death	
rate	of	13.7	per	100,000	population	3.	In	Korea,	COPD	
prevalence	is	found	in	18.0%	of	adults	over	45	years	of	
age	 4.	 Nevertheless,	 research	 efforts	 on	 the	 quality	 of	
life	(QoL)	of	COPD	patients	are	lacking	in	Korea.	The	
global	population	is	aging	and	exposure	to	risk	factors	is	
expected	to	increase,	leading	to	an	increase	in	morbidity	
and	 mortality.	 Since	 COPD	 is	 an	 irreversible	 chronic	
disease,	it	is	necessary	to	establish	measures	to	improve	
and	maintain	QoL	of	patients.

The	 self-rated	 health	 (SRH)	 is	 accepted	 as	
barometer	of	health	5.	Previous	study	6	has	demonstrated	
that	SRH	was	significantly	related	to	QoL.	It	is	known	
to	be	an	important	factor	affecting	QoL	among	Korean	
adults.	Chronic	diseases	are	associated	with	poor	SRH	
7.	According	to	Jackson	et	al.	8,	subjects	having	COPD	
demonstrated	significantly	worse	SRH	in	contrast	to	non-
COPD	subjects.	In	Korea,	SRH	has	been	utilized	to	assess	
the	all-inclusive	health	status	of	individuals	through	the	
Korea	National	Health	and	Nutrition	Examination	Survey	
(KNHANES)	since	1998.	Two	previous	studies	9,10	using	
data	from	the	KNHANES	has	demonstrated	that	various	
factors	are	related	to	impaired	QoL	among	patients	with	
COPD;	however,	they	did	not	consider	the	effect	of	the	
degree	of	subjective	health.	Evaluating	subjective	health	
status	in	COPD	patients	living	in	the	community	would	
be	 useful	 for	 comprehensively	 assessing	 their	 overall	
health	 status.	 Nevertheless,	 studies	 on	 the	 correlation	
between	 subjective	 health	 and	 QoL	 among	 COPD	
patients	are	limited	in	Korean	populations.
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Depression	 is	 common	 in	 COPD	 patients	 11. 
Depression	prevalence	in	COPD	is	known	to	range	from	
18.8%	12	to	41.6%	13,	varying	between	studies.	But	it	is	
either	 untreated	 or	 overlooked	 in	 persons	with	 COPD	
14.	 Inadequate	 treatment	 of	 depression	 is	 associated	
with	poor	QoL	 in	COPD	patients	 15.	Thus,	monitoring	
the	 mental	 status	 of	 COPD	 patients	 is	 of	 relevant	
importance.	The	identification	of	moderators	capable	of	
improving	QoL	is	an	important	issue	in	chronic	diseases	
like	 COPD.	 Depression	 was	 investigated	 using	 the	
Patient	Health	Questionnaire-9	(PHQ-9)	from	the	2014	
KNHANES,	which	made	this	study	possible.	Therefore,	
this	 study	 was	 conducted	 to	 examine	 the	 effect	 of	
depression	as	a	link	between	subjective	health	and	QoL	
in	COPD	patients.

MATERIALS AND METHOD

Study participants:	 The	 data	 for	 this	 study	 was	
extracted	 from	 the	KNHANES	conducted	 in	2014	and	
2016.	In	2015,	PHQ-9	was	not	investigated,	so	the	data	
for	2015	were	not	used	in	the	analysis.	Total	participants	
were	 15,700.	Of	 these,	 6,641	 subjects	who	 received	 a	
pulmonary	 function	 test	 (PFT)	were	selected.	 In	2014,	
PFT	was	 performed	 in	 adults	 aged	 40	 years	 or	 above	
and	under	80	years	of	age.	In	2016,	PFT	was	targeted	at	
people	aged	40	years	or	more.	For	those	aged	80	years	
or	older,	only	those	who	can	be	examined	were	enrolled.	
The	 measurements	 for	 forced	 expiratory	 volume	 in	
1	 second	 (FEV1),	 FEV1%	 predicted,	 and	 forced	 vital	
capacity	(FVC)	were	obtained.	The	diagnosis	of	COPD	
is	 derived	 from	 on	 the	 Global	 Initiative	 for	 Chronic	
Obstructive	Lung	Disease	(GOLD)	guidelines	1,	which	
correspond	 post-bronchodilator	 FEV1/FVC	 of	 <	 0.7.	
Using	this	criteria,	a	total	of	904	peoples	were	classified	
as	 COPD	 patients.	 89	 subjects	 with	 missing	 answers	
were	 additionally	 excluded.	Thus,	 815	COPD	patients	
were	finally	included	in	the	analysis.

Research instruments:	 Quality	 of	 life	 (QoL)	 was	
utilized	 as	 the	 dependent	 variable.	 The	 EuroQol	
5-dimension	 (EQ-5D)	 16	developed	by	EuroQol	Group	
in	 1990,	 was	 used	 to	 evaluate	 the	 level	 of	 QoL	 for	
participants.	EQ-5D	 calculates	 the	measurement	 about	
5	 dimensions	 (self-care,	 mobility,	 pain/discomfort,	
anxiety/depression,	 and	 usual	 activities).	 For	 each	
aspect,	 subjects	 pick	 out	 one	 of	 3	 severity	magnitude	
(1,	no	problem;	2,	some/moderate	problems;	3,	severe/

extreme	 problems).	 The	 dimensions	 are	 weighed	
and	 converted	 as	 EQ-5D	 index.	 EQ-5D	 index	 was	
administered	by	Korea	Centers	for	Disease	Control	and	
Prevention	in	2007.	Hong	et	al.	17	demonstrated	that	EQ-
5D	was	 a	 practical	 instrument	 for	 evaluating	 the	QoL	
of	COPD	patients	 in	Korea.	The	 independent	 variable	
included	 subjective	 health	 status.	 Subjective	 health	
status	was	scored	as	1	point	for	“very	good”,	2	points	for	
“good”,	3	points	for	“normal”,	4	points	for	“bad”,	and	5	
points	for	“very	poor”	in	regards	to	how	the	participants	
thought	about	their	own	health.	Higher	scores	indicated	
worse	subjective	health	status.	Depression	was	utilized	
as	 the	moderating	 variable.	 Depression	was	 estimated	
using	PHQ-9	18,	which	is	a	9	item	questionnaire	used	in	
primary	care	for	depression	screening.	From	among	the	
questions,	“How	often	did	you	suffer	from	the	symptoms	
listed	in	the	last	two	weeks?”	was	scored	as	0	for	“not	
at	all”,	1	for	“several	days”,	2	for	“more	than	a	week”,	
and	3	for	“almost	every	day”,	and	the	total	score	ranged	
from	0	to	27.	Higher	scores	indicated	higher	degrees	of	
depression.	Since	the	survey	on	depression	(PHQ-9)	was	
not	conducted	 in	2015,	2015	data	were	excluded	 from	
analysis.	 For	 the	 control	 variables,	 socio-demographic	
characteristics	 (gender,	 age,	 marital	 status,	 education,	
household	 income),	 health-related	 characteristics	
(obesity,	 smoking,	 comorbidity,	 perceived	 stress,	
activity	 limitation),	 and	 disease-related	 characteristic	
(airway	 limitation)	 were	 included.	 Comorbid	 diseases	
such	 as	 hypertension,	 myocardial	 infarction,	 angina,	
stroke,	tuberculosis,	asthma,	diabetes,	renal	failure,	liver	
cirrhosis,	 rheumatoid	 arthritis,	 and	 osteoarthritis	 were	
included.	 Perceived	 stress	was	 categorized	 into	 low	 (I	
rarely	feel	 it,	 I	 feel	a	 little	bit)	and	high	(I	 feel	a	 lot,	 I	
feel	very	much),	in	response	to	the	question,	“How	much	
stress	do	you	usually	 feel	 in	your	daily	 life?”.	Airway	
limitation	 as	 severity	 of	 COPD	was	 divided	 into	 four	
classifications	(mild,	moderate,	severe	and	very	severe).

Statistical analysis:	Data	were	 analyzed	 descriptively	
to	 examine	 characteristics	 of	 participants	 and	 levels	
of	 subjective	 health	 status,	 depression,	 and	 QoL.	
To	 evaluate	 differences	 in	 QoL	 by	 characteristics	 of	
participants,	t-test	or	one-way	analysis	of	variance	was	
computed.	 Hierarchical	 multiple	 regression	 analysis	
was	performed	using	depression	as	a	moderator	for	the	
relationship	between	subjective	health	status	and	QoL.	
The	 IBM	 Statistical	 Package	 for	 the	 Social	 Sciences	
(SPSS)	version	24.0	was	employed	for	all	data	analyses.
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RESULT

Socio-demographic	 characteristics	 of	 participants	
are	shown	in	Table	1.	Of	the	815	patients	total,	70.6%	(n	
=	575)	were	male	and	29.4%	(n	=	240)	were	female.	For	
participant	age,	38.3%	(n	=	312)	were	in	their	70s	and	
35.6%	(n	=	290)	were	 in	 their	60s.	The	mean	age	was	
66.29	years	(SD	=	9.32).	For	marital	status,	83.2%	(n	=	
678)	were	living	with	their	spouse,	and	4.8%	(n	=	39)	were	
widowed.	37.8%	(n	=	308)	of	participants	had	graduated	

from	elementary	school	or	lower,	and	32.4%	(n	=	264)	
were	 quartile	 1	 (lowest)	 for	 household	 income.	 The	
relationship	between	socio-demographic	characteristics	
and	QoL	of	study	subjects	also	are	summarized	in	Table	
1.	 QoL	was	 significantly	 associated	 with	 gender,	 age,	
marital	 status,	 education,	 and	 household	 income	 (p<	
.001).	Females,	aged	80	years	and	over,	who	were	not	
living	with	their	spouse,	and	participants	with	lower	than	
elementary	school	education	and	the	lowest	(Quartile	1)	
household	income,	had	significantly	lower	QoL.

Table 1: Quality of life according to socio-demographic characteristics of participants (N = 815)

Characteristics Categories n(%) M (±SD) t/F p

Gender
Male 575(70.6) 0.94	±	0.10

3.77 <	.001
Female 240(29.4) 0.90	±	0.13

Age	(year)

40-49 54(6.6) 0.97	±	0.07

7.44 <	.001
50-59 128(15.7) 0.95	±	0.08
60-69 290(35.6) 0.94	±	0.10
70-79 312(38.3) 0.91	±	0.13
≥	80 31(3.8) 0.89	±	0.15

Marital	status

Married,	lived	with	spouse 678(83.2) 0.94	±	0.10

7.62 <	.001
Separated 4(0.5) 0.83	±	0.11
Divorced 94(11.5) 0.89	±	0.12
Widowed 39(4.8) 0.89	±	0.17

Education

≤	Elementary	school 308(37.8) 0.89	±	0.13

16.82 <	.001
Middle	school 155(19.0) 0.94	±	0.10
High	school 214(26.3) 0.95	±	0.09
≥	College 138(16.9) 0.96	±	0.10

Household	income

Quartile	1 264(32.4) 0.89	±	0.14

13.06 <	.001
Quartile	2 226(27.7) 0.93	±	0.10
Quartile	3 158(19.4) 0.95	±	0.07
Quartile	4 167(20.5) 0.96	±	0.10

The	 health-	 and	 disease-related	 (COPD)	
characteristics	 of	 participants	 are	 shown	 in	 Table	 2.	
34.1%	(n	=	278)	had	obesity	(BMI	25	kg/m2	or	more),	
24.5%	(n	=	200)	were	current	smokers.	58.3%	(n	=	475)	
had	one	or	more	comorbid	disease.	16.3%	(n	=	133)	of	
subjects	reported	that	their	stress	felt	high.	9.9%	(n	=	81)	
of	 the	subjects	stated	 that	 they	are	currently	 limited	 in	
daily	 life	or	social	activities	due	to	health	problems	or	
physical	 or	mental	 disabilities.	The	 severity	 of	COPD	
measured	by	airflow	limitation	was	mild	in	52.0%	(n	=	
424)	and	moderate	 in	43.4%	(n	=	354).	The	 results	of	

examining	differences	in	QoL	according	to	health-related	
and	disease-related	characteristics	also	are	summarized	
in	 Table	 2.	As	 for	 health-related	 characteristics,	 there	
were	 significant	 differences	 by	 comorbid	 disease,	
perceived	 stress,	 and	 activity	 limitation	 (p<	 .001).	
Subjects	 who	 had	 comorbid	 disease,	 higher	 perceived	
stress,	 and	 activity	 limitation	had	worse	QoL.	Obesity	
and	 smoking	 were	 not	 significantly	 associated	 with	
QoL.	As	for	disease-related	characteristic,	there	was	no	
difference	in	QoL	by	airflow	limitation.
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Table 2: Quality of life according to health-related and disease-related characteristics of participants (N = 815)

Characteristics Categories n(%) M (±SD) t/F p
Obesity	

(BMI	≥	25.0	kg/m2)
Yes 278(34.1) 0.92	±	0.13

1.95 .052
No 537(65.9) 0.93	±	0.10

Smoking
Yes 200(24.5) 0.93	±	0.11

-0.26 .789
No 615(75.5) 0.93	±	0.11

Comorbid	disease
Yes 475(58.3) 0.91	±	0.13

-7.18 <	.001
No 340(41.7) 0.96	±	0.87

Perceived	stress
Low 682(83.7) 0.94	±	0.10

4.03 <	.001
High 133(16.3) 0.88	±	0.16

Activity	limitation
Yes 81(9.9) 0.79	±	0.18

7.40 <	.001
No 734(90.1) 0.94	±	0.09

Airflow	limitation	
(FEV1%	predicted)

Mild	(≥	80) 424(52.0) 0.93	±	0.10

0.99 .114
Moderate	(50-79.9) 354(43.4) 0.93	±	0.11
Severe	(30-49.9) 31(3.8) 0.88	±	0.20

Very	severe	(≤	29.9) 6(0.7) 0.93	±	0.07

Means	of	 subjective	health	 status,	 depression,	 and	
QoL	are	shown	in	Table	3.	The	mean	of	subjective	health	
status	was	2.97	(±0.92),	means	of	depression	and	QoL	
were	2.42	(±3.86)	and	0.93	(±0.11);	respectively.

Table 3: Means of subjective health status, 
depression, and quality of life (N = 815)

Minimum Maximum M (±SD)
Subjective	
health	status 1 5 2.97	(±0.92)

Depression 0 24 2.42	(±3.86)
Quality	of	

life 0 1 0.93	(±0.11)

Table	 4	 presents	 correlations	 among	 the	 studied	
variables.	As	shown	in	Table	4,	subjective	health	status	(r	
=	0.395,	p<	0.001)	correlated	positively	with	depression.	
Subjective	 health	 status	 (r	 =	 -0.421,	 p<	 0.001)	 and	
depression	(r	=	-0.386,	p<	0.001)	correlated	negatively	
with	QoL.

Table 4: Correlations of subjective health status, 
depression, and quality of life (N = 815)

Subjective 
health status Depression Quality 

of life
r

(p)
r

(p)
r

(p)
Subjective	
health	status 1

Conted…

Depression .395
(p<	.001) 1

Quality	of	
life

-.421
(p<	.001)

-.386
(p<	.001) 1

Table	5	presents	the	results	of	moderation	analysis	
by	regression	analysis	of	variables	at	three	hierarchical	
steps.	As	shown	in	Table	5,	gender,	age,	marital	status,	
education,	household	income,	comorbid	disease,	activity	
limitation,	and	perceived	stress	were	introduced	in	step	
1	 as	 control	 variables	 and	 accounted	 for	 25.8%	of	 the	
variance	in	QoL.	In	step	2,	subjective	health	status	was	
included	as	the	independent	variable	and	depression	was	
included	 as	moderator.	 These	 accounted	 for	 32.6%	 of	
variance	in	QoL.	Subjective	health	status	×	depression	
was	entered	in	step	3.	The	final	model	(step	3)	in	regression	
illustrated	 33.1%	 of	 the	 variance	 in	 QoL.	 The	 results	
demonstrated	 that	 subjective	 health	 status	 (β	 =	 -.227,	
p<	0.001)	was	significantly	and	negatively	related	with	
QoL	after	adjusting	for	control	variables.	Depression	(β	
=	-.096,	p<	0.05)	was	an	independent	predictor	for	QoL.	
The	interaction	of	subjective	health	status	×	depression	
did	 reach	 the	 conventional	 level	 of	 significance	 (β	 =	
-.094,	p<	0.05).	Depression	significantly	moderated	the	
influence	of	subjective	health	status	on	QoL.
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Table 5: Results of regression analysis for moderation (N = 815)

Variables
Step 1 Step 2 Step 3

β t β t β t
Gender -.066 -1.958 -.024 -.753 -.028 -.862
Age -.110** -3.086** -.120*** -3.499*** -.123*** -3.602***

Marital	status -.033 -.961 -.022 -.679 -.022 -.667
Education -.106** -3.037** -.083* -2.467* -.080* -2.397*

Household	income -.053 -1.555 -.007 -.198 -.007 -.199
Comorbid	disease -.114*** -3.518*** -.074* -2.353* -.076* -2.447*
Activity	limitation -.327*** -10.348*** -.228*** -7.099*** -.213*** -6.496***
Perceived	stress -.145*** -4.585*** -.066* -2.053* -.068* -2.138*

Subjective	health	status -.218*** -6.517*** -.227*** -6.757***
Depression -.159*** -4.491*** -.096* -2.189*

Subjective	health	status	×	Depression -.094* -2.367*
R2 .258 .326 .331
ΔR2 .068*** .005*

Note:	Dummy	variables	=	gender	(0	:	male,	1	:	female);	marital	status	(0	:	married,	lived	with	spouse,	1	:	separated,	
divorced,	widowed);	 education	 (0	 :	middle	 school,	 high	 school,	 ≥	 college,	 1	 :	 ≤	 elementary	 school);	 household	
income	(0	:	quartile	2	-	quartile	4,	1	:	quartile	1);	comorbid	disease	(0	:	no,	1	:	yes);	activity	limitation	(0	:	no,	1	:	yes);	
perceived	stress	(0	:	low,	1	:	high).
Dependent	variable	is	quality	of	life.
*	p <	.05,	**	p <.01,	***	p <	.001

It	 was	 found	 that	 subjective	 health	 status	 ×	
depression	 interaction	 model	 was	 significant	 for	
QoL	 after	 controlling	 for	 gender,	 age,	 marital	 status,	
education,	household	income,	comorbid	disease,	activity	
limitation,	 and	 perceived	 stress.	Also,	 depression	 was	
a	 significant	 predictor	 of	 QoL.	 Therefore,	 depression	
was	 shown	 to	 have	 quasi-moderating	 effect	 on	 the	
relationship	between	subjective	health	status	and	QoL.	
The	relationships	between	aforementioned	variables	are	
shown	in	Figure	1.

Figure 1: Quasi-moderating effect of depression

To	interpret	specific	moderating	effects,	regression	
equations	were	calculated	 for	 the	 relationship	between	
subjective	 health	 status	 and	 QoL,	 according	 to	
depression.	The	negative	β	 for	 subjective	health	 status	
×	 depression	 implied	 that	 the	 relationship	 between	
subjective	 health	 status	 and	 QoL	 was	 strengthened	 in	
the	high	depression	group.	Subjective	health	status	and	
QoL	by	depression	are	shown	 in	Figure	2.	 In	 the	high	
depression	 group,	QoL	 among	 patients	who	 perceived	
their	subjective	health	condition	as	bad	was	lower	than	
that	 of	 patients	 who	 perceived	 their	 subjective	 health	
condition	to	be	good.

Figure 2: Subjective health status and quality of life 
by depression
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DISCUSSION

The	 present	 study	 was	 executed	 to	 identify	 the	
level	 of	 QoL	 and	 to	 investigate	 the	moderating	 effect	
of	 depression	 as	 a	 link	 between	 subjective	 health	 and	
QoL	in	815	patients	with	COPD.	The	mean	score	of	EQ-
5D	index	of	COPD	patients	was	0.93	(SD	0.11)	in	this	
study.	This	was	similar	to	the	result	(0.92)	of	a	previous	
study	19,	which	measured	QoL	in	COPD	patients	based	
on	the	KNHANES	(2007-2012).	Zhou	et	al.	20	reported	
that	health	utility	for	COPD	according	to	EQ-5D	ranged	
from	0.64	to	0.80	in	the	Chinese	population.	They	also	
showed	 that	HRQoL	of	COPD	patients	 in	 four	 studies	
through	 a	 systematic	 review	 was	 lower	 than	 those	
with	 diabetes	 mellitus	 (0.79-0.94)	 and	 hypertension	
(0.78-0.93).	 Females,	 elderly,	 and	 patients	 with	 lower	
education	 and	 household	 income	 amounts	 had	 a	
lower	 EQ-5D	 index	 score	 in	 this	 study.	 These	 results	
correspond	to	those	of	a	study	17,	which	measured	QoL	
using	EQ-5D,	 targeting	 2,356	Korean	COPD	 patients.	
In	regression	analysis,	age	and	education	level	remained	
as	variables	influencing	QoL.	As	age	increased,	the	self-
care	 fulfillment	 rate	was	 lower	and	daily	 living	ability	
decreased.	 These	 results	 indicate	 that	 more	 nursing	
interventions	are	needed	for	older,	less	educated	COPD	
patients.	 In	 terms	 of	 patient	 characteristics,	 COPD	 is	
more	 prevalent	 among	 the	 elderly.	 Education	 level	
among	the	elderly	is	often	low;	therefore,	it	is	necessary	
to	 construct	 contents	 of	 health	 education	 for	 elderly	
COPD	 patients	 to	 make	 them	 easier	 to	 comprehend.	
Repetitive	 education	will	 also	 be	 helpful.	 One-quarter	
(24.5%)	 of	 the	 subjects	 are	 currently	 smoking.	 In	 this	
study,	smoking	was	not	associated	with	QoL.	However,	
smoking	constitutes	a	major	risk	factor	for	COPD	and	is	
also	found	to	be	associated	with	depression.	Therefore,	
health	 care	 providers	 should	 actively	 educate	 COPD	
patients	 to	 quit	 smoking.	Comorbid	 diseases	 appeared	
to	 negatively	 affect	 QoL	 among	 COPD	 patients	 17,19. 
Presence	 of	 a	 comorbid	 disease	 was	 significantly	
associated	with	 impaired	QoL	in	 this	study.	Therefore,	
attention	 should	 be	 paid	 to	 management	 of	 comorbid	
disease.	Activity	limitation	and	poor	QoL	were	strongly	
associated	 in	 this	 study.	 Jones	 21	 showed	 that	 activity	
limitation	 was	 a	 determinant	 of	 impaired	 QoL	 in	
COPD,	 which	 was	 consistent	 with	 the	 consequences	
of	 this	 study.	 In	a	 study	 22	 carried	out	 in	urban	China,	
determinants	of	QoL	among	678	COPD	patients	included	
age	and	disease	severity.	Some	studies	17,19	showed	that	
severity	of	airflow	obstruction	influenced	QoL	in	Korean	

COPD	patients.	However,	in	this	study,	COPD	severity	
evaluated	by	airway	limitation	was	not	associated	with	
worse	QoL.	The	majority	(95.5%)	of	subjects	had	mild	
to	moderate	COPD,	which	accounted	for	the	difference	
in	 results.	The	 results	of	another	 study	 10	 showed	 that,	
like	 the	 results	of	our	 study,	 there	was	no	 relationship	
between	 airway	 limitation	 (FEV1%	 predicted)	 and	
EQ-5D.	 Because	 of	 the	 differences	 in	 results	 between	
studies,	 further	 investigation	 is	 needed	 that	 takes	 into	
account	various	covariates.

With	 respect	 to	 regression	 analysis,	 this	 study	
ascertained	 the	 association	 between	 subjective	 health	
status	 and	 QoL.	 Moreover,	 subjective	 health	 most	
strongly	predicted	QoL.	The	single-item	self-rated	health	
(SRH)	question	was	useful	in	assessing	health	condition	
of	 COPD	 patients	 in	 the	 community.	 Farkas	 et	 al.	 23 
conducted	the	SRH	in	135	stable	COPD	patients.	They	
reported	 that	 20%	 of	 subjects	 showed	 poor/very	 poor	
SRH,	and	poor/very	poor	SRH	in	patients	was	associated	
with	depression	(CES-D	score).	However,	there	are	few	
studies	 on	 the	 connection	 between	 SRH	 and	 QoL	 in	
COPD	patients.	Studies	in	other	chronic	disease,	such	as	
rheumatoid	arthritis	24	have	demonstrated	an	association	
between	 subjective	health	 and	QoL.	Support	 and	heed	
should	 be	 given	 to	COPD	 patients	who	 evaluate	 their	
health	 condition	 as	 not	 good.	Various	 interventions	 to	
improve	health	status	should	be	implemented	to	enhance	
the	QoL	of	patients	suffering	from	COPD.

Lee	 and	 Jee	 9	 reported	 that	 depression	 was	 the	
most	 important	 factor	 related	 to	QoL	 in	male	 patients	
with	COPD.	They	suggested	that	utilization	screens	and	
minimization	 of	 depression	 could	 be	 beneficial	 action	
plan	to	improve	QoL	of	COPD	patients.	Depression	was	
a	predictor	of	QoL	in	the	present	study.	Higher	depression	
of	patients	correlated	 to	 lower	 levels	of	QoL.	There	 is	
another	study	supporting	the	results	of	this	study,	albeit	
with	a	different	QoL	assessment	tool.	According	to	Jang	
et	al.	 25,	depression	had	 influence	on	both	 the	physical	
component	summary	(PCS)	score	and	mental	component	
summary	(MCS)	score	of	Short	Form	36	(SF-36)	Health	
Survey	in	severe	COPD	patients.	This	study	confirmed	
that	the	PHQ-9	was	useful	as	a	screening	implement	to	
identify	the	degree	of	depression	in	patients	with	COPD	
in	the	community.	The	goal	of	this	study	was	to	verify	
the	moderating	effect	of	depression	between	subjective	
health	and	QoL	in	COPD	patients.	The	main	finding	of	
the	present	study	was	that	depression	moderated	a	link	
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between	 the	 degree	 of	 subjective	 health	 and	 QoL	 for	
COPD	 patients.	This	 implies	 that	 patients	with	 higher	
depression	may	experience	lower	QoL	given	their	worse	
perceived	 subjective	health.	Depression	 impairs	health	
and	 increases	 the	 risk	 of	 hospitalization.	 Repeated	
hospitalizations	 result	 in	 lowers	 QoL	 for	 patients.	
Depression	 often	 increases	 as	 symptoms	 worsen	 in	
patients	 suffering	 from	 chronic	 illnesses.	 Therefore,	
it	 is	 recommended	 that	 psychological	 counseling	 be	
performed	 at	 the	 time	 of	 intervention	 for	 symptom	
control	of	COPD	patients.	In	addition,	we	hope	further	
research	will	proceed	to	evaluate	the	moderating	effect	
of	 depression	 on	 the	 relationship	 between	 factors	
influencing	QoL	and	QoL	in	COPD	patients.

CONCLUSION

In	this	study,	we	discovered	that	the	main	determinant	
of	QoL	in	Korean	COPD	patients	was	subjective	health	
status.	 Depression	 contributed	 to	 lower	 QoL	 and	
also	 played	 a	 role	 as	 the	 moderating	 factor	 between	
subjective	 health	 and	 QoL	 in	 COPD	 patients.	 These	
findings	 propose	 that	 heath	 care	 providers	 caring	 for	
COPD	patients	should	make	efforts	to	relieve	depression	
by	providing	intervention	programs	and	improving	QoL.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	was	to	investigate	the	most	effective	pelvic	tilt	exercise	
in	different	posture.

Method/Statistical analysis:	This	study	included	twenty	healthy	adults.	All	subjects	performed	an	different	
pelvic	 tilt	 during	 sitting	 and	 standing	 in	 static	 posture,	 the	 experiment	was	performed	 three	 times	 each,	
respectively.	The	angle	of	the	pelvis	was	measured	using	a	3D	motion	analysis	system,	and	muscle	activation	
was	measured	by	EMG.	For	the	data	analysis,	one	way	repeated	ANOVA	was	used	to	compare	the	muscle	
activity	with	 changes	 in	 pelvic	 tilt	 angle,	 and	 bonferroni	was	 used	 for	 posttest	 for	 differences	 between	
variables.

Findings:	As	a	result,	 in	the	anterior	pelvic	tilt,	 the	activity	of	the	erector	spine	muscle	was	the	highest,	
while	 the	 posterior	 pelvic	 tilt,	 transverse	 abdominis	 muscle	 was	 the	 most	 active,	 when	 comparing	 the	
standing	and	sitting	posture,	both	erector	spinae	muscles	and	both	semitendinosus	muscles	were	dominant	
in	a	static	anterior	pelvic	tilt,	and	posterior	pelvic	tilt	posture,	for	the	posterior	pelvic	tilt	in	sitting	posture,	
both	transverse	abdominis	muscles	were	dominant.

Improvements/Applications:	It	is	recommended	to	perform	a	pelvic	tilt	exercise	in	the	correct	posture	to	
strengthen	muscles.	These	results	may	be	helpful	in	selecting	more	effective	exercise	methods	for	clinical	
treatment.	

Keywords: Pelvic, Pelvic tilting, Electromyography, Couple force, Gravity, Position

INTRODUCTION

In	modern	society,	lumbar	lordotic	angle	is	increasing	
due	to	imbalance	of	sitting	or	sustained	posture	for	a	long	
time	during	work,	and	the	number	of	people	complaining	
back	pain	is	increasing.	Increased	lumbar	lordotic	angle	
was	 found	 to	be	one	of	 the	major	 causes	of	 back	pain,	
and	 generally	 a	 pelvis	 tilt	 exercise	 is	 used	 for	 lumbar	
alignment	of	patients	with	chronic	back	pain1.	To	reduce	
back	pain,	it	is	important	to	avoid	postures	that	increase	
the	 lumbar	 lordotic	 angle.	 Anterior	 pelvic	 inclination	
posture	 increases	 the	 lumbar	 lordotic	 angle	 while	
posterior	pelvic	inclination	posture	decreases	the	lumbar	
lordotic	 angle.	 Therefore,	 posterior	 pelvic	 inclination	

posture	is	used	as	a	rehabilitation	method	to	improve	the	
lumbar	alignment	because	it	reduces	the	lumbar	lordotic	
angle	that	causes	back	pain2,3,4.	The	lumbar	lordotic	angle	
also	brings	changes	 to	nearby	 local	muscles.	According	
to	 studies	 by	 Andrew	 et	 al.	 (2009),	 when	 the	 lumbar	
lordotic	angle	changes,	muscle	activity	changes	when	the	
lumbar	lordotic	angle	changes	in	the	iliocostalis	muscle,	
longissimus	 muscle,	 and	 iliocostalis	 thoracis	 muscle	
transverse	abdominis	muscle5.	The	previous	reported	an	
increase	in	lumbar	lordotic	angle	when	anterior	pelvic	tilt	
occurred	 and	 a	 decrease	 in	 lumbar	 lordotic	 angle	when	
posterior	pelvic	 tilt	 occurred3.	Walker	 et	 al.	 (1987)	 also	
examined	 the	 relationship	 between	 lumbar	 lordosis	 and	
abdominal	 muscles	 and	 pelvic	 inclination,	 and	 it	 was	
reported	 that	 the	 back	 tilt	 of	 the	 pelvis	 is	made	 by	 the	
abdominal	muscles	and	the	back	tilt	of	the	pelvis	reduces	
the	lumbar	lordosis[6].	Therefore,	it	is	said	that	correcting	
the	body	by	exercising	in	the	correct	posture	is	important	
for	rehabilitation,	because	it	is	most	effective	in	improving	
muscle	 strength	 of	 the	 abdominal	 muscles6.	 Previous	
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studies	 compared	 the	 muscle	 activity	 of	 the	 surface	
muscle	and	the	deep	muscle	in	the	standing	posture	during	
pelvis	 tilt,	and	in	the	anterior	pelvic	inclination	posture,	
the	 erector	 spinae	muscles	were	 the	most	 active,	while	
in	 the	 posterior	 pelvic	 inclination	 posture,	 transverse	
abdominis	muscle	was	the	most	active.	In	addition,	since	
the	 pelvis	 tilt	 affects	 the	 lumbar	 lordotic	 angle	 and	 the	
nearby	 surface	muscles	 and	 deep	muscles	 according	 to	
the	posture,	it	is	possible	to	know	which	muscles	are	most	
activated	 when	 the	 pelvis	 tilt	 is	 performed.	 Therefore,	
correcting	the	body	and	balancing	strength	by	exercising	
to	 change	 the	 lordotic	 angle	 is	 especially	 important	 for	
rehabilitation7.	In	many	previous	studies,	muscle	activity	
during	 pelvis	 tilt	was	 compared.	Drysdale	 et	 al.	 (2004)	
investigated	the	activity	of	abdominal	muscles	in	relation	
to	 pelvis	 tilt8.	 Floyd	 et	 al.	 (2000)	 reported	 a	 change	 in	
muscle	activity	of	the	erector	spinae	muscles	when	tilted	
in	 front	of	 the	pelvis,	 suggesting	 that	 the	erector	spinae	
muscles	were	activated	when	tilted	in	front	of	the	pelvis9. 
Anderson	et	al.	(1995)	reported	that	the	iliopsoas	muscle	
increased	 muscle	 activity	 in	 anterior	 pelvic	 tilt	 using	
wire	electrodes10.	Hodges	et	al.	 (1999)	reported	 that	 the	
abdominal	 muscle	 activity	 and	 response	 rate	 change	
with	the	exercise	posture	of	the	limbs11.	Workman	et	al.	
(2008)	 investigated	 the	 relationship	 between	 abdominal	
muscles	and	flexor	muscles	according	to	pelvic	position,	
and	as	a	 result,	 in	 the	 tilt	posture	 in	 front	of	 the	pelvis,	
the	 muscle	 activity	 of	 the	 bending	 of	 the	 hip	 flexion	
was	 increased	and	 the	muscle	activity	of	 the	abdominal	
muscle	was	 increased	 in	 the	 tilt	 posture	 of	 the	 pelvis12. 
Previous	 studies	 have	 examined	 the	 deep	 muscle	 and	
surface	muscle	activity	in	pelvis	tilt.	However,	there	is	a	
lack	of	studies	comparing	the	changes	in	muscle	activity	
of	the	deep	and	surface	muscles	with	changes	in	posture	
during	pelvis	tilt.	Therefore	the	purpose	of	this	study	was	
to	 compare	 the	 changes	 in	 muscle	 activity	 of	 standing	
posture	and	sitting	posture	during	pelvis	tilt	to	show	that	
muscle	 activity	 in	 deep	 muscles	 and	 surface	 muscles	
change	with	 the	change	of	posture,	 to	present	 the	basic	
data	to	find	the	most	effective	posture	in	exercise	therapy	
in	the	future.

Table 1: General characteristics of the subject in the 
study (n = 20)

Division Subject
Age 21.77	±	2.10

Height	(cm) 173.11	±	3.62
Weight	(kg) 72.33	±	10.59

Gender men,	n	=	10
women,	n	=	10

aAverage	±	Standard	deviation

SUBJECT AND METHOD

Subject:	This	study	was	performed	on	20	healthy	male	
and	female	students	(10	males	and	10	females)	attending	
Chungnam	 S	 University.	 For	 recruitment	 of	 subjects,	
after	 being	 explained	 the	 purpose	 and	 method	 of	 the	
study,	those	who	voluntarily	wrote	consent	were	chosen	
for	 the	 study.	The	criteria	 for	 selection	of	 the	 subjects	
were	 healthy	 men	 and	 women	 aged	 20-30	 years	 who	
had	no	experience	of	back	pain	and	back	 surgery,	 and	
exclusion	criteria	were	⒈	have	spinal-related	disease	or	
experienced	disease	⒉	spinal-related	surgical	experience	
⒊	neurological	disease	⒋	those	with	difficulty	in	daily	
life	 due	 to	 back	 pain	⒌	 those	 with	 difficulties	 with	
pelvis	 tilt.	 The	 physical	 characteristics	 of	 the	 subjects	
are	shown	in	Table	1.

Procedures:	 This	 study	 was	 conducted	 as	 a	 single	
group	study	with	no	control	group.	In	order	to	prevent	
compensatory	action	and	to	measure	the	angle	of	tilt	of	
the	pelvis	accurately,	the	subjects	were	instructed	on	the	
front	posture	and	back	posture	of	the	pelvis	in	standing	
posture	and	sitting	posture.	Prior	to	the	experiment,	the	
subjects	 were	 measured	 for	 height	 and	 weight	 using	
an	 automatic	 BMI	 measuring	 stadiometer	 (BSM	 370,	
Korea,	2011)	for	modeling	using	the	Visual	3D	program,	
and	 for	 3D	 motion	 analyzer	 marker	 recognition,	
body	 and	 pelvic	 thighs	were	 exposed	 using	 short	 tops	
and	 shorts.	 In	 order	 to	 reduce	 the	 skin	 resistance	 at	
the	 electromyographic	 measurement	 site,	 shavings	
were	 performed	 on	 the	 measurement	 site,	 dead	 skin	
was	 removed	 with	 sandpaper,	 and	 then	 cleaned	 with	
alcohol	cotton.	EMG	pads	were	attached	to	both	erector	
spinae	 muscles,	 transverse	 abdominis	 muscles,	 and	
semitendinosus	muscles	 to	measure	muscle	 activity	 in	
the	subjects’	pelvis	tilt,	and	16	motion	analyzer	markers	
were	 attached	 to	 the	pelvis	 and	 thigh	 femur	bones	 for	
pelvis	tilt	angle	measurement.

Different positions:	In	a	standing	posture,	the	distance	
between	the	legs	was	extended	to	the	subject’s	shoulder	
width,	and	after	measuring	the	value	in	a	static	posture	
with	both	arms	crossing	the	chest,	 it	was	proceeded	in	
the	 order	 of	 anterior,	 and	 then	 posterior	 pelvic	 tilt.	 In	
the	sitting	posture,	as	described	above,	the	subject	was	
seated	 and	 the	 distance	 of	 the	 leg	 was	 spread	 to	 the	
subject’s	 shoulder	 width,	 and	 both	 arms	were	 crossed	
to	the	chest	before	proceeding	in	the	same	order	as	the	
standing	 posture.	 The	 pelvis	 tilt	 was	 performed	 for	 5	
seconds	and	the	pelvis	tilt	was	maximized	in	the	last	5	
seconds	in	Figure	4.
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Measurement:	 This	 study	 used	 a	 three-dimensional	
motion	 analyzer	 (Qualisys	 system-Qualisys	 Medical	
AB	 41113,	 Gothenburg,	 Sweden)	 to	 investigate	 the	
dynamic	changes	of	the	pelvis	tilt	angle,	and	a	total	of	
6	 motion	 capture	 cameras	 (Qualisys	 Oqus	 300)	 were	
used	 to	 measure	 the	 motion	 of	 the	 markers	 in	 Figure	
2.	 Spherical	 passive	 markers	 reflecting	 infrared	 light	
were	used	 in	Figure	3.	Marker	attachment	points	were	
16	markers,	including	both	sides	of	anterior	upper	illiac	
spine,	posterior	upper	illiac	spine,	condylar	on	the	lateral	
femoral	bones,	condylar	on	the	inner	femoral	bones,	and	
four	each	on	both	sides	of	the	thigh	in	Figure	5	[13].
	 OQUS100	 (Zero	 WIRE,	 Italy,	 2009)	 was	 also	 used	 to	
examine	muscle	 activity	 of	 transverse	 abdominis	muscle	
(upper	 anterior	 iliac	 spine	 interior	2	 cm),	 semitendinosus	
muscle	(intermediate	between	ischial	tuberosity	and	intra-
articular	bony	atrophy),	and	erector	spinae	muscles	(3	cm	
lateral	side	of	 lumbar	vertebrae	3)	according	 to	 the	slope	
of	the	pelvis	in	Figure3.	Electromyographic	analog	signals	
collected	from	a	total	of	six-gun	channels	were	sent	to	the	
MP150	system	and	converted	to	digital	signals,	then	signal	
analysis	and	data	processing	were	performed	using	sEMG	
software	 myoresearch	 1.06.44	 software.	 For	 the	 EMG	
measurement,	 the	 sampling	 rate	was	 set	 to	2000	Hz,	 and	
the	band	pass	filter	was	set	to	20	to	500	Hz.

Figure 1: Flow chart

Data analysis:	 The	 data	 were	 analyzed	 using	 IBM	
SPSS/PC	ver.22.0	for	window	program.	The	normality	
test	was	conducted	with	Shapiro-Wilk,	and	the	normality	
test	 was	 satisfied.	 The	 general	 characteristics	 of	 the	
subjects	were	analyzed	using	distribution	and	frequency	
analysis,	one	way	repeated	ANOVA	was	used	to	compare	
muscle	 activation	 of	 the	 transverse	 abdominis	muscle,	
semitendinosus	 muscle,	 and	 erector	 spinae	 muscles	

according	to	the	pelvic	inclination	angle	of	the	posture,	
Bonferroni	 test	 was	 used	 for	 the	 posthoc	 analysis	 for	
the	 differences	 between	 variables,	 and	 all	 statistical	
significance	levels	were	set	at	p	<0.05.

Figure 2: Motion capture and EMG

Figure 3: 3D marker
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Figure 4: Different posture

RESULTS AND DISCUSSION

The	right	transverse	abdominis	muscle	showed	the	
highest	muscle	activity	in	posterior	pelvic	tilt	in	sitting	
posture	with	13.87±3.89	in	Table3.	The	right	transverse	
abdominis	 muscle	 showed	 statistically	 significant	
difference	in	each	posture	(p<0.05),	however	there	was	
no	significant	difference	between	standing	static	posture	
and	sitting	static	posture(p>0.05)in	Figure	5.	The	right	
semitendinosus	 muscle	 showed	 the	 highest	 muscle	
activity	at	standing	posture	with	6.38	±	3.10	at	posterior	
pelvic	tilt	in	Table	3.	There	was	no	statistically	significant	
difference	 between	 standing	 static	 posture	 and	 sitting	
static	posture,	standing	static	posture	and	sitting	anterior	
pelvic	 tilt	 posture,	 sitting	 static	 posture	 and	 sitting	
anterior	pelvic	tilt	posture(p>0.05),	and	all	other	postures	
showed	significant	differences	(p<0.05)	in	Figure	5.	The	
right	erector	spinae	muscles	showed	the	highest	muscle	
activity	in	the	anterior	pelvic	tilt	in	standing	posture	with	
14.12	 ±	 7.01	 in	 Table3.	 In	 addition,	 the	 right	 erector	
spinae	muscles	did	not	show	any	significant	difference	in	
standing	static	posture	and	sitting	static	posture,	standing	
static	 posture	 and	 sitting	 posterior	 pelvic	 tilt	 posture,	
sitting	 static	 posture	 and	 sitting	 posterior	 pelvic	 tilt	
posture(p>0.05),	 and	 all	 other	 postures	 showed	
significant	 differences(p<0.05).	 The	 left	 transverse	
abdominis	muscle	showed	the	highest	muscle	activity	in	
posterior	pelvic	tilt	in	sitting	posture	with	14.06	±	4.07in	
Table3,	 and	 each	 posture	 showed	 significant	
difference(p<0.05)in	Figure	5.	The	 left	 semitendinosus	
muscle	showed	 the	highest	muscle	activity	at	 standing	
posture	with	6.01	±	3.03	at	posterior	pelvic	tilt	in	Table3.	
There	 were	 no	 statistically	 significant	 differences	
between	standing	static	posture	and	sitting	static	posture,	
standing	 static	 posture	 and	 anterior	 pelvic	 tilt	 posture,	
sitting	 anterior	 pelvic	 tilt	 posture	 and	 sitting	 posterior	

pelvic	 tilt	 posture,	 sitting	 static	 posture	 and	 sitting	
anterior	pelvic	tilt	posture	(p>0.05)	and	all	other	postures	
showed	significant	differences(p<0.05)in	Figure	5.	The	
left	 erector	 spinae	muscles	 showed	 the	highest	muscle	
activity	at	standing	posture	with	14.40	±	6.80	in	anterior	
pelvic	 tilt.	 There	 were	 no	 statistically	 significant	
differences	 in	 standing	 static	 posture	 and	 standing	
posterior	pelvic	tilt	posture,	standing	static	posture	and	
sitting	static	posture,	standing	static	posture	and	sitting	
posterior	 pelvic	 tilt	 posture,	 sitting	 static	 posture	 and	
sitting	 posterior	 pelvic	 tilt	 posture	 (p>0.05),	 and	 the	
other	postures	showed	significant	differences(p<0.05)in	
Figure	 5.	 The	 average	 range	 of	 anterior	 pelvic	 tilt	 in	
standing	posture	was	11.87	±	7.14,	and	the	average	range	
of	posterior	pelvic	tilt	was	5.37±	3.35.	The	average	range	
of	anterior	pelvic	tilt	in	sitting	postures	was	8.09	±	4.71,	
and	the	average	range	of	posterior	pelvic	tilt	was	7.74	±	
5.99in	Table3.	The	purpose	of	this	study	was	to	evaluate	
the	muscle	activity	of	pelvis	tilt	angle	and	slope	during	
pelvis	 tilt	 in	 various	 postures	 to	 investigate	 muscle	
activity	 that	 change	 by	 posture.	 Measurements	 were	
done	in	static	posture	in	standing	posture,	anterior	pelvic	
tilt	posture,	posterior	pelvic	tilt	posture,	static	posture	in	
sitting	posture,	anterior	pelvic	tilt	posture,	and	posterior	
pelvic	tilt	posture.	Also	the	muscle	activity	of	both	sides	
of	transverse	abdominis	muscle,	semitendinosus	muscle,	
and	erector	spinae	muscles	was	measured,	and	changes	
according	to	pelvis	tilt	were	explained	by	comparing	the	
muscle	 activity	by	posture.	As	 a	 result,	 in	 the	 anterior	
pelvic	 tilt	 in	 standing	 posture,	 the	 left	 erector	 spinae	
muscles	showed	the	highest	muscle	activity,	and	second,	
the	 right	 erector	 spinae	 muscles	 showed	 a	 significant	
increase	in	muscle	activity.	There	was	also	a	significant	
difference	 in	 comparing	 in	 standing	 static	 posture	 and	
standing	posterior	pelvic	tilt	posture.	At	posterior	pelvic	
tilt	in	the	standing	posture,	the	left	transverse	abdominis	
muscle	showed	the	highest	muscle	activity,	and	second,	
the	 right	 transverse	 abdominis	 muscle	 showed	 a	
significant	 increase.	 There	 was	 also	 a	 significant	
difference	in	the	muscle	activity	of	transverse	abdominis	
muscle	 in	standing	static	posture	and	standing	anterior	
pelvic	 tilt	 posture.	 As	 above,	 there	 was	 a	 significant	
increase	in	erector	spinae	muscles	in	anterior	pelvic	tilt	
and	transverse	abdominis	muscle	in	posterior	pelvic	tilt.	
The	reason	for	this	is	that	the	erector	spinae	muscles	are	
activated	 at	 anterior	 pelvic	 tilt	 as	 it	 is	 attached	 to	 the	
back	of	the	pelvis	and	the	transverse	abdominis	muscle	
is	activated	at	posterior	pelvic	tilt	as	it	is	attached	to	the	
anterior	surface	of	the	pelvis14,15,16.	Takaki	et	al.	(2016)	
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used	 EMG	 wire	 electrodes	 in	 standing	 posture	 to	
compare	 muscle	 activity	 in	 local	 muscles	 such	 as	
transverse	 abdominis	 muscle	 and	 multifidus	 muscle	
during	pelvis	tilt,	and	as	a	result,	in	anterior	pelvic	tilt,	
the	 erector	 spinae	 muscles	 and	 multifidus	 muscles	
showed	 the	 highest	 muscle	 activity	 and	 in	 posterior	
pelvic	tilt,	the	transverse	abdominis	muscle	showed	the	
highest	muscle	activity7.	These	results	indicate	that	local	
muscles	 such	 as	 transverse	 abdominis	 muscle	 and	
multifidus	muscle	are	involved	in	anterior	pelvic	tilt	and	
posterior	pelvic	tilt7.	Urquhart	et	al.	(2005)	compared	the	
muscle	activity	of	the	transverse	abdominus	muscle,	the	
internal	 oblique	 abdominal	 muscle,	 and	 the	 rectus	
abdominis	 muscle	 of	 the	 abdominal	 muscle	 using	 the	
EMG	 wire	 electrode	 while	 changing	 the	 posture	 in	
supine	 posture	 and	 posterior	 pelvic	 tilt	 posture17.	As	 a	
result,	 it	 was	 reported	 that	 in	 posterior	 pelvic	 tilt,	
transverse	 abdominis	 muscle	 showed	 significantly	
higher	increase	than	external	oblique	abdominal	muscle,	
internal	oblique	abdominal	muscle,	and	rectus	abdominis	
muscle17.	The	results	of	previous	studies	are	similar	 to	
those	 of	 the	 present	 study,	 suggesting	 that	 the	 erector	
spinae	 muscles	 are	 activated	 at	 anterior	 pelvic	 tilt	 in	
standing	postures	and	transverse	abdominis	muscles	are	
activated	at	posterior	pelvic	tilt.	The	sitting	posture	also	
showed	 a	 similar	 pattern	 to	 the	 standing	 posture,	 and	
anterior	pelvic	tilt	in	sitting	posture	showed	the	highest	
muscle	 activity	 in	 the	 left	 erector	 spinae	muscles	 and	
there	was	significant	increase	in	the	right	erector	spinae	
muscles.	 There	 was	 also	 significant	 difference	 when	
compared	with	sitting	static	posture	and	sitting	posterior	
pelvic	 tilt	 posture.	 In	 posterior	 pelvic	 tilt,	 the	 muscle	
activity	 increased	 in	 the	 order	 of	 the	 left	 transverse	
abdominis	 muscle	 and	 the	 right	 transverse	 abdominis	
muscle	 and	 there	 was	 a	 significant	 difference	 when	
compared	 to	 sitting	 static	 posture	 and	 sitting	 anterior	
pelvic	tilt	posture.	As	above,	sitting	posture	showed	the	
same	 result	 as	 standing	posture.	The	 reason	 for	 this	 is	
that	 although	 there	 is	 a	 difference	 in	 the	 slope	 of	 the	
pelvis	 between	 the	 sitting	 posture	 and	 the	 standing	
posture,	 it	 seems	 that	 the	 above	 results	 are	 obtained	
because	the	position	of	the	active	muscle	is	not	changed	
during	anterior	pelvic	tilt	or	posterior	pelvic	tilt18,19,20.	In	
standing	 posture	 and	 sitting	 posture,	 standing	 static	
posture	 and	 sitting	 static	 posture	 were	 significantly	
different	 only	 in	 the	 left	 erector	 spinae	muscles	 and	 it	
was	more	dominant	in	standing	static	posture.	However,	
there	were	no	significant	differences	in	both	transverse	
abdominis	 muscles,	 both	 semitendinosus	 muscles	 and	

right	erector	spinae	muscles.	When	comparing	standing	
anterior	pelvic	tilt	posture	with	sitting	anterior	pelvic	tilt	
posture,	there	was	a	significant	difference	in	all	muscle	
groups,	 the	 left	 erector	 spinae	 muscles	 showed	 the	
highest	muscle	activity,	and	all	muscle	groups	including	
both	 transverse	 abdominis	muscle	 and	 semitendinosus	
muscle	 were	 dominant	 in	 standing	 anterior	 pelvic	 tilt	
posture.	When	comparing	the	standing	posterior	pelvic	
tilt	 posture	with	 sitting	 posterior	 pelvic	 tilt	 posture,	 it	
was	 significant	 in	 all	 muscle	 groups,	 and	 in	 sitting	
posterior	pelvic	tilt	posture,	the	left	transverse	abdominis	
muscle	showed	the	highest	muscle	activity.	Both	erector	
spinae	muscles	and	both	semitendinosus	muscles	were	
dominant	in	the	standing	posterior	pelvic	tilt	posture	and	
the	right	transverse	abdominis	muscle	was	dominant	in	
the	 sitting	 posterior	 pelvic	 tilt	 posture.	 As	 a	 result,	
muscle	activity	in	the	standing	posture	is	higher	than	that	
in	 the	sitting	posture.	However,	 in	 the	posterior	pelvic	
tilt	posture,	it	showed	higher	muscle	activity	of	transverse	
abdominis	muscle	in	sitting	posterior	pelvic	tilt	posture	
than	 standing	 posterior	 pelvic	 tilt	 posture.	 Looking	 at	
previous	 studies,	 Munoz	 et	 al.	 (2011)	 described	 the	
relationship	between	center	of	gravity,	gravity,	and	trunk	
muscles	 when	 the	 center	 of	 gravity	 changes	 and	 the	
muscle	 activity	 of	 the	 body	 changes	 as	 the	 center	 of	
gravity	 changes	 by	 changing	 torso	 slope	 in	 the	 sitting	
posture21.	As	a	result,	it	was	reported	that	muscle	activity	
of	 the	 trunk	 muscles	 increased	 as	 the	 body	 slope	
increased21.	In	addition,	according	to	Takaki	et	al.	(2016),	
anterior	 pelvic	 tilt	 is	 relatively	 easier	 than	 posterior	
pelvic	tilt	due	to	posterior	pelvic	tilt	and	posterior	pelvic	
tilt,	 but	 there	 are	 individual	 differences	 as	 posterior	
pelvic	tilt	reacts	to	gravity7.	In	other	words,	because	the	
posture	changes	in	this	study,	the	muscle	activity	changes	
according	 to	 the	 change.	 Also,	 because	 the	 posterior	
pelvic	tilt	is	a	movement	that	reacts	to	gravity,	although	
there	is	a	difference	in	individual	muscle	strength,	it	is	
thought	that	the	effect	of	gravity	changes	as	the	posture	
changes,	which	 is	 closely	 related	 to	 the	 results	 of	 this	
study.	 Olson	 et	 al.	 (2005)	 investigated	 the	 effects	 of	
gravity	 on	 flexion	 relaxation	 on	 standing	 posture	 and	
supine	posture	on	muscle	strength22.	EMG	was	attached	
to	 the	erector	spinae	muscles,	abdominal	muscles,	and	
hamstring	muscles,	 and	 flexion	was	 performed	 on	 the	
standing	posture	and	the	supine	posture,	and	the	muscle	
activity	of	each	muscle	was	measured	and	compared22. 
The	 results	 showed	 that	 the	 standing	 posture	 showed	
significant	muscle	activity	in	the	back	muscles	such	as	
the	erector	spinae	muscles	and	the	hamstring	muscle	and	
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significant	muscle	activity	in	the	abdominal	muscles	in	
the	 supine	 posture.	 In	 other	 words,	 when	 the	 posture	
changes,	 the	 direction	 of	 gravity	 acting	 on	 the	 body	
changes,	and	thus	the	muscle	activity	of	each	muscle	is	
different22.	Based	on	 the	results	of	previous	studies,	 In	
this	 study,	 erector	 spinae	muscles	 and	 semitendinosus	
muscle	 were	 more	 active	 in	 standing	 posture	 than	 in	
sitting	 posutre,	 and	 this	 is	 thought	 to	 be	 because	 each	
posture	of	the	standing	posture	would	have	activated	the	
back	muscles	erector	spinae	muscles	and	semitendinosus	
muscles	to	counteract	gravity,	and	because	the	force	was	
relatively	 weaker	 in	 sitting	 posture	 than	 in	 standing	
posture.	Urquhart	et	al.	(2005)	reported	that	the	middle	
and	 lower	 transverse	 abdominis	 muscles	 progressed	
horizontally	 or	 downwardly	 inside	 the	 lumbodorsal	
fascia,	 inguinal	 ligament,	 iliac	 crest	 ring,	 and	 pubic	
bone17.	It	was	reported	that	the	attachment	point	of	the	
transverse	 abdominis	 muscle	 is	 consistent	 with	 the	
orientation	of	 the	posterior	pelvic	tilt	and	the	posterior	
pelvic	 tilt	 is	 caused	 by	 the	 activity	 of	 the	 transverse	
abdominis	muscle23.	 In	 addition,	Mansour	 et	 al	 (2011)	
reported	that	when	the	pelvis	tilt	occurs,	motion	occurs	
due	to	 the	action	of	force-couple,	anterior	pelvic	 tilt	 is	
caused	by	the	trunk	muscles	and	the	hip	flexor	muscles,	
and	posterior	pelvic	tilt	is	caused	by	abdominal	muscles	
and	 hip	 joint	 extensor	 muscle24.	 In	 the	 present	 study,	
transverse	abdominis	muscle	and	semitendinosus	muscle	
showed	high	muscle	activity	when	posterior	pelvic	 tilt	
was	 performed,	 and	 it	 is	 consistent	 with	 the	 previous	
study	 where	 the	 transverse	 abdominis	 muscle	 was	
activated	 when	 the	 posterior	 pelvic	 tilt	 occurred	 and	
activated	 with	 the	 hip	 joint	 muscle	 by	 force-couple	
action.	 Also,	 posterior	 pelvic	 tilt	 in	 sitting	 posture	
showed	higher	muscle	activity	in	transverse	abdominis	
muscle	than	posterior	pelvic	tilt	in	standing	posture,	and	
this	is	thought	to	be	due	to	the	fact	that	in	posterior	pelvic	
tilt	in	sitting	posture,	the	semitendinosus	muscle	is	less	
active	 than	 the	 standing	 posture,	 and	 the	 transverse	
abdominis	muscle	is	activated	on	posterior	pelvic	tilt	due	
to	 force-couple	 action.	 This	 study	 has	 a	 number	 of	
limitations.	First,	 it	 is	difficult	 to	generalize	at	all	ages	
because	it	only	consisted	of	adults	in	their	20s.	It	is	also	
difficult	 to	 generalize	 as	 a	 result	 of	 adults	 of	 this	 age	
group	because	of	the	small	number	of	subjects.	Second,	
since	the	transverse	abdominis	muscle	is	the	core	muscle	
in	the	abdomen,	it	is	necessary	to	measure	the	result	with	
the	wire	electrode	EMG	for	the	accurate	experiment,	but	
accurate	measurement	may	not	have	been	made	with	the	
surface	 electrode	 EMG.	 Therefore,	 it	 is	 difficult	 to	

generalize	 the	 results	 of	 this	 study.	 Thirdly,	 supine	
posture	had	to	be	excluded	from	3D	motion	analyzer	due	
to	its	characteristics.	The	supine	posture	cannot	be	used	
because	 the	marker	cannot	be	positioned	 in	 the	supine	
posture	 when	 the	 marker	 of	 the	 motion	 analyzer	 is	
attached	 to	 the	pelvis.	 It	 is	 thought	 that	 adding	 supine	
posture	 to	 the	experiment	would	provide	more	diverse	
results	 of	 deep	 and	 surface	 muscles	 in	 pelvis	 tilt	
according	 to	 posture.	 Therefore,	 continuous	 study	 of	
deep	 muscles	 and	 surface	 muscles	 in	 pelvis	 tilt	
supplementing	this	is	needed.
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Figure 5: Activity graph of each muscle by posture
A : right transverse abdominis, B : left transverse 

abdominis, C : right semitendinosus
D : left semitendinosus, E : right erector spine ,F : 

left erector spine
ST_S : standing static, ST_A : standing anterior 

tiliting, ST_P : standing posterior tilting
SI_S : sitting static, SI_A : sitting anterior tilting, 

SI_P : sitting posterior tiliting

CONCLUSION

As	 a	 result	 of	 the	 study,	 when	 performing	 pelvis	
tilt	 in	 standing	 posture	 and	 sitting	 posture,	 erector	
spinae	 muscle	 was	 most	 active	 at	 anterior	 pelvic	 tilt,	
and	 transverse	 abdominis	 muscle	 was	 most	 active	 at	
posterior	 pelvic	 tilt.	Also,	 when	 standing	 posture	 and	
sitting	 posture	 were	 compared,	 significant	 difference	
was	 found	 in	 each	posture	 and	 in	 standing	posture,	 in	
pelvis	tilt,	sitting	posture	showed	higher	muscle	activity	
than	pelvis	tilt.	However,	at	posterior	pelvic	tilt	in	sitting	
posture,	 standing	 posture	 was	 more	 dominant	 than	
posterior	tilt	in	transverse	abdominis	muscle.	Therefore,	
when	 the	 posture	 changes,	 the	 muscle	 activity	 varies,	
and	it	is	determined	that	if	posture	is	selectively	applied,	
such	as	using	anterior	pelvic	tilt	 in	standing	posture	to	
strengthen	the	erector	spinae	muscles	during	pelvis	 tilt	
exercise	and	using	posterior	pelvic	tilt	in	sitting	posture	
to	 strengthen	 transverse	 abdominis	 muscle,	 it	 will	 be	
possible	to	obtain	better	treatment	results.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	propose	the	effective	posture	of	bridge	exercise	by	
comparing	and	analyzing	the	muscle	activity	of	the	internal	oblique	abdominal,	external	oblique	abdominal,	
rectus	abdominal	and	transverses	abdominals,	when	performing	bridge	exercise	with	visual	blocking	and	
varying	the	stance.

Method/Statistical analysis:	Muscle	activity	was	measured	by	EMG.	the	study	conducted	a	study	of	30	
people	who	do	not	have	neurological	disorder	such	as	fracture,	damage	to	the	muscle	and	ligament,	etc.	for	
past	6	months	For	the	experimental	group,	the	stance	was	set	to	100%,	50%	and	150%	of	the	shoulder	width,	
the	muscle	activation	was	measured	total	6	exercises	by	dividing	into	visual	blocking	and	the	stance	and	all	
the	measured	values	were	analyzed	using	ANOVA	repeated	measurement.

Findings:	In	the	results	of	this	study,	all	the	internal	oblique	abdominal,	external	oblique	abdominal,	rectus	
abdominal	and	 transverses	abdominals	 showed	higher	muscle	activation	during	 the	bridge	exercise	with	
visual	blocking	and	representing	significant	difference.	When	the	bridge	exercise	was	performed	with	the	
stance	of	50%	shoulder	width,	the	muscle	activation	was	the	highest	and	the	difference	by	muscle	according	
to	the	breadth	of	foot	was	varied.

Improvements/Applications:	In	conclusion,	it	is	deemed	that	the	bridge	exercise	with	visual	blocking	and	
narrow	foot	width	will	be	the	more	effective	posture	to	improve	the	muscle	activation	and	to	stabilize	the	body.

Keywords: Base of support, Bridging exercise, Muscle activity, Visual blocking, core muscle, abdominal muslce

INTRODUCTION

Low	 back	 pain	 is	 the	 common	 disease	 that	 80%	
of	 modern	 populations	 are	 suffering	 by	 the	 social	
changes	 and	 leading	 to	 dysfunction	 and	 affects	 the	
quality	of	 life1,2.	The	most	 important	 in	 the	prevention	
and	 treatment	 of	 low	 back	 pain	 is	 the	 stability	 of	 the	
vertebra,	which	 is	 achieved	with	 simultaneous	muscle	
activity.	 For	 low	 back	 pain,	 the	 lumbar	 stabilization	
exercise	 is	performed	a	 lot3.	The	 transverse	abdominis	
is	the	muscle	that	contributes	to	the	lumbar	stabilization	
a	lot	with	the	posture	of	maintaining	the	balance	of	the	
body	and	contributes	to	the	stability	by	contracting	first	

during	the	activity.	The	balance,	which	is	the	ability	to	
adapt	within	base	of	support,	is	the	process	to	maintain	
continuously	 the	 posture	 stability	 by	 maintaining	 the	
center	of	gravity.	The	balance	is	related	to	the	ability	to	
adjust	the	body	posture	within	the	space4.	To	adjust	the	
balance,	 the	 interaction	among	 the	vestibular	 function,	
sight,	proprioceptive	sensibility,	musculoskeletal	system	
and	cognitive	ability	is	required,	among	which	the	sight	
has	the	greatest	impact	on	the	balance5,6,7.	As	the	sensory	
information	 of	 forecasting	 the	 posture,	 this	 visual	
information	can	perceive	not	only	the	distance	with	the	
hazardous	factor	from	the	surroundings	and	the	motion	of	
articular	surface	occurred	in	the	body	but	also	is	the	basic	
element	in	the	daily	life,	it	is	the	matter	to	be	considered	
first	when	treating	the	patient	with	Low	back	pain.	When	
treated,	the	visual	blocking	is	used	a	lot,	the	dependency	
on	the	vestibular	sense	and	the	propioceptive	sensibility,	
for	which	 it	 brings	 the	 improvement	 of	 the	 vestibular	
sense	 and	 the	 proprioceptive	 sensibility.	 The	 muscles	
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involved	in	the	stabilization	of	the	body	keep	the	balance	
when	 the	 body	 is	 moving	 and	 stabilize	 the	 lumbar8,9. 
In	 the	 lumbar	 stabilization,	 the	 rectus	 abdominis	 and	
transverse	abdominis	have	great	influence	and	activating	
the	transverse	abdominis	muscle	relieves	the	pain	in	the	
patients	 with	 low	 back	 pain3.	 Moon	 reported	 that	 the	
lumbar	 stabilization	 exercise	 including	 the	 contraction	
of	the	transverse	abdominis	muscle	and	internal	oblique	
abdominis	increases	the	stability	of	vertebra	and	is	more	
effective	than	other	therapeutic	methods	like	abdominal	
exercise,	which	decrease	the	pain	and	dysfunction	in	the	
aspect	of	 controling	and	 improving	 the	neuromuscle10. 
The	stabilization	exercise	not	only	provides	the	exercise	
efficiency	and	is	useful	to	maintain	the	balanced	posture	
and	 to	 improve	 the	muscle	 strength	 by	 increasing	 the	
stability	of	the	vertebra	and	the	pelvis	when	performing	
the	 functional	 posture	 and	 the	 exercise11.	 In	 addition,	
Lehman	 emphasized	 the	 needs	 of	 bridge	 exercise	 and	
explained	 the	 stabilization	 exercise	 is	 important	 in	 the	
rehabilitation	exercise,	which	requires	the	body	muscle	
activation	 with	 low	 intensity.	 Jeon	 claimed	 that	 the	
bridge	 exercise	 is	 performed	 to	 absorb	 the	 external	
forces	applied	to	the	lumbar	and	to	prevent	the	repeated	
damage	to	the	surround	muscles	during	the	movement	of	
four	extremities12.	The	bridge	exercise	is	the	form	in	the	
supine	 position	with	 knees	 drawn	up,	 is	 the	 important	
motion	to	perform	the	kneeling	position	with	the	weight	
loading	on	the	feet,	and	is	useful	to	promote	the	pelvic	
exercise	 developing	 the	 adjustment	 of	 sit	 to	 stand.	 In	
addition,	 according	 to	 O’	 Sullivan,	 it	 reinforces	 the	
bottom	of	vertebra	and	the	extensor	of	hip	joint	to	prepare	
the	stance	phase	of	walking3,	and	as	a	body	stabilization	
exercise	 having	 influence	 both	 on	 the	 upper	 extremity	
and	 the	 lower	 extremity,	 particularly,	 effective	 for	 the	
activation	 of	 abdominal	 muscle,	 recently,	 it	 plays	 the	
important	role	to	adjust	the	spinal	segment	and	to	provide	
the	stability	focusing	on	the	treatment	for	the	instability	
of	spinal	segment	and	the	lumbar	stabilization	exercise	
is	applied	 to	 the	abdominal	muscle	 reinforcement	as	a	
new	 kinematics	 of	 the	 Low	 back	 pain.	 The	 effects	 of	
the	 bridge	 exercise	 are	 related	 to	 the	 base	 of	 support.	
The	bridge	exercise	showed	that	its	effect	is	greater	by	
maintaining	 the	 stability	 increasing	 the	 activation	 of	
transverse	abdominis	when	it	is	narrow	foot	width	plane	
than	 the	wide	 foot	width	 plane3.	 Since	 the	wider	 foot	
width	plane,	the	higher	the	stability	of	the	body	becomes	
and	 it	 is	 easy	 to	put	 the	 center	of	 the	body	within	 the	
base	of	support,	the	stability	is	increased13.	In	addition,	
it	was	reported	that	when	the	voluntary	movement	in	the	

unstable	state	that	the	base	of	support	becomes	narrow,	
the	adjustment	of	posture	is	complex	using	many	muscles	
and	 the	 high	 muscle	 activitation	 is	 shown14.	 There	
are	 lots	of	 researches	on	 the	effects	of	bridge	exercise	
to	 improve	 the	 Low	 back	 pain	 but	 the	 research	 that	
identified	the	effect	of	the	bridge	exercise	with	the	visual	
blocking	and	width	of	plane	are	not	sufficient.	Therefore,	
in	this	study,	the	efficient	bridge	exercise	method	will	be	
proposed	by	comparing	the	muscle	activation	of	internal	
oblique	 abdominis,	 external	 oblique	 abdominis,	 rectus	
abdominis	and	transverse	abdominis	by	various	widths	
of	feet	and	the	visual	blocking	when	exercising	bridge.	

SUBJECT AND METHOD

Subject: The	subjects	of	this	study	were	30	participants	
who	do	not	have	musculoskeletal	system	and	neurological	
disorders	such	as	fracture	and	the	damage	to	the	muscle	
or	ligament,	etc.	for	past	6	months	out	of	the	healthy	adult	
male	and	female	students	attending	S	University	located	
in	Asan,	Chungnam.	Before	participating	in	 this	study,	
the	subjects	were	told	about	the	contents	and	the	purpose	
of	the	study	and	signed	the	consent	to	participate	in	this	
experiment.	The	general	 characteristics	of	 the	 subjects	
are	as	follows	in	Table	1.

Table 1. Subject Characteristics
(n = 30)

Characteristics Value
Gender	(Male/Female) 15/15

Age	(year) 20.2	±	0.92
Height	(cm) 168.8	±	11.48
Weight	(kg) 68.9	±	13.72

All	values	are	mean	±	standard	deviation

Table 2: Classification of bridge exercise

Exercise Method
EOGL Eyes	open	and	spread	generally	legs
EONL Eyes	open	and	spread	narrowly	legs
EOWL Eyes	open	and	spread	widely	legs
ECGL Eyes	closed	and	spread	generally	legs
ECNL Eyes	closed	and	spread	narrowly	legs
ECWL Eyes	closed	and	spread	widely	legs

Experimental procedure:	It	is	performed	in	the	supine	
position	after	attaching	the	pad	on	IO,	EO,	RA	and	TrA	
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of	the	subjects	to	be	measured.	When	the	correct	posture	
was	taken,	all	exercise	was	performed	for	5	seconds	and	
was	 measured	 three	 times	 for	 increase	 the	 reliability.	
The	 muscle	 activity	 for	 3	 seconds	 was	 measured	
excluding	beginning	and	ending	1	second.	 In	addition,	
to	prevent	the	muscle	fatigue	of	the	subjects,	5	minutes	
of	 rest	 were	 given	 after	 3	 interventions.	 The	 exercise	
was	 performed	 with	 6	 postures;	 the	 base	 of	 support	
of	 100%,	 150%	 and	 50%	 of	 shoulder	 width	 without	
non-visual	 blocking	 and	 the	 base	 of	 support	 of	 100%,	
150%	and	50%	of	shoulder	width	with	visual	blocking	
in	 Table	 2.	When	 performing	 the	 bridge	 exercise,	 the	
subjects	 were	 instructed	 to	 perform	 pelvic	 anterior	
tilting	both	hands	on	the	floor	and	to	contract	S4~S5	of	
dermomyotome	strongly	in	order	to	tighten	the	muscle	
and	 the	 measurer	 kept	 instructing	 to	 maintain	 correct	
bridge	exercise.	Bridge	exercise	is	raises	the	waist	and	
hip	 upward	 after	 bending	 the	 knees	 90°	 watching	 the	
ceiling	 in	 the	 straight	 supine	position.	When	 the	waist	
and	 the	hip	were	 raised,	 the	 smooth	grade	 line	 should	
be	made	 and	 the	 caution	 should	 be	 taken	 in	 order	 not	
to	raise	the	shoulder	bone.	In	addition,	 to	maintain	the	

neutral	position,	the	subjects	were	instructed	to	maintain	
straight	line	from	the	head,	shoulder	bone,	waist,	pelvis,	
knee	 to	 ankle,	 not	 to	 raise	 the	 ankle	 for	 the	 stable	
balance	 and	 the	 exercise	was	performed	with	barefoot	
to	maintain	same	condition.	First,	the	measurement	was	
made	 in	 the	condition	 that	 the	exercise	was	performed	
standing	with	 feet	 100%	 shoulder	width	 apart	without	
visual	blocking.	Second,	the	measurement	was	made	in	
the	condition	that	the	exercise	was	performed	standing	
with	 feet	 50%	 of	 shoulder	 width	 apart	 without	 visual	
blocking.	 Third,	 the	 measurement	 was	 made	 in	 the	
condition	 that	 the	 exercise	 was	 performed	 standing	
with	 feet	150%	of	shoulder	width	apart	without	visual	
blocking.	 Fourth,	 the	 measurement	 was	 made	 in	 the	
condition	that	the	exercise	was	performed	standing	with	
feet	shoulder	width	apart	with	visual	blocking.	Fifth,	the	
measurement	was	made	in	the	condition	that	the	exercise	
was	performed	standing	with	feet	50%	of	shoulder	width	
apart	with	visual	blocking.	Sixth,	the	measurement	was	
made	 in	 the	condition	 that	 the	exercise	was	performed	
standing	with	 feet	 150%	of	 shoulder	width	 apart	with	
visual	blocking	in	Figure	1,	Figure	2.

Figure 1: Leg width for Experimental
A : base of support of 100% of shoulder width, B : base of support of 50% of shoulder width, C : base of 

support of 150% of shoulder width

Measurement:	In	this	study,	the	EMG	(QUS100,	Zero	
Wire	EMG,	Italy,	2009)	was	used	to	measure	the	muscle	
activation	 of	 IO,	 EO,	 RA	 and	 TrA	while	 the	 subjects	
took	posture	in	Figure	3.	Muscle	Activation	Measuring	
Equipment	 (EMG)	 To	 measure	 the	 muscle	 activation	
of	IO-TrA(2cm	inside	of	spina	iliaca	anterior	superior)	
EO(15cm	to	the	lateral	from	the	naval)	and	RA(2cm	to	the	
lateral	from	below	the	naval),	the	EMG	QUS100	(Zero	
Wire	EMG,	 Italy,	 2009)	was	 used.	To	 reduce	 the	 skin	

resistance	of	the	EMG,	the	EMG	was	attached	on	each	
muscle	after	shaving	 the	area.	The	areas	attached	with	
the	EMG	are	shown	in	Figure	4.	When	the	measuring	the	
surface	EMG,	the	sampling	rate	was	1024Hz,	the	EMG	
signal	was	amplified	by	1785	times,	the	band-pass	filter	
was	20~450Hz	and	the	notch	filter	was	processed	with	
60Hz.	The	collected	EMG	signal	was	recorded	with	root	
mean	square	(RMS)	after	full	wave	rectification.
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DATA ANALYSIS

or	 the	 data	 analysis,	 IBM	 SPSS/PC	 ver	 22.0	 for	
windows	 program	 was	 used.	 To	 find	 out	 the	 muscle	
activation	 in	 the	 research	 subjects	 by	 visual	 blocking	
during	bridge	exercise,	ANOVA	repeated	measurement	
was	used	and	for	the	difference	between	each	variable,	
Bonferroni	method	was	used	as	post	hoc	analysis.	The	
statistically	significance	level	was	set	to	p<.05.

Figure 2: Aspects of the bridge exercise

RESULTS AND DISCUSSION

The	 difference	 in	 the	 muscle	 activation	 of	 the	
internal	 oblique	 abdominal	 muscle,	 external	 oblique	
abdominal	 muscle,	 rectus	 abdominal	 muscle	 and	
transversus	abdominis	muscle	was	compared	according	
to	the	visual	blocking	during	the	bridge	exercise(p<.05)	
in	Figure	3,	Table	3.	 In	 the	 internal	oblique	abdominal	
muscle,	 the	 significant	 difference	 was	 found	 between	
ECNL/EOGL,	 ECNL/EOCL,	 ECNL/EOWL,	 ECNL/
ECGL	(p<.05)	and	the	statistically	significant	difference	
was	not	found	between	ECNL/ECWL	(p>.05)	In	Figure	
4,	Table	3.	In	the	external	oblique	abdominal	muscle,	the	
statistically	 significant	 difference	 was	 found	 between	
ECNL/EOGL,	 ECCL/EONL,	 ECNL/EOWL,	 ECNL/
ECGL,	ECNL/ECWL	 (p<.05)	 in	 Figure	 4,	Table	 3.	 In	
the	rectus	abdominal	muscle,	the	statistically	significant	
difference	 was	 found	 between	 ECNL/EOGL,	 ECCL/
EONL,	 ECNL/EOWL,	 ECNL/ECGL,	 ECNL/ECWL	
(p<.05)	 in	 Figure	 4,	Table	 3.	This	 study	was	 intended	
to	 compare	 the	 impact	 of	 the	 bridge	 exercise	 on	 the	

subjects	according	to	the	visual	blocking	and	the	stance	
and	the	difference	in	the	activation	of	the	internal	oblique	
abdominal	muscle,	external	oblique	abdominal	muscle,	
rectus	 abdominal	 muscle	 and	 transversus	 abdominis	
muscle.	In	the	results,	all	the	internal	oblique	abdominal	
muscle,	 external	 oblique	 abdominal	 muscle,	 rectus	
abdominal	 muscle	 and	 transversus	 abdominis	 muscle	
showed	 the	 higher	muscle	 activation	when	 performing	
the	 bridge	 exercise	 with	 visual	 blocking	 than	 without	
visual	blocking	and	when	the	experiment	was	conducted	
by	dividing	the	stance	into	100%,	50%	and	150%	of	the	
shoulder	 width,	 the	 muscle	 activation	 was	 the	 highest	
when	narrowing	the	stance	into	50%	of	shoulder	width.	
As	 such,	 in	 the	 results	 of	 exercising	 all	 6	methods	 by	
one	person,	when	reducing	the	stance	to	50%	of	shoulder	
width	with	 visual	 blocking,	 the	muscle	 activation	was	
highest.	 In	 general,	 the	 muscle	 activation	 was	 higher	
under	 unstable	 condition,	 which	 the	 visual	 blocking	
was	 applied	 than	 the	 stable	 condition	 without	 visual	
blocking,	it	is	coincided	with	the	preceding	studies	that	
the	activation	of	the	internal	oblique	abdominal	muscle,	
external	 oblique	 abdominal	 muscle,	 rectus	 abdominal	
muscle	become	higher	when	it	is	performed	in	the	stable	
ground	 than	 in	 the	unstable	ground15.	However,	not	all	
muscles	showed	the	significant	difference	when	there	is	
a	difference	of	visual	blocking.	All	 the	muscles	except	
the	 internal	 oblique	 abdominal	 muscle	 did	 not	 show	
the	 significant	 difference	 between	 EONL	 and	 ECWL.	
All	the	muscle	except	the	rectus	abdominal	muscle	did	
not	show	the	significant	difference	between	EONL	and	
ECGL.	 In	 addition,	 the	 transversus	 abdominal	 muscle	
and	 the	 rectus	 abdominal	 muscle	 did	 not	 show	 the	
significant	difference	between	EOWL	and	ECGL.	In	this	
study,	when	the	stance	was	reduced	to	50%	of	shoulder	
width	for	both	with	visual	blocking	and	without	visual	
blocking,	 the	muscle	activation	was	 the	highest.	When	
the	stance	was	reduced,	the	hip	joint	is	gathered,	and	as	
the	adductor	muscle	of	hip	joint	is	originate	from	the	to	
the	proximal	of	pelvis	to	the	bottom	of	ischium,	it	served	
to	support	or	fix	the	truck	muscles	attached	to	the	pelvis	
or	fixes	or	promote	the	contraction	of	the	muscle	inside	of	
abdomen15,16.	It	contracts	strongly	the	adductor	muscle	of	
hip	joint	and	if	the	bridge	exercise	is	performed,	it	seems	
to	contribute	to	the	stabilization	of	truck	movement.	In	
addition,	 it	may	occur	by	 the	difference	of	 the	sensory	
input	 information	 due	 to	 the	 difference	 of	 supporting	
area.	 The	 somatic	 sense	 input	 is	 the	 element	 having	
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influence	on	maintaining	the	balance.	Since	in	the	posture	
of	150%	of	shoulder	width,	two	feet	are	supported	with	
wide	area	of	the	floor,	lot	of	sensory	input	is	possible	but	
when	 the	 stance	 is	 reduced	 to	 50%	of	 shoulder	width,	
as	maintaining	 the	balance	 is	difficult	due	 to	 reduction	
of	 supporting	 area,	 the	 activation	 of	 internal	 oblique	
abdominal	muscle	 and	 the	 external	 oblique	 abdominal	
muscle	 is	 deemed	 to	 be	 increased.	 The	 results	 of	 this	
study	 showed	 that	 the	muscle	 activation	was	higher	 in	
the	 same	 stance	when	 the	 visual	 blocking	was	 applied	
than	when	the	visual	blocking	was	not	applied.	Coddege	
reported	that	the	balancing	ability	of	the	body	is	increased	
more	 when	 the	 visual	 blocking	 is	 applied	 than	 when	
it	 is	 not	 applied	 17.	 Potter	 and	 Silverman	 asserted	 that	
the	 visual	 system	 and	 the	 somatosensory	 system	work	
organically	 for	 the	 balance	 control	 and	 if	 one	 sensory	
system	may	be	damaged,	other	sensory	system	will	work	
to	 enable	 the	 balance	 control,	 through	which	 the	 body	
uses	the	exercise	experience	and	the	sensory	information	
organically	to	adjust	the	posture	and	if	one	information	
may	not	be	available,	it	can	maintain	the	posture	control	
by	adjusting	the	dependency	to	other	information	18.	In	
addition,	in	the	results	of	research	on	the	posture	control	
according	to	the	sight	by	Won	et.,	al.	the	difference	in	the	
visual	information	by	the	visual	blocking	has	influence	
on	the	dependency	on	the	proprioceptive	sensibility	for	
dynamic	balance	control	on	the	balance	system	and	as	the	
visual	blocking	condition	causes	the	increase	of	posture	
sway,	 it	 influences	 on	 the	 muscle	 activation	 for	 hip	
joint	and	trunk	strategy.	For	such	reason,	the	significant	
difference	in	the	activation	value	of	the	internal	oblique	
abdominal	muscle,	external	oblique	abdominal	muscle,	
rectus	 abdominal	 muscle	 and	 transverses	 abdominal	
muscle	is	deemed	to	be	shown	when	the	base	of	support	
was	 reduced	 by	 reducing	 the	 stance.	When	 comparing	
the	 muscle	 activations	 with	 the	 difference	 in	 the	 base	
of	 support	 by	 the	 visual	 blocking	 and	 the	 stance,	 the	
significant	difference	 in	 the	 internal	oblique	abdominal	

muscle	is	deemed	to	be	shown	because	the	influence	of	
the	 contraction	 of	 adductor	muscle	 of	 hip	 joint	 by	 the	
narrow	base	of	support	and	the	influence	of	insufficient	
sensory	 information	on	 the	balance	control	are	similar.	
The	significant	difference	was	not	shown	in	the	internal	
oblique	abdominal	muscle,	 external	oblique	abdominal	
muscle,	 rectus	 abdominal	 muscle	 and	 transversus	
abdominis	 muscle	 because	 the	 sense	 of	 balance	 was	
provide	when	visual	 blocking	was	not	 applied	 and	 the	
stability	of	struck	was	complimented	when	 the	base	of	
support	was	increased.	This	study	has	several	limitations.	
First,	the	signal	of	surface	electromyogram	was	measured	
assuming	 that	 it	 would	 be	 the	 muscle	 activation	 but	
signal	 noise	 would	 be	 generated	 by	 the	 movement	 of	
muscle	during	the	exercise	for	the	characteristics	of	the	
surface	electromyogram.	Second,	since	in	this	study,	the	
muscle	activation	of	the	stabilizing	muscle	of	the	trunk	
was	evaluated	from	30	healthy	and	normal	adults	of	20s,	
it	cannot	be	generalized	for	 the	patients	with	 low	back	
pain.	In	addition,	additional	research	should	be	conducted	
with	 the	 diverse	 age	 group	 not	 with	 20s.	 Therefore,	
additional	research	conducted	with	the	patients	with	low	
back	pain	in	diverse	age	group	is	deemed	to	be	necessary.	
Finally,	 since	 this	 study	 is	 not	 the	 study	 conducted	 on	
the	bridge	exercise	long-term	but	is	the	study	measured	
and	compared	the	muscle	activation	through	temporary	
posture,	 the	 research	 on	 the	 muscle	 activation	 change	
will	be	needed	through	the	long-term	exercise.

Figure 3: Comparison of muscle activity of IO, EO, 
TrA, RA According to visual blocking *P<0.05,

Table 3: Muscle activation according to bridge exercise including means and standard deviation (RMS)

Eyes open Eyes closed
F

BOS 100% 50% 150% 100% 50% 150%
IO 22.83	±	11.42 26.82	±	11.51 23.66	±	10.34 26.72	±	11.68 31.30	±	13.29 29.34	±	12.47 7.39*

EO 16.44	±	9.77 21.24	±	8.65 17.63	±	7.43 19.92	±	10.14 26.71	±	11.21 22.11	±	10.04 25.31*

TrA 6.35	±	3.04 8.90	±	4.24 7.53	±	3.21 7.77	±	4.00 11.59	±	5.05 9.31	±	2.87 18.81*

RA 10.60	±	4.58 15.97	±	6.76 12.60	±	5.97 13.86	±	6.51 21.95	±	9.11 15.95	±	7.61 21.41*
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Figure 4: Electromyography activities of abdominis during varying bridge exercise *P<0.05,

CONCLUSION

This	study	was	conducted	to	find	out	the	influence	
of	 the	 visual	 blocking	 and	 the	 stance	 on	 the	 muscle	
activation	during	the	bridge	exercise	with	30	male	and	
female	adults.	 In	 the	 results,	when	 the	visual	blocking	
was	 applied,	 the	 activation	 of	 the	 internal	 oblique	
abdominal	muscle,	external	oblique	abdominal	muscle,	
rectus	 abdominal	 muscle	 and	 transverses	 abdominal	
muscle	was	increased	and	when	the	stance	was	reduced	
to	 50%	 of	 shoulder	 width,	 the	 muscle	 activation	 was	
increased.	 In	 the	 patients	 with	 low	 back	 pain,	 the	
muscles	around	the	vertebra	and	the	abdominal	muscles	

contributing	to	the	stability	of	the	trunk	experience	the	
muscle	contraction,	too.	Therefore,	it	is	expected	that	the	
bridge	exercise	method	for	stabilization	of	trunk	would	
be	 proposed	 by	 adding	 the	 posture	 of	 narrow	 stance	
with	visual	blocking	when	exercising	the	bridge	for	the	
patients	with	low	back	pain.
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ABSTRACT

Background/Objectives:	 This	 study	was	 conducted	 to	 compare	muscle	 activity	 of	 quadriceps	muscles	
during	open	and	closed	kinetic	chain	and	plyometric	exercise	using	electromyography.

Method/Statistical analysis:	30	Healthy	people	agreed	to	participate	in	this	study	to	collect	data	the	activity	
of	muscles.	Measured	data	were	converted	into	maximum	voluntary	isometric	contraction	percentages	and	
ratio	of	individual	muscles	to	the	sum	of	each	muscle.

Findings:	The	open-chain	 exercises,	 closed-chain	 exercises,	 plyometric	 exercises	 all	 showed	 significant	
differences	(P<.05).

Improvements/Applications:	As	a	result	of	muscular	activity,	rectus	femoris	was	the	most	effective	in	an	
open-chain	exercise,	 and	vastus	medialis	oblique	was	 the	most	effective	 in	a	closed-chain	exercise.	The	
results	were	thought	to	be	used	as	a	scientific	basis	for	the	selective	knee	extension	exercise.

Keywords: Open-kinetic chain, Closed-kinetic chain, Plyometric exercise, Vastus medialis, Vastus lateralis, 
Rectus femoris

INTRODUCTION

A	knee	joint	was	a	joint	responsible	for	weight	bearing,	
and	was	one	of	the	largest	joints	in	the	body.	The	role	of	
extra-articular	soft	tissues	such	as	ligaments,	membranes,	
and	muscles	was	very	important	because	of	the	high	risk	
of	injury	due	to	the	unstable	and	mid-position	of	the	lower	
extremity1.	In	addition,	the	knee	joints	provided	dynamic	
and	static	stability	in	support	of	weight	in	daily	life.	The	
stability	of	the	knee	was	obtained	by	the	soft	tissues	such	
as	muscles,	skin,	joints,	tendons,	and	ligaments	rather	than	
the	structural	arrangement	in	which	the	bones	are	located2. 
During	activity	of	daily	living	such	as	walking,	running,	
and	stair	climbing,	the	knee	joint	was	loaded	with	more	
than	the	weight3.	There	have	been	a	lot	of	researches	that	
the	knee	joint	function	is	weakened	and	muscle	strength	

is	weakened	due	to	the	above	reasons.	Knee	joints	were	
stable	 only	 with	 ligaments	 and	 muscles,	 so	 they	 show	
severe	movements	and	they	were	a	part	where	injury	due	
to	 external	 force	was	very	 common.	Therefore,	 general	
knee-related	rehabilitation	aimed	to	prevent	joint	damage	
caused	by	instability4.

Excessive	 use	 of	 the	 knee	 joint	 and	 abnormal	
movement	of	the	patella	reduced	the	ability	to	coordinate	
between	the	vastus	lateralis	(VL)	and	the	vastus	medialis	
obliquus	(VMO).	As	a	result,	it	caused	patellofemoral	pain	
syndrome	(PFPS)	and	degenerative	arthritis	of	 the	knee	
joint5.	It	was	important	to	manage	on	their	own	as	chronic	
diseases	were	caused	by	PFPS6.	Quadriceps	was	one	of	
the	most	important	muscles	of	the	knee	joint	muscles.	This	
muscle	acted	as	a	knee	extensor	and	provides	the	stability	
of	 the	 lower	 limb	 during	 gait	 and	 standing,	 and	was	 a	
very	important	muscle	in	terms	of	providing	stability	of	
the	knee	joint7.	In	addition,	VL	of	quadriceps	acted	more	
strongly	than	VMO	during	lower	limb	movement,	which	
caused	 imbalance	of	external	and	 internal	 forces	during	
exercise.	This	 imbalance	caused	 lateral	displacement	of	
the	patella8.	Therefore,	the	persistent	imbalance	between	
VL	and	VMO	leaded	to	PFPS9.
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When	 the	 open	 kinetic	 chain	 (OKC)	 exercise	 of	
the	knee	joint	was	applied,	 the	force	of	 the	quadriceps	
increases	and	the	shearing	force	increases.	This	exercise	
was	used	because	of	the	reduced	contact	surface	between	
the	knee	and	femur10.	Conversely,	closed	kinetic	chain	
(CKC)	exercise	caused	co-contraction	of	the	quadriceps,	
resulting	 in	 less	 shearing	 force11.	 It	 also	 increased	
the	 compression	 force	 of	 the	 joints	 and	 provided	 a	
functional	muscle	 recruitment	 pattern	 by	 various	 joint	
movements12.	It	also	used	functional	muscle	recruitment	
patterns	 and	 was	 said	 to	 be	 functional	 because	 it	
stimulated	a	proprioception3,	13.	 In	addition,	plyometric	
exercise	of	quadriceps	has	been	reported	to	be	effective	
in	 stabilizing	 the	 knee	 and	 preventing	 knee	 injury14. 
During	a	plyometric	exercise,	many	muscles	performed	
their	work	for	a	short	time.	The	activated	muscle	properly	
formed	a	stretching	cycle	that	occurs	when	the	action	of	
fast	concentric	muscles	was	switched	from	fast	eccentric	
muscle	action	(deceleration)15.

Previous	 studies	 have	 shown	 that	OKC	 and	CKC	
exercise	are	commonly	used	for	rehabilitation	in	patients	
with	knee	pain.	However,	there	was	no	study	to	compare	
the	ratio	of	muscle	activity	of	quadriceps	during	OKC,	
CKC	and	plyometric	exercise.	Therefore,	in	this	study,	
the	ratio	of	muscle	activity	of	the	VMO,	VL	and	rectus	
femoris	 (RF)	 was	 compared	 during	 OKC,	 CKC	 and	
plyometric	exercise.

MATERIALS AND METHOD

Participants: Thirty	 normal	 adults	 (15	 males,	 15	
females;	mean	age	20.93	±	1.36)	were	recruited.	The	
physical	 characteristics	 of	 subjects	 were	 as	 follows	
[Table	1].	The	exclusion	criteria	 for	 this	 study	were	
knee	ligament,	cartilage,	or	cartilage	injury,	a	history	
of	the	knee	joint	injury	or	surgery,	a	traumatic	injury	of	
the	patellofemoral	pain	syndrome,	a	knee	dislocation	
or	 subluxation	 history,	 inflammatory	 arthritis.	 This	
study	 was	 conducted	 according	 to	 the	 protocol	
approved	 by	 the	 Institutional	Review	Board	 of	 Sun	
Moon	University.

Table 1: Physical characteristics of subjects

Variable Male (n = 15) Female (n = 15)
Age(year) 21.6	±	2.26 20.26	±	0.45
Height(cm) 175.5±5.82 160.2	±	3.53
Weight(kg) 78.8	±	18.25 54.8	±	8.6

mean	±	standard	deviation

Procedure: Subjects	 participated	 in	 three	 exercise	
methods.	All	 exercises	 were	 performed	 three	 times	
each	and	mean	values	were	used	 in	 the	 results.	The	
resting	between	each	trial	provided	a	30-second	rest	
in	 the	 OKC	 and	 CKC	 exercise,	 and	 a	 10-second	
in	 plyometric	 exercise.	 Before	 performing	 OKC	
exercise,	1	repetition	maximum	(RM)	of	each	subject	
was	 measured	 using	 isokinetic	 exercise	 equipment	
(CSMI,	Humax	Co,	USA,	Italy,	2010).	Each	subject	
performed	 knee	 extension	 for	 3	 seconds	 with	 60%	
strength	 of	 maximal	 strength	 in	 sitting	 position.	
The	 squat	was	 used	 to	 perform	OKC	 exercise.	The	
subject	 was	 asked	 to	maintain	 a	 squat	 posture	 of	 0	
to	 90	 degrees	 of	 the	 knee	 joint	 for	 3	 seconds.	 The	
depth	jump	to	vertical	jump	was	used	for	plyometric	
exercise	[Figure	1].

Figure 1: Three exercise methods

Measurement: In	our	study,	surface	electromyography	
(EMG)	was	used	 to	measure	muscle	 activity	during	
each	 exercise.	 Disposable	 bipolar	Ag/AgCl	 surface	
electrodes	were	attached	parallel	to	the	muscle	fibers	
of	 the	 VMO,	 VL	 and	 RF	 with	 a	 distance	 of	 2	 cm	
between	electrodes	[figure	2].	The	band-pass	filter	was	
set	at	20-500Hz.	Before	attaching	the	electrodes,	the	
skin	surface	was	shaved,	and	the	skin	was	wiped	with	
ethyl	alcohol	to	reduce	the	impedance.	The	obtained	
muscle	activity	values	were	averaged	after	calculating	
the	root	mean	square	(RMS),	and	were	obtained	as	the	
ratio	(%	MVIC)	of	the	maximum	number	of	muscle	
contraction	of	each	muscle	on	the	basis	of	the	muscle	
strength	evaluation	posture.	In	order	to	determine	the	
muscle	 ratio,	 the	RMS	average	of	 each	muscle	was	
added	up	and	then	quantified	as	a	percentage	(%).
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Figure 2: The placement surface electrodes of muscles

Statistical analysis: All	 data	 was	 analyzed	 using	
SPSS/PC	ver.	22.0	for	Windows	program	(SPSS	Inc.,	
Chicago,	USA).	Measured	data	were	converted	 into	
maximum	voluntary	isometric	contraction	percentages	
(MVIC	%)	and	ratio	of	individual	muscles	to	the	sum	
of	each	muscle	(RMS	%).	One-way	ANOVA	was	used	
to	 determine	 the	 ratio	 of	muscle	 activity	 to	muscle	
activity	according	to	the	three	exercise	methods,	and	
post-test	(LSD)	was	performed.	Significance	level	of	
all	statistics	were	set	as	p<.05.

RESULTS AND DISCUSSION

Muscle activity: The	 VMO	 showed	 a	 significant	
difference	in	the	three	exercises,	11.4	±	6.16%	in	the	
OKC,	17.76	±	8.76%	in	the	CKC	and	23.03	±	14.41%	
in	the	plyometric	exercise	(p	<.05).	The	VL	showed	
a	 significant	 difference	 in	 the	 three	 exercises,	 15.27	
±	6.53%	in	the	OKC,	14.14	±	7.07%	in	the	CKC	and	
23.48	±	10.38%	in	the	plyometric	exercise	(p	<.05).	
The	RF	 showed	a	 significant	 difference	 in	 the	 three	

exercises,	23.45	±	11.05%	in	the	OKC,	17.26	±	7.42%	
in	 the	 CKC	 and	 32.59	 ±	 21.1%	 in	 the	 plyometric	
exercise	 (p	 <.05).	 Overall,	 the	 plyometric	 exercise	
had	the	highest	muscle	activity	[Table	2].

Table 2: The muscle activity (% MVIC) according 
to each exercise

Muscle Exercise %MVIC

VMO*
OKC 11.4	±	6.16
CKC 17.76	±	8.76
PLY 23.03	±	14.41

VL*
OKC 15.27	±	6.53
CKC 14.14	±	7.07
PLY 23.48	±	10.38

RF*
OKC 23.45	±	11.05
CKC 17.26	±	7.42
PLY 32.59	±	21.10

Mean	±	standard	deviation,	*p<0.05,	VMO:	vastus	
medialis	 oblique,	 VL:	 vastus	 lateralis,	 RF:	 rectus	
femoris,	OKC:	open-kinetic	chain,	CKC:	closed-kinetic	
chain,	PLY:	plyometric

According	 to	 post-test	 results,	 there	 was	 a	
significant	 difference	 in	 VMO	 between	 OKC	 and	
CKC	 (p	 <.05).	 However,	 there	 was	 no	 significant	
difference	 between	RF	 and	VL	 (p>	 .05).	There	was	
also	 a	 significant	 difference	 in	 all	 muscles	 in	 the	
OKC,	CKC	and	plyometric	exercise	(p	<.05).	In	the	
CKC	and	plyometric	exercise,	there	were	significant	
differences	 in	 RF	 and	VL	 (p	 <.05).	However,	 there	
was	no	significant	difference	in	VMO	(p>	.05).	During	
plyometric	exercise,	all	muscles	showed	the	greatest	
force	[Table	3].

Table 3: The comparison of the muscle activity (% MVIC) according to each exercise

Muscle Exercise I-J PI J

VMO OKC CKC -6.36 .027*
PLY -11.63 .000*

CKC PLY -5.26 .066

VL OKC CKC 6.18 .119
PLY -9.13 .022*

CKC PLY -15.32 .000*

RF OKC CKC 1.12 .616
PLY -8.21 .000*

CKC PLY -9.33 .000*

*p<0.05,	VMO:	 vastus	medialis	 oblique,	VL:	 vastus	 lateralis,	RF:	 rectus	 femoris,	OKC:	 open-kinetic	 chain,	
CKC:	closed-kinetic	chain,	PLY:	plyometric
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Ratio of muscle activity: VMO	was	 22.24	±	 6.67%	
in	 the	OKC,	32.99	±	1.70%	 in	 the	CKC,	and	27.97	
±	 6.67%	 in	 the	 plyometric	 exercise.	 There	 was	 a	
significant	difference	between	each	exercise	(p>	.05).	
There	was	a	significant	difference	between	the	three	
exercises	in	RF	(46.89	±	9.92%	in	the	OKC,	33.68	±	
2.74%	in	the	CKC	and	41.01	±	10.92%	in	plyometric	
exercise.)	(P>	.05).	However,	there	was	no	significant	
difference	in	VL	(30.86	±	6.79%	in	the	OKC,	33.06	
±	 1.09%	 in	 the	 CKC,	 and	 31.01	 ±	 7.62%	 in	 the	
plyometric	exercise)	(p>	.05)	[Table	4].	According	to	
post	 test	 results,	 the	muscle	 activity	 ratio	 showed	 a	
significant	difference	between	the	VMO	and	RF	three	
exercises,	respectively.	(p	<.05).	However,	there	was	
no	significant	difference	in	VL	(p>	.05)	[Table	5].

Table 4: The ratio of muscle activity (%) according 
to each exercise

Muscle Exercise %

VMO*
OKC 22.24	±	6.67
CKC 32.99	±	1.70
PLY 27.97	±	6.67

VL
OKC 30.86	±	6.79
CKC 33.06	±	1.09
PLY 31.01	±	7.62

RF*
OKC 46.89	±	9.92
CKC 33.68	±	2.74
PLY 41.01	±	10.92

mean	±	standard	deviation,	*p<0.05,	VMO:	vastus	
medialis	 oblique,	 VL:	 vastus	 lateralis,	 RF:	 rectus	
femoris,	OKC:	open-kinetic	chain,	CKC:	closed-kinetic	
chain,	PLY:	plyometric

Table 5: The comparison of the ratio of muscle 
activity (%) according to each exercise

Muscle
Exercise

I-J P
I J

VMO
OKC

CKC -10.75 .000*
PLY -5.73 .000*

CKC PLY 5.02 .001*

RF
OKC

CKC 13.21 .000*
PLY 5.88 .012*

CKC PLY -7.33 .002*

*p<0.05,	VMO:	vastus	medialis	oblique,	RF:	rectus	
femoris,	OKC:	open-kinetic	chain,	CKC:	closed-kinetic	
chain,	PLY:	plyometric

This	 study	 was	 conducted	 to	 compare	 muscle	
activity	of	quadriceps	muscles	during	OKC,	CKC	and	
plyometric	exercise.	As	a	result,	there	was	a	significant	
difference	 between	 muscle	 activity	 of	 VMO,	 VL	 and	
RF.	 In	 the	 ratio	 of	muscle	 activity,	VMO,	RF	 showed	
significant	 difference	 in	 OKC,	 CKC	 and	 plyometric	
exercise.	However,	 there	was	 no	 significant	 difference	
in	the	VL.	The	quadriceps	consist	of	the	VMO,	VL,	RF,	
and	 vastus	 intermedius,	 which	 is	 a	 group	 of	 muscles	
placed	in	front	of	the	thigh16.	RF	was	the	main	muscle	of	
knee	extension	and	played	an	important	role	in	walking	
or	 standing	 posture7.	 The	 VMO	 contributed	 to	 the	
stabilization	of	the	patella	when	the	patella	slid	or	passed	
through	 the	 intercondylar	 groove	 of	 the	 femur17.	 VL	
acted	as	a	cooperative	force	on	knee	joint	movement15. 
If	 the	 stability	 and	 balance	 of	 the	muscles	 supporting	
the	knee	 joint	was	 reduced,	 a	 reduction	of	 the	 contact	
area	 of	 the	 VMO,	 VL	 and	 imbalance	 of	 the	 patella	
occurred	and	was	associated	with	various	diseases18.	In	
the	OKC,	joint	movement	was	independent.	Therefore,	
movement	 occurred	 at	 the	 distal	 part	 of	 the	 joint	 axis	
and	 concentric	 contraction	 was	 dominant	 at	 muscle	
contraction.	 In	 addition,	 more	 traction	 and	 rotational	
forces	 were	 generated,	 and	 stability	 was	 provided	 by	
external	means19.	In	our	results,	RF	showed	the	highest	
ratio	of	muscle	activity	and	muscle	activity	in	the	OKC.	
This	muscle	was	the	primary	extensor	of	the	knee	joint.	
It	 exerted	 33%	 of	 the	 force	 when	 hip	 flexion.	 These	
functions	were	mainly	 used	 for	 heel	 strike	 during	 the	
gait	 cycle.	Also,	 it	 had	 a	 great	 influence	 on	 stepping	
motion	such	as	stair	climbing	and	jumping20.

In	 the	 CKC,	 movement	 of	 the	 joints	 was	
interdependent,	so	movement	in	the	distal	and	proximal	
joint	 axes	 was	 expected.	 Recruitment	 of	 muscle	
contraction	was	 simultaneous	 contraction	 for	 dynamic	
muscle	stability.	The	eccentric	contraction	was	dominant.	
Many	joint	compressive	forces	reduced	joint	shear	forces	
and	 provided	 joint	 safety.	 Mechanical	 receptors	 were	
sensitive	 to	 change	 in	 pressure	 of	 the	 capsules,	which	
increased	 the	 firing	 intensity	 over	 the	 entire	 range	 of	
activity	and	the	activity	of	mechanical	receptors	limited	
moving	joints16.	In	addition,	compression	and	reduction	
of	 translation	of	 tibiofemoral	 joint21	had	been	 reported	
to	 include	 functional	 features	 such	 as	 the	 knee	 joint	
rehabilitation	 was	more	 widely	 applied18.	 Irish	 (2010)	
found	that	the	ratio	of	VMO	to	VL	in	the	OKC	and	the	
CKC	was	11.8:	1	in	the	squat	exercise,	one	of	the	CKC.	
As	a	 result,	 it	has	been	 reported	effective	 for	selective	



     814      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

strengthening	of	the	VMO17.	In	this	study,	VMO	showed	
the	highest	ratio	of	muscle	activity	in	the	CKC	than	the	
OKC.	The	VMO	was	one	of	the	weakest	physiologically	
and	muscles	that	appear	prematurely22.	This	muscle	was	
also	 the	 main	 muscle	 acting	 actively	 and	 directly	 on	
patella	 stability,	 knee	 extension,	 and	 lateral	movement	
of	the	patella23.

Plyometric	 exercise	 was	 intended	 to	 provide	 a	
higher	 level	 of	 muscle	 strength	 by	 applying	 greater	
tension	than	the	normal	maximum	muscle	tension.	When	
expressed	 in	 kinetic	 energy	 of	 chemical	 energy	 stored	
in	muscles,	 the	 elastic	properties	of	muscle	were	used	
to	enhance	the	contractility	by	stretch	reflex24.	Hakkine	
et	al.	 (1989)	reported	 that	a	group	with	vertically	high	
jump,	 a	 plyometric	 exercise,	 was	 more	 effective	 in	
isokinetic	strength	and	flexibility	than	the	control	group.	
It	 also	 reported	 improved	muscle	power	 and	muscular	
strength25,	26.	 In	 this	study,	when	 the	vertical	 jump	was	
performed,	VMO,	VL,	RF	 showed	 the	 highest	muscle	
activity.	 On	 the	 other	 hand,	 there	 was	 no	 significant	
difference	in	VL	in	the	ratio	of	muscle	activity	and	there	
was	 a	 significant	 difference	 in	VMO	 and	RF.	The	VL	
was	a	knee	extensor	and	served	to	stabilize	the	knee	joint	
by	balancing	and	cooperating	with	the	VMO	to	prevent	
flexion	of	the	knee	joint	during	heel	off17,	27.

By	increasing	the	distance	from	the	axis	of	the	knee	
joint	 to	 the	 quadriceps	 tendons,	 the	 internal	 moment	
arm	 was	 formed	 longer	 and	 consequently	 the	 role	 of	
the	 lever,	which	 increases	 the	knee	extension	moment,	
was	changed.	PFPS	and	osteoarthritis	were	commonly	
found	 in	 knee	 joints	 that	 were	 more	 weight-intensive	
than	other	 joints28.	 Increased	 load	on	 the	 joint	 resulted	
in	 intensified	 degenerative	 changes29,	 30.	Messier	 et	 al.	
(2005)	 reported	 that	 the	 increase	 in	 lower	 limb	weight	
was	closely	related	to	the	amount	of	the	knee	joint	load31. 
Quadriceps	weakness	occurs	in	50-60%	of	patients	with	
knee	disease.	In	particular,	VMO	was	the	first	to	show	
atrophy	and	slow	to	recover.	This	weakening	leaded	to	
an	imbalance	within	the	quadriceps,	which	increased	the	
lateral	movement	of	 the	patella26,	32.	Muscle	 imbalance	
occurred	 because	 the	 VMO	 could	 not	 counteract	 the	
reaction	forces	produced	by	the	VL	and	iliotibial	bands33. 
In	other	words,	the	imbalance	of	the	muscles	supporting	
the	knee	joint	caused	many	diseases.

Therefore,	it	is	necessary	to	know	the	ratio	of	muscle	
activity	 of	 VMO,	 VL	 and	 RF	 during	 each	 exercise	
compared	 in	 this	 study.	The	 selective	 enhancement	 of	

the	VMO	was	effective	in	the	CKC,	and	RF	had	proved	
effective	 in	 the	 OKC.	 Plyometric	 exercise	 was	 also	
effective	to	uniformly	strengthen	the	three	muscles.

CONCLUSION

The	purpose	of	this	study	was	to	compare	the	muscle	
activity	ratios	of	the	VMO,	VL	and	RF	with	OKC	and	
CKC,	and	plyometric	exercise.	As	a	result,	there	was	a	
significant	difference	in	the	muscle	activity	of	the	VMO,	
VL	and	RF	between	the	three	exercises.	The	RF	showed	
the	highest	muscle	activity	during	the	O,	while	the	VMO	
had	the	CKC.	VL	showed	similar	muscle	activity	during	
the	three	exercises.
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ABSTRACT

Background/Objectives:	This	study	was	to	investigate	the	social	problem	solving	ability	and	self-regulation	
ability	in	nursing	students	according	to	clinical	experience.

Method/Statistical analysis:	A	self-report	questionnaire	or	face	to	face	interviews	were	used	to	collect	data	
from	156	nursing	students.	In	order	to	measure	the	social	problem-solving	ability	it	used	a	measuring	tool	
D’zurilla	and	Nezu	had	developed.	For	an	assessment	tool	of	the	self-regulation	ability	it	used	a	measuring	
tool	Volition	Composite	Index	that	Kuhl	and	Futhrmann	had	developed.	The	statistical	method	used	for	data	
analysis	was	SPSS	windows	21.0	program.

Findings:	The	main	research	findings	were	as	follows.	Social	problem-solving	ability	of	subjects	was	average	
3.15±.33	points,	and	self-regulation	ability	was	average	2.48±.29	points.	Social	problem	solving	ability	was	
higher	in	the	students	with	clinical	practice	experiences	(3.26±.33)	than	those	with	no	experiences	(3.15±.27),	
and	 the	 difference	was	 statistically	 significant	 (t=2.12,	p=.036).	The	 group	 of	 the	 students	with	 clinical	
practice	experiences	showed	higher	scores	in	the	sub-factors	of	Negative	Problem	Orientation	(3.17±.70),	
Rational	Problem	Solving	Style	(3.52±.47),	Impulsivity-Carelessness	Style	(2.91±.59),	and	Avoidance	Style	
(2.91±.70),	but	there	were	no	statistically	significant	results.The	relation	between	social	problem-solving	
and	self-regulation	abilities	was	a	significant	degree	of	correlation(r=.370,	p<.001).

Improvement/Applications: As	a	 result	of	 the	 research,	clinical	practice	experience	 is	 related	 to	 social	
problem-solving	 and	 self-regulation	 ability.	This	 study	 could	 help	 curriculum	 developments	 to	 improve	
clinical	performance	ability	of	students.

Keywords: nursing, students, clinical practice, social problem-solving ability, self-regulation ability

INTRODUCTION

Nursing	 education	 is	 an	 integrated	 curriculum	 of	
theoretical	 and	 practical	 learning	 experiences	 aims	 to	
provide	 students	 with	 knowledge,	 skill,	 and	 attitudes	
required	 for	 future	 professional	 practice	 [1].	 Clinical	
practice	 is	 a	 essential	 element	 of	 the	 baccalaureate	
nursing	 education.	 Nursing	 students	 who	 have	
experienced	 clinical	 practice	 can	 integrate	 theoretical	

knowledge	and	 skill	needed	 to	 solve	client’s	problems	
with	critical	thinking	and	professional	intervention	[2].
Clinical	practices	require	a	great	deal	of	concentration	and	
a	strict	code	of	conduct	as	they	are	normally	performed	in	
hospitals	 and	 directly	 related	 with	 human	 health.	 One’s	
clinical	competency	is	more	dependent	on	problem	solving	
abilities	 under	 diverse	 circumstances	 than	 on	 superficial	
knowledge.	 Social	 problem	 solving	 ability	 means	 that	
to	 solve	 problems	 in	 the	 most	 efficient	 way	 possible	 in	
everyday	life	[3].	As	one’s	ability	to	deal	with	difficulties	that	
may	occur	in	real	life,	the	social	problem	solving	ability	is	a	
cognitive,	emotional	and	behavioral	process	through	which	
one	can	adapt	to	situations	encountered	in	daily	lives	[4].

According	to	D’Zurilla	and	his	colleagues	[4],	social	
problem	 solving	 abilities	 consist	 of	 two	 components,	
problem	 orientation	 and	 problem-solving	 styles.	 The	
problem	 orientation	 component	 contains	 negative	 and	
positive	 elements.	 Positive	 problem-oriented	 person	
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often	 consider	 their	 issues	 as	 a	 challenge	and	 think	of	
them	 as	 motivators	 to	 seek	 solutions	 to	 their	 issues.	
Individuals	 showing	 a	 negative	 problem	 orientation	
tend	 to	 involve	 variable	 dysfunctional	 cognitive	 styles	
that	form	their	assessment	of	a	problematic	situation.	A	
negative	orientation	is	also	clearly	linked	to	continuing	
negative	 emotions,	 such	 as	 moods,	 worry	 and	 health	
complaints.	According	to	the	study,	poor	problem	solving	
skills	are	associated	with	more	sedentary	behaviors	and	
increased	alcohol	consumption	[5].

While	 having	 clinical	 practice	 education	 in	 a	
complicated	 hospital	 setting,	 nursing	 students	 often	
suffer	considerable	stress.	The	clinical	practice	education	
at	hospital	has	been	a	major	cause	of	stress	[6].	Such	stress	
can	have	negative	effects	on	one’s	study.	Actually,	there	
have	been	a	lot	of	students	who	suffered	extreme	stress	
from	 clinical	 practices,	 lost	 self-confidence	 in	 nursing	
patients,	and	even	dropped	out	of	school	[7]. 

Human	 beings	 sometimes	 give	 up	 or	 avoid	
circumstances	they	are	not	familiar	with.	This	behavior	
occurs	 because	 self-regulation,	 among	 one’s	 internal	
qualities,	responds	differently	to	a	situation,	depending	
on	individuals	[8].	The	self	in	self-regulation	refers	to	the	
one	who	takes	an	essential	and	leading	role	in	striving	
for	 one’s	 goal.	 Adolescents	 who	 have	 difficulty	 with	
self-regulations	 are	more	 likely	 to	 exhibit	 problematic	
behaviors	 such	 as	 Internet	 game	 addiction,	 drug	
addiction	and	other	delinquencies	[9],	with	high	levels	of	
depression	and	social	anxiety	[10,	11].

Therefore,	 the	 purpose	 of	 this	 study	 is	 to	 explore	
the	 relationship	 between	 clinical	 practices	 of	 nursing	
students	 and	 their	 social	 problem	 solving	 abilities	 and	
self-regulation,	and	to	present	empirical	data	on	whether	
one’s	 social	 problem	 solving	 ability	 can	 be	 improved	
through	self-regulation.

METHOD

Study design:	 This	 descriptive	 study	 aims	 to	 explore	
the	 relationship	 between	nursing	 students’	 experiences	
of	clinical	practices	and	their	social	problem	solving	and	
self-regulation	ability.

Participants:	This	study	conducted	a	survey	with	male	
and	female	students	of	 the	nursing	department	at	four-
year	universities	in	Pusan.	The	number	of	samples	was	
calculated	 using	 the	 G*power	 3.1.2	 program.	 With	 a	
significance	level	(α)	of	.05,	a	test	power	(1-β)	of	80%,	

an	 effect	 size	 (f2)	 of	 .15,	 and	 the	 number	 of	 predictor	
variable	 being	 12,	 multiple	 regression	 analysis	 was	
conducted	in	order	to	find	the	appropriate	sample	size.	
The	 analysis	 showed	 the	 requirement	 of	 156	 subjects,	
but	 considering	 the	 number	 of	 dropouts,	 150	 students	
were	included	in	the	study.

Instruments

Social Problem-Solving Inventory: The	scale	of	social	
problem	solving	ability	used	in	this	study	is	the	adaptation	
by	Kim	and	Kim	of	the	scale	developed	by	D’zurilla	and	
Nezu	[4],	which	consists	of	two	major	scales:	the	Problem	
Orientation	Scale	(POS)	and	the	Problem	Solving	Skills	
Scale	 (PSSS).	 It	 contains	 40	 items,	 and	 higher	 scores	
reflect	 greater	 social	 problem	 solving	 abilities.	 The	
instrument	has	a	reliability	of	Cronbach’s	α	=	.90.

Self-Regulation Ability: For	the	scale	of	self-regulation,	
this	 study	used	 the	simplified	version	of	 the	Volitional	
Components	 Inventory	 (VCI)	 by	Kuhl	 and	Futhrmann	
[12],	which	was	adapted	by	Yoon	for	factor	analysis	 [13]. 
The	scale	is	composed	of	21	items	under	the	sub-factors	
of	 self-regulation	 and	 volitional	 inhibition	 modes.	
Higher	scores	on	the	scale	indicate	that	a	person	is	more	
likely	to	act	in	accordance	with	a	self-directed	plan.	The	
instrument	has	a	reliability	of	Cronbach’s	α=	.79.

Reliability of the Tools:The	 Cronbach’s	 alpha	 for	 the	
reliability	 of	 the	 social	 problem-solving	 ability	 tool	 was	
.814,	and	the	self-regulation	ability	tool	was	.782	[Table	1].

Table 1: Reliability of the research tool

Tool Cronbach’s alpha
Social	Problem	Solving	Ability .814
Positive	Problem	Orientation .685
Negative	Problem	Orientation .757
Rational	Problem	Solving .881

Impulsivity-Carelessness	Style .801
Avoidance	Style .743

Self-Regulation	Ability .782
self-regulation	mode .799
volitional	control	mode .747

DATA ANAIYSIS

Using	the	SPSS/WIN	21.0	statistical	program,	data	
analysis	for	the	collected	data	was	conducted	as	follows:	
▪The	 levels	of	 social	 problem	solving	 ability	 and	 self-
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regulation	are	calculated	with	frequencies,	percentages,	
mean	values	and	standard	deviations.

 z The	 t-test	 is	 performed	 to	 analyze	 how	 closely	
related	 clinical	 experiences	 are	 to	 social	 problem	
solving	ability	and	self-regulation.

 z The	 relationship	 between	 social	 problem	 solving	
ability	and	self-regulation	is	analyzed	with	Pearson	
correlation.

RESULTS AND DISCUSSION

The	results	of	research	showed	that	social	problem	
solving	 ability	 level	 of	 3.15±.33	 (range	 1-5)	 points.	
In	 subcategories,	 subjects	 scored	 3.56±.54	 points	
for	 Positive	 Problem	 Orientation,	 2.94±.68	 points	
for	 Negative	 Problem	 Orientation,	 3.48±.44	 points	
for	 Rational	 Problem	 Solving,	 3.14±.54	 points	 for	
Impulsivity-Carelessness	Style,	and	3.19±.68	points	for	
Avoidance	Style	[Table	2].

Table 2: Social Problem-Solving Abilities Level

Variable Range M ± SD
Problem Orientation Scale
Positive	Problem	Orientation 2.00~5.00 3.56	±	.54
Negative	Problem	Orientation 1.40~4.80 2.94	±	.68
Problem Solving Skill Scale
Rational	Problem	Solving 2.35~5.00 3.48	±	.44

Impulsivity-Carelessness	Style 1.80~4.70 3.14	±	.54
Avoidance	Style 1.57~5.00 3.19	±	.68

Social	Problem	Solving 2.20~4.20 3.15±.33

The	results	of	research	showed	that	self-regulation	
ability	 level	 of	 2.48	 ±	 .29	 (range	 1-4)	 points.	 In	
subcategories,	subjects	scored	2.46	±	.47	points	for	self-
regulation	 mode,	 and	 2.50	 ±	 .44	 points	 for	 volitional	
inhibition	mode	[Table	3].

Table 3: Self-regulation Abilities Level

variable Range M ± SD
Self-Regulation	Ability 1.77~3.03 2.48	±	.29
self-regulation	mode 1.00~3.70 2.46	±	.47

volitional	inhibition	mode 1.64~3.82 2.50	±	.44

The	 results	 of	 the	 examination	 of	 the	 relation	
between	social	problem-solving	abilities,	self-regulation	
abilities	and	clinical	practice	are	as	show	in	Table	4.	

Social	 problem	 solving	 ability	 was	 higher	 in	 the	
students	with	clinical	practice	experiences	(3.26	±	.33)	than	
those	with	no	experiences	(3.15	±	.27),	and	the	difference	
was	statistically	significant	(t	=	2.12,	p =	.036).	The	group	
of	the	students	with	clinical	practice	experiences	showed	
higher	 scores	 in	 the	 sub-factors	 of	 Negative	 Problem	
Orientation	(3.17	±	.70),	Rational	Problem	Solving	Style	
(3.52	 ±	 .47),	 Impulsivity-Carelessness	 Style	 (2.91	 ±	
.59),	and	Avoidance	Style	(2.91±.70),	but	there	were	no	
statistically	significant	results.

A	 survey	 of	 college	 students	 in	 a	 study	 revealed	
that	those	with	higher	self-esteem	and	less	stress	tend	to	
have	greater	social	problem	solving	abilities	[14].	A	study	
involving	 nurses	 showed	 that	 social	 problem	 solving	
ability	performs	an	important	role	in	settling	problems	by	
helping	the	nurses	make	accurate	and	prompt	decisions	
[15].	It	was	also	found	out	that	a	nurse	with	higher	social	
problem	 solving	 ability	 is	 less	 likely	 to	 suffer	burnout	
[16].	These	studies	demonstrate	that	one	with	high	social	
problem	 solving	 ability	 is	 capable	 of	 finding	 efficient	
alternatives	to	deal	with	difficulties.

Higher	scores	in	the	self-regulation	mode	reflect	that	
one	is	more	likely	to	stick	to	a	self-directed	plan,	while	
higher	scores	in	the	volitional	inhibition	mode	mean	that	
one	tends	to	refrain	from	inefficient	and	excessive	self-
control	in	striving	for	one’s	goal.

Table 4: Social Problem-Solving and Self-Regulation Abilities according to Clinical Experience

Variable
Clinical practice (+) Clinical practice(-)

t p
M ± SD M ± SD

Social	Problem	Solving 3.26 ±	.33 3.15 ±	.27 2.12 	.036*

Problem Orientation Scale
Positive	Problem	Orientation 3.56 ±	.52 3.57 ±	.57 0.16 .877
Negative	Problem	Orientation 3.17 ±	.70 3.02 ±	.80 	.20 .234

Problem Solving Skill Scale
Rational	Problem	Solving	Style 3.52 ±	.47 3.44 ±	.39 1.23 .221
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Conted…

Impulsivity-Carelessness	Style 2.91 ±	.59 2.80 ±	.48 1.29 .200
Avoidance	Style 2.91 ±	.70 2.74 ±	.74 1.43 .154

Self-Regulation	Ability 2.55 ±	.35 2.40 ±	.35 2.63 	.009*

Self-regulation	mode 2.46 ±	.42 2.45 ±	.52 0.11 .910
Volitional	inhibition	mode 2.62 ±	.45 2.38 ±	.39 	.53 .001*

In	this	study,	the	group	with	clinical	practice	experiences	had	higher	scores	in	both	self-regulation	and	volitional	
inhibition	modes	than	the	group	with	no	experiences	did.	This	finding	suggests	that	compared	to	the	students	with	no	
clinical	experiences,	those	who	have	performed	clinical	practices	make	more	varied	plans	and	strategies	and	refrain	
from	inefficient	self-control	while	achieving	their	goal.

There	was	positive	correlation	among	social	problem	solving	ability	and	self-regulation	ability	(Table	5).

Table 5: Correlation among social problem-solving and self-regulation abilities

Variable PO NO RPS IC AS SRM VIM
PO 1
NO -.273** 1
RPS .527*** -.035 1
IC -.087 .377*** -2.85*** 1
AS	 -.338*** .575*** -.216** .612*** 1
SRM .481*** -.254** .299*** .080 -.173* 1
VIM -.004 .387*** .129 .206** .365*** .183* 1

Note:	significant	at	*p<.05,	**p<.01,	***p<.001
PO=Positive	Problem	Orientation,	NO-Negative	Problem	Orientation,	RPS=Rational	Problem	Solving	Style,	IC=	
Impulsivity-Carelessness	Style,	AS=	Avoidance	Style,	SRM=self-regulation	mode,	VIM=volitional	inhibition	mode.	

CONCLUSION

The	 purpose	 of	 this	 study	 is	 to	 present	 basic	 data	
necessary	to	improve	problem	solving	abilities	of	student	
nurses	 at	 hospital	 by	 examining	 the	 effects	 of	 nursing	
students’	experiences	of	clinical	practices	on	their	social	
problem	solving	abilities	and	 self-regulation.	A	survey	
was	conducted	with	156	college	students	of	the	nursing	
departments	at	 four-year	universities.	As	a	 result	of	 it,	
social	problem	solving	ability	and	self-regulation	ability	
were	 above	 average.	 In	 the	 subcategories	 of	 social	
problem	 solving	 ability,	 the	 highest	 level	 of	 positive	
problem	orientation	was	recognized	as	a	challenge	rather	
than	as	a	 threat,	and	 the	self-regulation	ability	showed	
the	 highest	 level	 of	 volitional	 inhibition	 mode.	 This	
means	 ineffective	and	excessive	control	self-regulation	
to	 achieve	 the	 goal.	 The	 higher	 the	 social	 problem	

solving	 ability,	 The	 higher	 the	 self-regulation	 ability.	
Social	 problem	 solving	 ability	 and	 self-regulation	 are	
essential	 skills	 for	nurses	who	are	 required	 to	work	 in	
urgent	 medical	 situations.	 To	 improve	 such	 abilities,	
clinical	 practice	 education	 needs	 to	 have	 a	 curriculum	
that	enables	students	to	face	diverse	circumstances,	make	
decisions,	and	present	solutions	by	themselves.	Clinical	
nursing	 practice	 is	 as	 equally	 important	 as	 theoretical	
nursing	education.	Therefore,	it	is	necessary	to	develop	
a	 program	 that	 can	 improve	 self-regulation	 ability	 in	
order	to	cultivate	talented	people	with	problem-solving	
abilities	required	by	society.
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ABSTRACT

Background/Objectives:	In	recent	years,	instead	of	traditional	impression	methods,	have	been	developed	and	
used	as	digitalized	clinical	methods	in	which	computers	and	machines	are	responsible	for	using	an	oral	scanner.

Method/Statistical analysis:	A	questionnaire	survey	were	conducted	on	116	dental	hygiene	students	who	
agreed	 to	 the	 study	 by	 using	 the	 self-filling	 questionnaires	method	 to	 change	 awareness	 and	preference	
before	and	after	oral	scanner	use.	The	collected	data	were	analyzed	using	the	SPSS	19.0	program.

Findings:	The	most	important	step	in	the	dental	practice	area	is	to	reproduce	the	shape	of	the	oral	cavity	to	
create	a	replicate	model,	which	should	be	accurately	impression	of	the	oral	condition,	and	should	be	satisfied	
at	the	same	time	with	less	inconvenience	and	time	saving.

In	comparison	with	before	use	of	the	oral	scanner,	it	was	found	that	the	awareness	improved,	the	treatment	
process	became	easier,	 the	oral	 scanner	was	more	 favorable	 to	 the	use	of	 the	oral	 scanner,	 and	 the	oral	
scanner	was	more	effective	 than	 the	conventional	 impression	 I	 thought	 it	would	be	correct.	People	who	
thought	that	managing	the	model	before	using	the	oral	scanner	was	not	more	comfortable	and	did	not	care	
about	getting	the	patient’s	attention	thought	that	it	would	be	uncomfortable	before	using	the	oral	scanner.	In	
other	words,	the	preference	of	oral	scanner	differs	according	to	recognition	difference.

Improvements/Applications:	This	study	confirmed	the	awareness	and	prediction	inconvenience	of	dental	
hygiene	students’	oral	scanner.	These	results	can	be	used	as	basic	data	in	the	field	of	dental	hygiene	education	
and	digital	dental	education.

Keywords: Oral-scanner, Dental scanner, Digital dentistry, CAD-CAM, dental hygiene

INTRODUCTION

Traditionally,	 as	 a	 method	 for	 manufacturing	
the	 dental	 prosthesis,	 a	 dental	 hygienist	 mixes	 the	
impression	 material	 with	 the	 removed	 abutment,	 and	
then	 the	model	material	 is	 poured	 into	 the	 impression	
material	 considering	 the	 elastic	 recovery	 time.	 When	
the	tooth	model	was	sent	to	the	dental	laboratory,	dental	
technicians	 through	 waxing	 and	 casting	 produced	
final	 dentures.	 In	 recent	 years,	 instead	 of	 traditional	

impression	methods,	impression	making,	modeling,	and	
prosthesis	manufacturing,	except	tooth	preparation,	have	
been	developed	and	used	as	digitalized	clinical	methods	
in	 which	 computers	 and	machines	 are	 responsible	 for	
using	an	oral	scanner.	In	particular,	impression	making	is	
one	of	the	most	important	processes	in	dental	practice	by	
creating	a	replica	model	that	reproduces	the	appearance	
in	the	oral	cavity,	and	it	is	a	process	in	which	accuracy	
and	efficiency	must	be	satisfied	at	the	same	time.

Oral	 scanner	 is	 a	 device	 for	 converting	 patient’s	
oral	environment	 into	data,	and	 is	an	essential	 tool	 for	
digitizing	the	manual	work	of	impression	materials.	The	
oral	 scanner	 is	 divided	 into	 an	 intra-oral	 scanner	 that	
directly	scans	the	patient’s	oral	cavity	and	surrounding	
hard	tissue	and	soft	tissue,	and	an	oral	scanner	that	scans	
the	patient’s	oral	cavity.

DOI Number: 10.5958/0976-5506.2018.01562.0 
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The	task	of	oral	scanning	is	a	very	important	step	in	
gathering	information	in	the	oral	cavity.	In	the	past,	we	
mainly	used	the	model	scanner	method,	which	is	an	out-
of-oral	scanning	method.	Model	scanners	are	classified	
as	contact	type	and	non-contact	type,	and	they	function	
as	 a	 principle	 of	 scanning	while	 directly	 touching	 the	
object	to	be	measured.	Contact	scanners	tend	to	damage	
the	 model	 during	 repetitive	 scans,	 or	 less	 accurate	 at	
points	smaller	than	touch	points1.	Recently	non-contact,	
direct	 intra-oral	 scanning	 makes	 used	 scanners.	 The	
method	of	measuring	is	to	scan	the	object	by	recognizing	
the	 distance	 of	 the	 object	 using	 the	 light	 source	 of	
the	 scanner.	 Triangulation	 method,	 confocal	 laser	
measurement	method,	 and	 active	wavefront	 extraction	
method,	and	the	difference	in	the	extraction	method	of	
images	is	different2.	It	is	also	divided	into	ways	of	taking	
pictures	and	editing	images.

The	 image	 file	 which	 is	 impressed	 with	 the	
oral	 scanner	 is	 designed	 by	 computer	 using	 CAD/
CAM	 (Computer	 Aided	 Design	 /	 Computer	 Aided	
Manufacturing)	to	determine	the	shape	of	the	prosthesis,	
its	adjacent	value	and	its	relative	value,	This	is	possible.	
This	 method	 has	 the	 great	 advantage	 of	 making	 and	
installing	the	prosthesis	on	the	same	day.

Guth3	stated	that	the	virtual	model	obtained	by	the	
oral	 scanner	 is	more	 accurate	 than	 the	 existing	model	
produced	 by	 the	 impression,	 and	 the	 use	 of	 the	 oral	
scanner	 is	 generalize	 based	 on	 this	 accuracy.	Another	
researchers	 proposed	 that	 in-office	 system	 with	 CAD	
software	and	milling	machine	could	make	the	restoration	
after	 making	 various	 impressions	 in	 the	 library	 after	
setting	the	margins	by	using	CAD	software	after	making	
impressions	 in	 the	 oral	 cavity4.	Moreover,	 it	 is	 expect	
that	the	use	in	the	dental	office	will	be	gradually	expand.	
In	 addition	 to	 the	 process	 of	 making	 all-ceramics	
using	 zirconia,	 the	use	of	CAD/CAM	 in	 the	provision	
of	 temporary	 restorations	 is	 gradually	 expanding,	 so	
that	 dental	 hygienists	 are	 required	 to	 use	 oral	 scans.	
However,	the	intra-oral	scanning	method	has	a	problem	
that	it	is	necessary	to	position	a	camera	in	the	oral	cavity	
within	 a	 limited	 oral	 cavity,	 to	 control	 complicated	
environmental	factors	such	as	moisture	in	the	oral	cavity	
and	saliva,	and	to	ensure	accuracy	of	the	data	Practical	
training	on	use	is	necessary3.

In	 order	 to	 produce	 accurate	 prosthesis	 using	
an	 oral	 scanner,	 it	 is	 necessary	 not	 only	 to	 scan	 the	
teeth	 accurately	 but	 also	 to	 take	 oral	 tissue	 soft	 tissue	

and	 stability	 of	 occlusion	 in	 the	 state	 of	 stable	 central	
occlusion.	 In	 the	 dental	 office,	many	dental	 hygienists	
in	dental	clinics	and	clinics	perform	the	use	of	the	oral	
scanner.	In	the	dental	clinic,	many	roles	are	required	for	
the	 use	 of	 the	 dental	 hygienist’s	 oral	 scanner	 through	
duties	 sharing	 with	 the	 dentist.	 In	 the	 existing	 dental	
hygiene	 education	 and	 practical	 education	 of	 the	 oral	
scanner	is	not	done	properly.

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
perception	 and	 preference	 of	 dental	 hygiene	 students	
about	 the	 oral	 scanner	 which	 is	 gradually	 being	 used	
and	 to	 suggest	 the	 future	 direction	 in	 dental	 clinical	
education.

MATERIALS AND METHOD

Research subjects:	 In	 this	 study,	 5	 of	 the	 second	
grade	 students	 who	 were	 not	 participating	 in	 the	 pre-
survey	study	were	pre	-	investigated,	and	the	structured	
questionnaire	was	prepared	by	supplementing	the	post-
questionnaire.

A	 questionnaire	 survey	 was	 conducted	 on	 116	
dental	students	and	students	who	agreed	to	the	study	by	
using	the	self	-	filling	method	to	change	perception	and	
preference	before	and	after	oral	scanner	use.

Methods and data analysis:	The	 collected	 data	were	
analyzed	 using	 the	 SPSS	 19.0	 program	 (SPSS	 Inc.	
Chicago,	IL,	USA).	The	pre-learning	difficulty,	prediction	
discomfort,	 and	 preference	 score	 of	 the	 oral	 scanner	
were	calculated	and	the	pre-	and	post-	recognition	scores	
of	 the	 oral	 scanner	were	 compared.	The	 results	 of	 the	
one-way	ANOVA	were	used	 to	estimate	 the	difference	
in	 prediction	 discomfort	 according	 to	 the	 perceived	
level	before	and	after	using	the	oral	scanner.	In	addition,	
multiple	 regression	 analysis	was	 conducted	 to	 analyze	
the	 preference	 factors	 that	 affected	 the	 predictive	
discomfort	of	 the	oral	 scanner.	The	explanatory	power	
of	the	model	was	determined	through	multiple	decision	
coefficients	(R2).

RESULTS AND DISCUSSION

Table	 1	 shows	 the	 pre-learning	 difficulty	 and	 the	
predicted	 inconvenience	 of	 the	 oral	 scanner.	 When	
comparing	 the	method	 of	 using	 the	 oral	 scanner	 with	
the	method	of	using	the	rubber	in	the	impression	taking	
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method,	 the	 difficulty	 predicted	 by	 the	 oral	 scanner	
impression	 was	 ‘Easy’	 (50.0%).	 Compared	 with	 the	
impression	method	using	the	oral	scanner	and	alginate,	
the	 difficulty	 predicted	by	 the	 oral	 scanner	 impression	
was	the	highest	(54.3%)	in	‘Easer’.

Among	 the	 impression	 methods	 using	 the	 oral	
scanner	 and	 rubber,	 the	 easiness	 to	 predict	 the	 oral	
scanner’s	 impression	 was	 ‘Easy’	 (52.6%).	 Compared	
with	the	impression	method	using	alginate,	the	predicted	
inconvenience	was	‘Easy’	(56.9%).

Table 1: Difficulty and unpredictability of oral scanner before learning

Variables Classification N %

Difficulty	compared	with	Rubber	impression	material(Q2-1-1)
Easy 58 50.0
Same 24 20.7
Difficult 34 29.3

Difficulty	compared	with	Alginate	impression	material(Q2-1-2)
Easy 63 54.3
Same 20 17.2
Difficult 33 28.4

Discomfort	compared	with	Rubber	impression	material(Q2-2-1)
Easy 61 52.6
Same 31 26.7
Difficult 24 20.7

Discomfort	compared	with	Alginate	impression	material(Q2-2-2)
Easy 66 56.9
Same 23 19.8
Difficult 27 23.3

Total 116 100.0

Table	2	shows	the	preference	of	the	oral	scanner.	90	people	(77.6%)	responded	positively	to	the	question	“Do	
you	want	to	continue	to	receive	information	about	the	digital	oral	scanner	if	you	have	the	opportunity?”,	“You	have	a	
positive	opinion	about	the	digital	oral	scanner	97	people	(83.6%)	responded	positively	to	the	question	“Do	you	think	
it	is	worth	learning	even	if	you	invest	my	time?”	In	addition,	101	people	(87.1%)	said,	“Do	you	intend	to	continue	
using	 the	digital	oral	scanner?”,	“Do	you	prefer	 the	 impression	method	using	a	digital	oral	scanner	compared	 to	
the	 conventional	 impression	method?”97	 people	 (83.6%),	 80	 people	 (69.0%)	 said,	 “Do	 you	 think	 that	 there	 are	
differences	in	accuracy	between	expert	and	beginner	when	making	a	digital	impression?”,	“Do	you	think	that	digital	
impression	taking	is	necessary	in	school	curriculum?	85	people	(73.3%)	responded	positively.

Table 2: Preferences of oral scanner

Variables Classification N %

Do	you	want	to	continue	to	receive	information	about	your	digital	
oral	scanner	if	you	have	the	opportunity?

Yes 90 77.6
Neutral 24 20.7
No 2 1.7

2.	Do	you	think	it	is	worth	learning	even	if	you	invest	my	time	in	a	
digital	oral	scanner?

Yes 97 83.6
Neutral 18 15.5
No 1 0.9

3.	Are	you	willing	to	continue	using	your	digital	oral	scanner?
Yes 101 87.1

Neutral 15 12.9
No 0 0.0

4.	Do	you	prefer	a	digital	oral	scanner	impression	method	when	
compared	to	the	traditional	impression	method?

Yes 97 83.6
Neutral 17 14.7
No 2 1.7
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Conted…

5.	Do	you	think	there	is	a	difference	in	accuracy	between	an	expert	
and	a	beginner	when	making	a	digital	impression?

Yes 80 69.0
Neutral 28 24.1
No 8 6.9

6.	Do	you	think	that	digital	impression	is	essential	in	school	
curriculum?

Yes 85 73.3
Neutral 29 25.0
No 2 1.7

Total 116 100.0

Table	3	shows	the	average	perception	of	pre-and	post-use	oral	scanner.	The	overall	average	of	pre-	use	oral	scans	
was	2.66,	and	the	overall	average	of	post-	use	perception	was	2.84.	Recognition	improved	by	0.18	after	use	of	oral	
scanner.

In	the	pre-use	awareness	of	oral	scanner,	the	item	‘I	think	the	entire	treatment	process	would	be	simpler’	was	the	
highest	at	2.76,	and	the	item	‘I	think	it	was	more	accurate	than	the	impression	method	using	alginate’	was	2.52	low.

In	 the	 post-use	 awareness	 of	 the	 oral	 scanner,	 the	 question	 “I	 am	most	 interested	 in	making	 an	 impression	
using	a	digital	scanner	in	clinical	practice”	was	the	highest	at	2.88,	and	the	item	“I	think	it	is	more	accurate	than	the	
impression	method	using	rubber”	And	2.74	points,	respectively.

Table 3: Comparison of perceptual averages before and after using oral scanner

Variables
Before After
M ± SD M ± SD

1.	I	think	it	is	more	accurate	than	the	impression	method	using	rubber. 2.54	±	0.64 2.74	±	0.51
2.	I	think	it	is	more	accurate	than	the	impression	method	using	alginate. 2.52	±	0.68 2.76±0.52

3.	I	think	that	model	management	is	more	convenient. 2.73	±	0.48 2.85	±	0.38
4.I	think	it	can	save	time	than	the	impression	made	with	rubber. 2.75	±	0.51 2.83	±	0.44

5.	I	think	that	it	can	save	time	than	impression	making	using	alginate. 2.75	±	0.49 2.83	±	0.44
6.	I	think	the	entire	treatment	process	will	be	simpler. 2.76	±	.047 2.84	±	0.39
7.	I	think	it	will	be	useful	to	get	the	patient’s	attention. 2.68	±	0.54 2.86	±	0.37

8.	I	think	I	can	get	the	patient’s	trust. 2.63	±	0.57 2.85	±	0.38
9.	I	think	I	will	be	able	to	master	and	master	in	a	short	time. 2.61	±	0.60 2.87	±	0.36
10.I	think	the	degree	of	proficiency	will	affect	accuracy. 2.63	±	0.60 2.84	±	0.44

11.I	think	overall	impression	making	using	a	digital	scanner	is	useful	in	
clinical	practice. 2.71	±	0.46 2.87	±	0.36

12.	Overall,	I	am	impressed	with	the	impressions	made	with	digital	
scanners	in	clinical	practice. 2.66	±	0.49 2.88	±	0.35

Total 2.66	±	0.54 2.84	±	0.41

Predictive	inconvenience	by	recognition	the	difference	between	before	and	after	use	of	oral	scanner	is	shown	in	
Table	4.	Predictive	discomfort	according	to	pre-use	of	oral	scanner	was	significantly	different	in	‘I	think	it	would	be	
more	convenient	to	manage	the	model’	and	‘I	think	it	would	be	useful	to	get	the	patient’s	interest’	(p<0.05).	In	other	
words,	before	the	use	of	the	oral	scanner,	the	subjects	were	more	likely	to	predict	the	model	inconvenience	than	those	
who	thought	it	would	be	more	convenient	to	get	the	patient’s	attention	(p<0.05).	There	was	no	significant	difference	
in	predictive	discomfort	according	to	the	degree	of	recognition	after	using	the	oral	scanner	(p>0.05).
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Table 4: Estimation of discomfort before and after use of oral scanner

Variable Before use After use
M ± SD M ± SD

1.	I	think	it	is	more	accurate	than	the	impression	method	using	rubber.

Yes 1.60	±	0.78 1.68	±	0.80
Neutral 1.97	±	0.79 1.72	±	0.77
No 1.22	±	0.67 1.50	±	1.00
F(p) 4.457 0.139

2.	I	think	it	is	more	accurate	than	the	impression	method	using	
alginate.

Yes 1.67	±	0.80 1.65	±	0.80
Neutral 1.87	±	0.81 1.88	±	0.76
No 1.25	±	0.62 1.40	±	0.89
F(p) 2.714 0.967

3.	I	think	that	model	management	is	more	convenient.

Yes 1.62	±	0.81 1.64	±	0.79
Neutral 1.78	±	0.70 2.00	±	0.85
No 3.00	±	0.00 1.00	±	0.00
F(p) 3.308* 1.717

4.	I	think	it	can	save	time	than	the	impression	made	with	rubber.

Yes 1.60	±	0.81 1.67	±	0.81
Neutral 2.00	±	0.63 1.92	±	0.73
No 1.75	±	0.96 1.00	±	0.00
F(p) 2.156 1.808

5.	I	think	that	it	can	save	time	than	impression	making	using	alginate.

Yes 1.62	±	0.83 1.65	±	0.80
Neutral 1.86	±	0.63 2.00	±	0.78
No 2.00	±	1.00 1.00	±	0.00
F(p) 1.129 2.310

6.	I	think	the	whole	treatment	process	will	become	simpler.

Yes 1.67	±	0.83 1.65	±	0.80
Neutral 1.71	±	0.62 1.88	±	0.78
No 2.00	±	1.41 1.00	±	0.00
F(p) 0.186 0.965

7.	I	think	it	would	be	useful	to	get	the	patient’s	attention.

Yes 1.62	±	0.81 1.63	±	0.78
Neutral 1.68	±	0.71 2.07	±	0.82
No 2.75	±	0.50 1.00	±	0.00
F(p) 3.982* 2.267

8.	I	think	I	can	get	the	trust	of	the	patient.

Yes 1.64	±	0.81 1.65	±	0.80
Neutral 1.69	±	0.73 1.93	±	0.70
No 2.20	±	1.10 1.00	±	0.00
F(p) 1.166 1.194

9.	I	think	it	will	be	possible	to	acquire	and	master	in	a	short	time.

Yes 1.65	±	0.83 1.66	±	0.80
Neutral 1.77	±	0.76 1.92	±	0.76
No 1.57	±	0.53 1.00	±	0.00
F(p) 0.319 1.010

10.	I	think	the	degree	of	proficiency	will	affect	accuracy.

Yes 1.63	±	0.81 1.66	±	0.79
Neutral 1.65	±	0.67 1.92	±	0.86
No 2.29	±	0.95 1.33	±	0.58
F(p) 2.189 0.917

11.	I	think	overall	impression	making	using	a	digital	scanner	is	useful	
in	clinical	practice.

Yes 1.61	±	0.83 1.66	±	0.81
Neutral 1.85	±	0.70 1.92	±	0.64
No 0.00	±	0.00 1.00	±	0.00
F(p) 2.258 1.010

12.	Overall,	I	am	impressed	with	the	impressions	made	with	digital	
scanners	in	clinical	practice.

Yes 1.57	±	0.81 1.67	±	0.81
Neutral 1.89	±	0.74 1.83	±	0.72
No 2.00	±	0.00 1.00	±	0.00
F(p) 2.074 0.589

*	:	p<0.01



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         827      

The	results	of	the	multiple	regression	analysis	on	the	factors	that	affected	the	prediction	inconvenience	of	the	
oral	scanner	are	shown	in	Table	5.	The	subjects	were	more	likely	to	use	the	oral	scanner	than	the	rubber	impression	
method.	The	explanatory	power	of	the	variables	was	4.1.

Table 5: Preference factors affecting estimates of discomfort before using oral scanner

Variables B S.E β t p*

1.	Do	you	want	to	continue	to	receive	information	about	your	
digital	oral	scanner	if	you	have	the	opportunity? 0.121 0.198 0.071 0.611 0.543

2.	Do	you	think	it	is	worth	learning	even	if	you	invest	my	time	in	a	
digital	oral	scanner? 0.104 0.231 0.052 0.451 0.653

3.	Are	you	willing	to	continue	using	your	digital	oral	scanner? -1.007 0.330 -0.425 -3.053 0.003**

4.	Do	you	prefer	a	digital	oral	scanner	impression	method	when	
compared	to	the	traditional	impression	method? 0.390 0.240 0.210 1.627 0.107

5.	Do	you	think	there	is	a	difference	in	accuracy	between	an	expert	
and	a	beginner	when	making	a	digital	impression? -0.072 0.132 -0.055 -0.545 0.587

6.	Do	you	think	that	digital	impression	is	essential	in	school	
curriculum? 0.202 0.173 0.124 1.165 0.246

R2=0.091	Adjusted	R2=0.041	F=1.811
**	:	p<0.01

The	results	of	multiple	regression	analysis	on	factors	affecting	discomfort	of	oral	scanner	are	shown	in	Table	
6.The	subjects	of	the	study	were	more	likely	to	use	the	oral	scanner	than	the	alginate	impression	method,	and	the	
explanatory	power	of	the	variables	was	4.0.

Table 6: Preference factors affecting predictive discomfort of oral scanner

Variables B S.E β t p*
1.	Do	you	want	to	continue	to	receive	information	about	your	

digital	oral	scanner	if	you	have	the	opportunity? 0.182 0.207 0.102 0.881 0.381

2.	Do	you	think	it	is	worth	learning	even	if	you	invest	my	time	in	a	
digital	oral	scanner? -0.078 0.241 -0.038 -0.324 0.746

3.	Are	you	willing	to	continue	using	your	digital	oral	scanner? -0.846 0.345 -0.342 -2.456 0.016*
4.	Do	you	prefer	a	digital	oral	scanner	impression	method	when	

compared	to	the	traditional	impression	method? 0.349 0.250 0.180 1.394 0.166

5.	Do	you	think	there	is	a	difference	in	accuracy	between	an	expert	
and	a	beginner	when	making	a	digital	impression? 0.120 0.138 0.089 0.873 0.385

6.	Do	you	think	that	digital	impression	is	essential	in	school	curriculum? 0.291 0.181 0.171 1.609 0.111
R2=0.090	Adjusted	R2=0.040	F=1.804

*	:	p<0.05

The	most	important	step	in	the	dental	practice	area	
is	 to	reproduce	 the	shape	of	 the	oral	cavity	 to	create	a	
replica	model,	which	should	be	accurately	impression	of	
the	oral	 condition,	 and	 should	be	 satisfied	at	 the	 same	
time	with	less	inconvenience	and	time	saving.

Importantly	 when	 applying	 the	 digital	 oral	
impression	 technique	 clinically,	 it	 is	 important	 to	 note	

that	the	trueness	of	how	accurately	the	oral	impression	
data	expresses	the	shape	of	the	actual	abutment	and	the	
precision	of	the	accuracy	of	the	instrument’s	repeatability,	
And	the	restoration	of	the	restoration	through	the	CAD-
CAM	fabrication	process5.	Most	of	the	existing	studies	
approached	the	technical	problems	such	as	the	accuracy	
of	 the	 prosthesis	 using	 the	 oral	 scanner.	According	 to	
previous	studies,	the	recognition	of	clinicians	has	greatly	
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influenced	the	use	of	new	digital	devices	and	products	in	
the	dental	field	until	they	are	introduced	into	the	clinic6. 
Therefore,	 dental	 practitioners	 will	 need	 to	 acquire	
education	 and	 skills	 so	 that	 they	 can	 think	 positively	
about	 digital	 equipment	 in	 the	 rapidly	 developing	 and	
changing	 dental	 field	 and	 utilize	 them	 for	 medical	
treatment.	The	purpose	of	this	study	was	to	compare	the	
differences	in	perception	and	preference	between	before	
and	 after	 using	 the	 oral	 scanner	 for	 the	 current	 dental	
hygiene	 students.	 We	 predicted	 that	 only	 about	 50%	
would	be	easy	to	use	before	using	the	scanner	directly,	
and	the	rest	predicted	that	it	would	be	difficult	or	difficult	
to	obtain	the	same	impressions	as	the	existing	ones.	Here	
was	no	difference	in	difficulty	between	rubber	impression	
material	and	alginate	impression.	The	preference	of	oral	
scanner	was	very	positive	and	 it	 showed	preference	 to	
continue	using	it.

In	comparison	with	before	use	of	the	oral	scanner,	
it	was	found	that	the	awareness	improved,	the	treatment	
process	 became	 easier,	 the	 oral	 scanner	 was	 more	
favorable	 to	 the	 use	 of	 the	 oral	 scanner,	 and	 the	 oral	
scanner	 was	 more	 effective	 than	 the	 conventional	
impression	I	thought	it	would	be	correct.	According	to	
many	studies,	the	internal	fit	and	marginal	fit	of	the	oral	
scanner	 are	 within	 the	 error	 range,	 and	 the	 reliability	
and	accuracy	of	the	digital	impression	are	confirmed7-9. 
People	 who	 thought	 that	 managing	 the	 model	 before	
using	 the	 oral	 scanner	 was	 not	more	 comfortable	 and	
did	not	care	about	getting	the	patient’s	attention	thought	
that	 it	 would	 be	 uncomfortable	 before	 using	 the	 oral	
scanner.	In	other	words,	 the	preference	of	oral	scanner	
differs	 according	 to	 recognition	 difference.	 If	 you	 are	
willing	to	continue	using	your	mouth	scanner,	it	affects	
the	preference	of	your	mouth	scanner.	This	suggests	that	
the	preference	for	the	oral	scanner	is	increase	as	the	user	
tries	to	use	it	continuously	in	advance.

Patient	 satisfaction	 with	 chair	 side	 digital	 system	
in	dentistry,	 recognition	of	dental	 technician	for	CAD/
CAM,	attitude	and	recognition	of	Canadian	orthodontist	
for	 digital	 photography	 and	 digital	 radiography	 have	
been	reported	both	in	Korea	and	abroad.	In	the	study	of	
Park	 etc.10,	 dental	 hygienists	working	 in	 dentists	were	
required	to	recognize	and	educate	digital	equipment.	In	
addition,	 as	 the	 number	 of	 dental	 workers	 demanding	
the	education	of	dental	digital	equipment	increases,	the	
education	of	dental	digital	equipment	of	dental	workers	
should	be	activated.

Changes	 in	 the	 pattern	 of	 dental	 care	 will	 surely	
advance	rapidly,	and	thus,	it	is	inevitable	that	there	will	
be	 an	 area	 destruction	 of	 the	 new	 treatment	 area	 and	
competition	for	the	new	treatment	area.	Therefore,	it	is	
natural	 that	 the	 principle	 education	 for	 the	 traditional	
medical	 treatment	 method	 should	 be	 practiced.	
However,	it	is	natural	that	the	school	education	for	the	
understanding	 and	 utilization	 of	 the	 digital	 dentistry	
should	be	performed	in	parallel	with	the	paradigm	change	
period	in	which	the	day	is	changing	differently11,12.

The	limitation	of	this	study	is	that	it	is	not	possible	
to	 extend	 the	 results	 of	 the	 study	 to	 the	whole	 dental	
hygiene	department	students	in	some	areas.	It	is	difficult	
to	expand	the	number	of	the	study	subjects	to	expand	the	
sample	size,	to	supplement	the	diversity	of	the	subjects,	
and	a	comparative	study	is	need13.

CONCLUSION

The	most	 important	 issue	 for	 the	whole	 period	 of	
dentistry	 is	 ‘the	 change	 of	 dental	 care	 by	 the	 digital	
dentist	age’.	Of	these,	the	fastest	rate	of	change	has	been	
introduced	clinically	and	the	dental	industry’s	attention	
is	 focused	 on	 the	 introduction	 of	 ‘chairside	 digital	
systems’.	 Especially,	 the	 impression	 through	 the	 oral	
scanner	is	different	from	the	analog	impression	system	
using	 the	 impression	 material	 and	 the	 tray,	 and	 the	
digital	impression	is	a	method	of	directly	acquiring	the	
oral	information	of	the	patient	by	using	the	oral	scanner.	
Due	 to	 the	 continuous	 supply	 of	 oral	 scanners,	 CAD-
CAM	work	is	being	done	with	only	scanned	digital	data	
without	a	clinical	model.	Therefore,	this	study	confirmed	
the	perception,	preference,	and	prediction	inconvenience	
of	 dental	 hygiene	 students’	 oral	 scanner.	These	 results	
can	be	used	as	basic	data	in	the	field	of	dental	hygiene	
education	and	digital	dental	education	in	the	future.
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ABSTRACT

Background/Objectives:	The	health	care	service	environment	is	changing	from	existing	treatment	center	to	
preventive	center,	from	hospital	center	to	home	center,	from	disease	center	to	health	center.

Method/Statistical analysis:	In	this	study,	we	analyzed	the	current	status	of	domestic	and	external	healthcare	
information	systems	and	the	operation	cases	of	existing	healthcare	information	systems	in	order	to	derive	
strategies	 for	 smart	 healthcare	 and	 healthcare	 information	 systems.	 In	 addition,	 the	 standard	 status	 of	
international	standards	organizations	related	to	medical	informatization	was	also	investigated	and	analyzed.

Findings:	The	purpose	of	this	study	is	to	develop	the	information	system	related	to	various	smart	systems	to	
provide	patient	-	centered	services	along	with	the	development	of	computing	environment,	and	to	establish	a	
smart	health	care	system	such	as	a	clothing	health	management	system,	a	home	care	system,	respectively.	This	
is	expected	to	contribute	to	the	realization	of	health-care	and	preventive-oriented	service-oriented	medical	
information	system,	not	telemedicine	and	medical	care	in	future	ubiquitous	and	smart	cloud	environments.

Improvements/Applications:	The	service	 -	oriented	medical	 information	system	proposed	 in	 this	 study	
will	strengthen	the	competitiveness	of	hospitals	in	addition	to	the	rationalization	of	hospital	management,	
the	medical	decision	-	making	of	medical	staff	and	the	support	of	managerial	decision	-	making.

Keywords: Smart, Healthcare, Information system, Medical service, Mobile computing.

INTRODUCTION

Currently,	 information	 technology	 (IT)	 is	
developing	 into	 a	 convergence	 system	 by	 combining	
related	technologies.	In	particular,	medical	information	
industry	 in	 ubiquitous	 environment	 has	 attracted	 new	
interest	in	mobile	medical	information	service	1,	2-4.	With	
the	recent	development	of	smart	devices,	the	information	
environment	of	mobile	users	has	been	developed	rapidly	
and	 convenience	 has	 improved.	 Recently,	 the	 mobile	
computing	environment	is	becoming	commonplace	due	
to	the	launch	of	many	mobile	terminals	such	as	netbook,	
notebook,	 iPhone,	 Galaxy	 S,	 iPad	 and	 so	 on.	 Smart	
Healthcare	 refers	 to	 a	 smart	 device-based	 healthcare	
service	in	consultation.	Extensive	smart	health	care	refers	
to	all	user-centric	health	care	systems	and	components.

In	the	medical	field,	 it	 is	necessary	to	utilize	IT	to	
enhance	 competitiveness	 and	 enhance	 service.	 With	
the	 advancement	 of	 computing	 technology,	 attention	
and	 technology	 development	 for	 telemedicine	 and	
home	medical	 care	 are	 being	 activated.	Some	medical	
information	 is	 being	 shared	 through	 E-Hospital,	 a	
hospital	 information-oriented	 business	 centered	 on	
large	 hospitals.	The	 government	 has	 created	 a	 plan	 to	
activate	 U-Healthcare	 using	 information	 technology	
infrastructure.	 In	 2008,	 the	 Ministry	 of	 Health	 and	
Welfare	 also	 established	 a	 mid-	 and	 long-term	
comprehensive	plan	to	activate	U-Healthcare	1,	5.

Medical	 service	 refers	 to	 various	 useful	 services	
provided	to	patients	and	healthcare	providers	based	on	
their	medical	activities	in	relation	to	disease	prevention	
and	 treatment	 activities.	 Medical	 care	 means	 the	
enforcement	 of	 medical	 technology,	 such	 as	 medical	
care,	preterm	birth,	and	nursing,	performed	by	a	medical	
person	Article	25	of	the	Medical	Law.	That	is,	the	term	
medical	 treatment	refers	 to	an	experience	and	function	
based	 on	 medical	 expertise,	 such	 as	 examination,	
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optometry,	 prescription,	 medication,	 and	 surgical	
operation.	 Examples	 of	 medical	 practices	 include	
diagnosis,	medication,	injection,	transfusion,	anesthesia,	
surgery,	treatment,	immunization,	and	patient	care.

In	recent	years,	based	on	electronic	medical	records	
(EMRs),	 domestic	 hospitals	 have	 become	 increasingly	
industrialized.	 In	 order	 to	 provide	various	 statistics	 and	
researches	of	hospitals	 that	are	distributed	and	operated	
independently	 in	 each	 region,	 (DW:	 Data	Warehouse).	
Medical	 informatization	started	 from	electronic	medical	
records.	EMR	is	a	solution	that	can	provide	the	same	level	
of	medical	services	to	other	medical	institutions	through	
informative	 data	 such	 as	 patient	 medical	 records	 and	
related	DBs	even	if	the	patient	who	is	being	treated	moves	
to	the	hospital	by	informing	doctor’s	medical	records.

Medical	information	is	information	that	is	produced	
and	 utilized	 in	 the	 process	 of	 prevention,	 diagnosis,	
analysis,	 and	 treatment	 of	 diseases	 in	 healthcare	
institutions.	 As	 medical	 science	 data	 is	 digitized,	
hospital	management,	medical	service,	system	operation	
work	 is	 shifted	 to	 information	 technology	 base.	 And	
the	importance	of	medical	information	has	been	greatly	
emphasized.

Electronic	medical	information	means	that	medical	
records	recorded	by	a	medium	such	as	paper,	microfilm	
or	optical	disk	are	recorded	in	the	form	of	an	electronic	
medium	without	changing	 the	 structure	of	 its	business	
processing	structure,	information	range,	or	information	
contents.	 (Medical	 Image	 Storage	 and	 Transmission	
System),	 OCS	 (Prescription	 Delivery	 System),	 LIS	
(Clinical	 Pathology	 Information	 System),	 etc,	 because	
it	 is	obliged	to	keep	records	of	establishers	or	medical	
services	of	medical	institutions	for	the	period	stipulated	
in	Article	14	of	the	Enforcement	Regulations	of	Medical	
Law.	 ,	A	medical	 adverse	 effect	monitoring	 system,	 a	
medical	imaging	system	(cardiology),	a	3D	workstation,	
and	a	radiation	information	system	(RIS)	13.

Today,	 medical	 service	 policy	 changes	 and	 the	
development	 of	 information	 technology	 (IT)	 have	 led	
to	a	new	era	of	environmental	change.	In	other	words,	
the	demand	for	quality	improvement	of	medical	services	
is	 increasing	due	 to	 income	 level	 and	 improvement	of	
education,	 aging	of	population,	 improvement	of	 social	
welfare,	 change	 of	 perception	 of	 medical	 service	 as	
basic	 rights	 of	 the	 people.	Moreover,	 the	 paradigm	 of	
information	communication	is	ubiquitous,	smart,	cloud	

computing	 environment	 which	 can	 send	 and	 receive	
desired	 information	 in	 real	 time	 regardless	 of	 anyone,	
anytime,	 anywhere,	 any	 device	 ,	 Domestic	 medical	
institutions	are	also	investing	and	interested	in	Internet-
based	 remote	 medical	 services	 that	 provide	 services	
such	as	prevention,	diagnosis,	treatment,	and	follow-up	
management	 at	 any	 time	 and	 anywhere	 by	 connecting	
these	 information	 and	 communication	 technologies	
with	medical	 information	 systems	have.	 It	 is	 expected	
that	customer	satisfaction	will	be	improved	by	realizing	
accurate	point-of-care	(POC)	of	customers	in	real-time,	
making	accurate	diagnosis	using	various	personal	care	
data	 of	 customers,	 and	 transmitting	 the	 information	 to	
customers	again.

In	 this	 paper,	 we	 propose	 a	 more	 efficient	
information	system	to	provide	medical	service	in	mobile	
computing	 environment	 and	 provide	 medical	 service	
in	 ubiquitous	 computing	 environment	 to	 achieve	 such	
future	healthcare	service.	In	the	mid	/	long	term,	various	
medical	institutions	and	smart	u-Health	devices	will	be	
linked	by	using	 the	cloud	computing	system	base,	and	
optimal	 treatment	 for	 individual	customers	and	elderly	
care	services	will	also	be	customized.	In	order	to	provide	
smart	 healthcare	 services,	 integration	 with	 various	
information	systems	of	medical	institutions	linked	with	
various	information	systems	should	be	integrated.

The	 composition	 of	 this	 study	 is	 as	 follows.	 In	
Chapter	2,	the	current	situation	of	healthcare	information	
service	 is	 reviewed.	 In	 Chapter	 3,	 the	 structure	 and	
improvement	strategy	of	smart	healthcare	and	healthcare	
information	 system	 are	 described.	 Section	 4	 discusses	
conclusions	and	future	research	directions.

Background of Change for Medical Information 
System

Domestic cases:	Since	the	early	1990s,	the	information	
technology	 in	 the	 domestic	 medical	 and	 health	 care	
system	has	been	promoted,	and	the	computerization	of	
the	general	hospitals	has	been	almost	universal	in	2000.	
As	of	2005,	digitalization	of	medical	information	(EMR,	
PACS,	etc.),	which	is	the	core	of	practical	hospital	work,	
is	being	promoted	in	dairy	information	system.

The	remote	medical	field	 is	a	medical	service	 that	
provides	 medical	 treatment,	 diagnosis,	 consultation,	
treatment,	 delivery	 of	medical	 information,	 and	health	
education	using	data	communication	such	as	telephone	
line,	 private	 line,	 ATM,	 By	 transmitting	 radiographic	



     832      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

images,	 clinical	 pathology	 test	 results,	 endoscopic	
images,	 etc.	 to	 each	 other,	 medical	 knowledge	 and	
treatment	 techniques	 are	 supported	 or	 advised	 on	 the	
treatment	direction	and	the	patient	 is	 treated	according	
to	the	guidelines.

In	 the	 field	 of	 home	 healthcare	 services,	 home	
healthcare	services	using	home	information	technology	
and	prevention	of	illness	are	becoming	more	and	more	
possible	with	the	development	of	ubiquitous	technology	
such	as	RFID.

From	 the	 institutional	 perspective,	 the	 legal	
environment	 for	 medical	 informatization	 was	 created	
in	 2003	 by	 legislating	 electronic	 medical	 records,	
electronic	prescriptions,	and	telemedicine.	This	enables	
electronic	records	of	medical	records	and	prescriptions,	
and	 provides	 the	 basis	 for	 providing	 remote	 medical	
services	by	eliminating	legal	barriers	to	telemedicine.

The	 Korea	 IT	 Industry	 Promotion	Agency	 (KIDA)	
reported	 that	 in	 the	 “Medical	 Information	 System	
Market	with	Global	Competitive	Environment,”	medical	
expenditures	 increased	 from	USD	 780	 in	 2000	 to	 USD	
1,318	 in	 2005,	 1.4	 times	 higher	 than	 in	 2000,	 “He	 said.	
The	domestic	medical	 information	 industry	market	 grew	
16.3%	in	2006	to	about	KRW	250	billion	in	2007,	and	it	
has	 increased	 to	 about	 300	 billion	KRW	 in	 2008	 and	 is	
continuing	 to	 increase.	 Currently,	 the	 domestic	 medical	
information	system	market	is	dominated	by	medical	image	
storage	 and	 delivery	 system	 (PACS),	 electronic	 medical	
record	(EMR),	and	prescription	delivery	system	(OCS).

Meanwhile,	the	rapid	development	of	IT	technology	
has	accelerated	the	advancement	of	the	medical	service	
industry,	 and	 medical	 information	 system	 solutions	
such	 as	 PACS,	 EMR	 and	 OCS	 have	 been	 introduced	
to	medical	 institutions	 such	 as	medical	 clinics.	And	 it	
is	 contributing	 greatly	 to	 enhance	 the	 convenience	 of	
patient’s	medical	use	by	rapid	processing.

The	 healthcare	 information	 system	 industry	 is	 not	
limited	 to	 the	 informatization	 of	 medical	 institutions,	
but	 it	 is	 developing	 into	 a	 total	 healthcare	 industry	
that	 includes	 medical	 devices,	 solutions,	 and	 services	
as	 networks	 for	 patients,	 medical	 institutions,	 and	
governments.

Domestic	 medical	 information	 systems	 companies	
are	 accumulating	 their	 experience	 and	 know-how	 in	
developing,	 constructing	 and	 servicing	 advanced	 IT	

infrastructure	and	medical	 information	 solutions.	 If	you	
take	advantage	of	 these	advantages,	you	will	be	able	 to	
develop	U-Healthcare	and	smart	healthcare	industry	It	is	
expected	that	it	will	be	able	to	demonstrate	competitiveness	
in	 competition	with	 global	medical	 information	 service	
companies	as	well	as	with	global	IT	companies.

As	a	major	player	in	the	domestic	healthcare	market,	
BitComputer,	 SK	 Ubiqua,	 EasyCare,	 and	 Infinite	
Healthcare	are	among	 the	 leading	players.	 In	addition,	
major	subsidiaries	such	as	Samsung	SDS	and	LGCNS	
are	 making	 inroads,	 and	 GE	Healthcare	 and	 IBM	 are	
adding	to	this.

Foreign cases:	In	April	2010,	227	companies,	including	
Intel	in	the	US,	Omron	in	Japan,	Panasonic	and	Sharp,	
organized	 a	 group	 called	 Community	 Health	Alliance	
(CHA),	and	are	actively	promoting	IT	in	the	following	
medical	 sectors.	 It	 is	 looking	 for	 a	 way	 to	 utilize	 the	
communication	module	in	various	medical	devices	such	
as	blood	pressure	monitor,	electrocardiogram,	and	scale	
to	 observe	 patient’s	 condition	 in	 real	 time	 and	 share	
analysis	 data	 and	 use	 it	 in	 treatment	 method.	 To	 this	
end,	we	decided	to	unify	communication	standards	and	
protocols	of	various	devices.

In	 Japan,	 Softbank	 is	 focusing	 on	 urgent	
telemedicine	services	using	iPhone.	Imaging	data	can	be	
sent	to	the	doctor’s	specialist	in	the	field	for	immediate	
advice	 on	 the	 patient’s	 condition,	 or	 a	 specialist	 at	 a	
university	 hospital	 can	 provide	 services	 to	 novice	 and	
other	physicians	in	real	time.

The	 u-Health	 market	 in	 the	 United	 States	
is	 growing	 mainly	 in	 large	 companies	 related	
to	 IT,	 telecommunication,	 and	 medical	 sector.	
Venture	 companies	 are	 leading	 the	 field	 of	 medical	
informatization.	 The	 U-Health	 service	 market	 in	 the	
United	 States	 is	 about	 $	 2.1	 billion	 as	 of	 2010	 and	 is	
expected	to	surge	more	than	five	times	in	the	next	five	
years,	exceeding	$	10	billion.

The	 global	 healthcare	 market	 grew	 from	 about	 $	
3.8	 trillion	 in	 2005	 to	 about	 $	 4.5	 trillion	 in	 2010,	 to	
about	$	6.3	 trillion	 in	2020	and	about	$	8.8	 trillion	 in	
2030	Is	expected	to	expand	(Medistat	Ltd.).	The	global	
healthcare	market	is	expected	to	expand	to	around	$	5.9	
trillion	 by	 2012,	 with	 the	 u-health	 market	 accounting	
for	 around	 $	 400	 billion,	 an	 average	 annual	 growth	
rate	 three	 times	 higher	 than	 other	 general	 healthcare	
markets	 (Frost	&	Sullivan).	Developed	 countries	 such	
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as	the	United	States	and	Japan	predict	that	u-health	will	
become	one	of	core	services	as	 the	cloud	environment	
is	settled	in	advance,	and	government,	business,	,	Ultra-
small	computer,	and	IPv6.

Healthcare Information System and Smart Healthcare

Status of Healthcare Information Standard: 
Representative	 international	 standards	 organizations	
related	 to	medical	 informatization	 are	DICOM,	 IEEE,	
ISO	and	CEN,	HL7,	WHO	and	SNOMED.	In	addition,	
in	 ITU,	 medical	 data	 notation	 and	 messaging-based	
technologies	 are	 being	 studied	 in	 UN	 /	 CEFACT	 and	
OASIS	 on	 wireless	 communication	 protocols	 for	
medical	information.

DICOM	 was	 developed	 by	 the	 NEMA	 /	 ACR	
committee	as	a	standard	video	signal	protocol	operating	
on	TCP	/	IP	for	transmission	of	medical	digital	images	
and	incidental	medical	integrated	information,	and	there	
are	currently	16	standardization	standards8.

ASTM	 is	 a	 standards	 body	 that	 deals	 with	 the	
certification	of	product	producers	and	users	to	use	such	
materials	easily	by	testing	the	use	and	characteristics	of	
almost	all	the	products	and	materials	distributed	in	the	US	
and	standardizing	the	quality	of	the	product.	Currently,	
the	 E31	 Technical	 Committee	 is	 leading	 healthcare	
standardization	 9.	ASTM	 standardization	 is	 a	 standard	
in	 the	 United	 States,	 and	 international	 standardization	
standards	such	as	IEEE,	ISO,	HL7,	DICOM,	and	IETF	
are	 applied	 rather	 than	 development	 of	 new	 technical	
standard	for	medical	informatization.

ISO/TC215	 is	 a	 medical	 information	 technology	
committee	 that	 aims	 to	 develop	 interoperability	 and	
compatibility	 of	 data	 between	medical	 devices	 and	 to	
develop	standards	necessary	for	digitalization	of	medical	
records.	8	working	groups	(WG)	are	active	as	follows10.

HL7	is	a	standards	body	for	establishing	standards	
for	access	to	hospital	information	systems	and	medical	
equipment.	 It	 currently	 has	 29	 branches,	 including	
Korea,	and	is	the	ANSI	de	facto	standard	for	electronic	
exchange	of	medical	information	6,	7.	HL7	stands	for	the	
seven	 layers	 of	 ISO	 /	OSI,	which	 is	 the	 highest	 level.	
It	 is	 a	 standard	 that	 can	 perform	 data	 transmission	
between	systems	as	efficiently	as	possible	for	processing	
large	 amount	 of	 information	 of	 distributed	 medical	
information,	In	order	to	achieve	the	goal.	Figure	1	shows	
HL7	standard	architecture.

Figure 1: HL7 Standard Architecture

Among	the	standards	for	standards	interoperability,	
HL7	 and	 DICOM	 are	 the	 standards	 related	 to	 data	
transmission.	 Contents	 of	 EMR	 contents	 are	 defined	
in	 ASTM.	 IEEE1073	 discussed	 the	 framework	 and	
transmission	 and	 data	 standards	 that	 enable	 data	
transmission	 and	 sharing	 between	 heterogeneous	
medical	 devices	 for	 the	 purpose	 of	 providing	 real-
time	 plug-and-play	 interoperability	 between	 medical	
devices.	Currently,	ISO	/	TC215	ISO	/	IEEE	1073	work	
is	 in	progress	 [11].	 IHE	has	been	established	to	perform	
harmonization	among	these	standards,	re-interpretation	
of	 standards	 conformance	 to	 ensure	 implementation	
guide	and	interoperability.	IHE	is	a	kind	of	facilitation	
organization	 for	 the	 realization	of	medical	 information	
standardization	jointly	promoted	by	HIMSS	and	RSNA,	
has	 more	 than	 100	 vendors	 12.	 Figure2	 is	 a	 access	
standard	for	information	sharing	of	IHE.

Figure 2: Access Standard for Information Sharing 
of IHE

Smart healthcare System:	 The	 real-time	 medical	
system	is	constructed	according	to	the	patient’s	mobility	
and	 urgent	 state	 by	 checking	 (sensing)	 the	 patient’s	
condition	in	real	time	[5].In	the	medical	and	health	field,	
development	of	services	that	utilize	cloud	computing	and	
smart	phones	is	being	actively	pursued.	It	automatically	
collects	 information	 related	 to	 patient’s	 behavior	 or	
health	using	sensor	of	cloud-related	terminal	and	enables	
real-time	information	sharing	between	doctors,	patients	
and	 disease	 management	 providers,	 thereby	 enabling	
customized	treatment	optimized	for	individual	patients.	
For	example,	a	variety	of	health	monitoring	systems	such	
as	 a	 door-eye	 examination	 system	 for	 a	 door,	 a	 blood	



     834      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

pressure	monitor	for	regular	blood	pressure	monitoring,	
a	 health	 meter	 for	 measuring	 exercise	 amount,	 and	 a	
fallacy	sensing	mat	are	under	development.

Personal	 health	 guidance,	 and	 so	 on,	 and	 it	 can	
be	 treated	 as	 a	 kind	 of	 ‘information	 medicine’	 as	 a	
prescription	 medicine	 product.The	 development	 of	
portable	and	mobile	medical	devices	and	the	development	
of	telemedicine	information	devices	are	the	strategies	to	
strengthen	 the	 emergency	medical	 system,	 so	 that	 the	
patient’s	 intelligence	 can	 be	 determined	 intelligently.	
We	want	to	build	a	medical	information	infrastructure	to	
provide	medical	services.

Apparel Health Management System:	In	recent	years,	
research	and	development	of	a	future	apparel-type	bio-
signal	 measurement	 system	 emphasizing	 the	 mobility	
of	a	patient	or	a	patient’s	family	is	actively	under	way.	
The	 development	 of	 various	 types	 of	 bio-information	
measurement	modules	such	as	shoes,	belts,	rings.	There	
is	an	attempt	to	do	so.

Attempts	have	been	made	 to	 incorporate	 the	 latest	
information	 and	 communication	 technologies	 into	 the	
u-health	field,	 such	as	 the	development	of	attachment-
type	 bio-signal	 detection	 systems	 in	 NASA,	 HP,	 and	
MIT.	 A	 remote	 health	 diagnosis	 system	 capable	 of	
communicating	 with	 a	 wearable	 computer,	 and	 a	
clothing	type	health	diagnosis	system	such	as	LifeShirt	
and	 LifeGuard	 capable	 of	 measuring	 and	 analyzing	
a	 biological	 signal	 using	 smart	 accessories	 are	 being	
developed.

In	 recent	 years,	 research	 investment	 related	 to	
development	 of	 micro	 devices	 and	 micro	 systems	 for	
the	purpose	of	bio-medical	information	communication	
applications	has	been	actively	made.U-Health	e-service	
platform	based	on	mobile	phone	and	u-Health	application	
service	program	to	measure	and	manage	stress,	obesity,	
and	blood	sugar	are	actively	being	developed	in	medical	
related	SMEs	and	venture	companies.

Home Care System:	 Home-care	 system	 is	 required	
to	 manage	 the	 health	 of	 the	 customer	 and	 transmit	
related	 data	 to	 the	 service	 center	 by	 using	 the	 home	
bio-information	 measuring	 device	 directly	 at	 home,	
continuously	 monitoring	 the	 health	 condition,	 and	
coping	with	the	emergency	situation.

The	 remote	 monitoring	 platform	 developed	 by	
Philips	can	easily	measure	body	weight,	blood	pressure,	
electrocardiogram,	blood	sugar,	etc.	using	the	equipment	
provided	 at	 home	 and	 transmit	 the	 related	 biometric	

information	to	the	remote	station	and	store	it	on	the	data	
server	in	the	service	center	via	the	Internet	The	person	in	
charge	monitors	and	manages	health.

Welchy	 Allyn	 of	 the	 United	 States	 developed	
a	 mobile	 terminal	 capable	 of	 monitoring	 biometric	
information	and	used	it	as	a	patient	management	device.	
Honeywell	HomMed,	Viterion,	 etc.	 developed	 a	 home	
bio-information	 measuring	 instrument	 and	 provided	
various	home	care	services.

Telemedicine	using	NGI	(Next	Generation	Internet)	
is	being	piloted	by	R	&	D	programs	of	various	federal	
agencies.	 TAC	 (Tactile	 Air	 Command)	 Teleradiology	
Project	 in	 the	 United	 States	 demonstrates	 remote	
telecommunication	 systems	 using	 existing	 telephone	
lines	 and	 suggests	 the	 possibility	 of	 telemedicine	
diagnosis.

The	company	NHS	in	the	EU	has	started	digitizing	
medical	 images	 since	 2003	 and	 provides	 health	
information	 through	 media	 such	 as	 telephone,	 online,	
and	digital	satellite	TV	through	the	NHS	Direct	website.

Medical Expert System:	 In	order	 to	perform	accurate	
professional	 medical	 practice,	 medical	 information	
should	be	shared	among	professional	medical	staff	and	
systematically	constructed	medical	care	know	-	how	of	
medical	staff.	The	systematic	support	of	various	medical	
treatment	 support	 alternative	 options	 for	 professional	
medical	 staff	 to	 carry	 out	 correct	 measures	 according	
to	the	condition	of	the	individual	patient	to	improve	the	
narrowed	medical	treatment,	Prevention	or	reduction	of	
accident	rate.

And	if	the	medical	information	system	has	been	used	
up	 to	 now	 as	 it	 accumulates	medical	 information,	 the	
medical	expert	system	extracts	new	medical	information	
based	on	accumulated	medical	information	and	provides	
an	 alternative	 system	 for	 finding	 improved	 medical	
treatment	methods	do.

Issues and Development Directions: This	 section	
looks	 at	 the	 ongoing	 issues	 in	 terms	 of	 the	 technical	
aspects	of	medical	information	and	medical	services	in	
order	 to	establish	a	 future	medical	 information	 system	
and	 suggests	 directions	 for	 development	 of	 medical	
information	 services.	 We	 will	 consider	 the	 following	
issues	in	order	to	build	a	stable	healthcare	information	
system	that	is	continuously	improving	and	to	maximize	
the	utilization	of	existing	systems.
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	 1.	Medical	Information	Standard	Process	Definition:	
Static	 basic	 process,	 dynamic	 selection	 process,	
virtual	 integration	 process.	A	 static	 process	 is	 a	
fixed	and	constantly	organized	health	information	
process.	 A	 dynamic	 process	 is	 an	 alternative	
process	 that	 is	 dynamically	 selected	 depending	
on	 the	 customer	 and	 system	 context.	 A	 virtual	
process	is	an	unlimited	process	that	is	configured	
to	support	both	static	and	dynamic	processes	and	
an	integrated	user	and	developer	interface.

	 2.	Development	and	definition	of	medical	information	
scenario:	 We	 want	 to	 find	 out	 all	 application	
scenarios	 to	 support	 medical	 information	 users	
and	normalize	them.	Accordingly,	the	function	of	
the	healthcare	information	system	is	continuously	
expanded.

	 3.	Definition	 and	 Improvement	 Strategy	 of	
Healthcare	 Information	 System:	We	 propose	 an	
alternative	to	stabilize	the	structure	of	healthcare	
information	 system	 such	 as	 distributed	 structure	
of	 health	 information	 system,	 concentrated	
structure,	 load	 balancing	 structure,	 and	 defect	
recovery	structure.

	 4.	Definition	of	medical	information	user	interface:	
We	want	to	develop	and	provide	a	more	structured	
and	 convenient	 interface	 for	 various	 user	 needs	
such	as	system	administrator,	medical	information	
service	 user,	 and	 medical	 information	 demand	
user	with	more	detailed	user	configuration.

	 5.	Identification	 and	 definition	 of	 medical	
information	 service	 environmental	 monitoring	
system:	 Automatically	 collecting	 requirements	
of	 continuously	 changing	 medical	 information	
buyer,	or	detecting,	collecting,	analyzing,	defining,	
developing,	Supply	and	the	like.	In	particular,	we	
intend	 to	 strengthen	 the	 healthcare	 information	
service	by	comprehensively	gathering	information	
such	as	healthcare	information	system	environment	
and	healthcare	user	environment,	and	constructing	
system	 interaction.	 There	 is	 also	 a	 need	 for	 an	
information	 pathway	 that	 supports	 the	 feedback	
process	to	strengthen	the	healthcare	ecosystem.

In	 order	 to	 fix	 the	 current	 smart	 health	 welfare	
policy	 toward	 users	 (health	 care	 beneficiary),	 system	
administrator	 (developer	 and	 operator),	 field	 users	
(health	 welfare	 person),	 etc.,	 There	 is	 a	 need	 to	

strengthen.	 Smart	 Device	 Utilization	 Information	 The	
need	 for	 smart	 devices	 in	 the	 current	 policy	 situation	
is	 in	 terms	 of	 convenience,	 immediacy	 (real-time	
performance),	 efficiency	 (maximization	 of	 investment	
versus	utilization).

Therefore,	 the	 Strategy	 for	 Strengthening	 Smart	
User	 Health	 and	 Welfare	 Information	 Service	 (3S)	
should	be	strengthened	as	follows.

	 1.	Enhance	smart	app	and	interface	system	to	realize	
smart	user	system.

	 2.	Establish	 smart	 database	 accessibility,	 establish	
smart	 information	 system,	 establish	 linkage	
with	big	data,	 and	 create	 roadmap	 to	 strengthen	
utilization	and	accuracy	of	analysis	and	evaluation	
of	healthcare	information.

	 3.	Improve	 social	 welfare	 staff	 terminals	 and	
programs	 to	 strengthen	 the	 smart	 health	welfare	
field.	 Furthermore,	 to	 propose	 the	 optimal	
alternative	 of	 on	 -	 site	 health	 welfare,	 we	
intend	 to	 strengthen	 the	 smart	 expert	 system	by	
presenting	 intelligent	 health	 welfare	 policies	
and	 administrative	 alternatives	 in	 real	 -	 time	 as	
selective	alternatives.

CONCLUSION

Future	 health	 care	 environment	 is	 shifting	 from	
conventional	 care	 to	 preventive	 center,	 from	 hospital	
center	 to	 living	 center,	 from	 disease	 center	 to	 health	
center.	 In	 addition,	 the	 necessity	 of	 establishing	 a	
service-oriented	 smart	 medical	 information	 system	 to	
support	 patient-centered	 smart	 medical	 services	 such	
as	 customer-oriented	 medical	 care	 and	 medical	 care	
support	that	provides	services	of	preventive,	diagnostic,	
therapeutic,	 and	 follow-up	 management	 anytime	 and	
anywhere	do.

In	this	paper,	we	focus	on	the	six	aspects	of	technology	
that	 are	 needed	 to	 support	 interoperability	 between	
various	systems	to	provide	patient	-	centered	services	and	
existing	systems	in	hospitals,	along	with	the	development	
of	computing	environment.	Management	system,	2)	home	
care	system,	and	3)	medical	expert	system.

The	proposed	healthcare	 information	 system	 issue	
and	 smart	 health	 welfare	 information	 policy	 direction	
will	 help	 to	 strengthen	 the	 competitiveness	 of	 the	
hospital	 along	 with	 the	 rationalization	 of	 the	 hospital	
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management,	the	medical	decision	making	of	the	medical	
staff	and	 the	decision	making	of	 the	manager,	 and	 the	
future	ubiquitous,	smart,	We	expect	to	contribute	to	the	
realization	 of	 telemedicine	 in	 the	 cloud	 environment	
and	health	care	centered	not	on	medical	care,	but	also	
on	 realization	 of	 preventive	 service	 centered	 medical	
information	system.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	examine	the	affects	of	pulmonary	function	after	
gym	ball	core	exercise	for	university	students	with	sedentary	behavior.

Method/Statistical analysis:	 Thirty	 university	 students	 with	 sedentary	 behavior	 were	 recruited.	 They	
randomly	assigned	to	SEG	or	NEG.	they	also	agreed	to	join	this	study.	Subjects	trained	for	15minutes,	3days	
per	week	for	3weeks.	We	measured	the	value	before	the	exercise	and	after	the	exercise.	We	used	paired	t-test	
to	compare	between	NEG	and	SEG.	For	statically	analysis,	Independent	t-test	was	used.	

Findings:	here	were	no	significant	differences	between	pre-exercise	and	post-exercise	in	NEG,	and	PEF,	
MVV	had	significant	differences	in	SEG.	Also	variations	in	the	group	showed	that	significant	differences	at	
PEF,	MVV	statistically.

Improvements/Applications:	These	 results	 indicate	 that	 gym	ball	 exercise	 had	 an	 effect	 on	 respiratory	
function	of	university	students	with	sedentary	behavior.

Keywords: sedentary behavior, respiratory function, gym ball exercise, core muscle, spirometer

INTRODUCTION

With	 the	 development	 of	 information	 and	
communication	 technology,	 the	 population	working	 in	
the	tertiary	industry	has	increased	as	well.	This	has	led	
many	 to	 live	 a	 sedentary	 lifestyle	 which	 has	 brought	
an	 increase	 in	 patients	 with	 diseases	 that	 come	 from	
the	 lifestyle.	 A	 sedentary	 lifestyle	 is	 when	 a	 person	
spends	most	of	his	time	excluding	sleeping	time	sitting	
down.	And	it	refers	to	all	the	actions	that	cause	energy	
consumption	 sitting	 down	 or	 leaning	 at	 something1,2. 
It	 usually	 refers	 to	 actions	 such	 as	 using	 a	 computer,	
reading	 a	book,	or	driving	 for	 a	 long	 time.	 In	modern	
society,	many	diseases	derive	from	the	sedentary	lifestyle	
as	 it	 causes	 deterioration	 to	 the	 respiratory	 function.	
The	 most	 common	 diseases	 are	 back	 pain,	 weakness	

of	 the	 abdominal,	 dorsal	 and	 lower	 limb	muscles,	 and	
decreased	 respiratory	 function3.	 Respiratory	 function	
plays	a	very	important	role	in	human	life,	just	like	heart	
function.	On	average,	adults	have	about	4500ml	of	lung	
capacity,	 which	 is	 the	 sum	 of	 one	 breathing	 volume,	
inspiratory	reserve	volume,	and	breath	reserve	volume.	
However,	 the	 long	 sedentary	 lifestyle	 can	 reduce	
respiratory	function,	and	the	posture	while	one	is	sitting	
down	 lowers	 the	 respiratory	 function	which	 decreases	
the	 satisfaction	of	 life4.	According	 to	previous	 studies,	
it	is	necessary	to	maintain	the	correct	posture	to	prevent	
respiratory	depression.	Bad	postures	can	lead	to	failure	
of	body	function1,2.	The	muscles	needed	to	breathe	are	
shortened	or	stretched	and	weakened,	which	can	cause	
problems	in	the	respiratory	system.	The	muscles	of	the	
thoracic	and	abdominal	muscles	involved	in	ventilation	
can	 be	 classified	 into	 main	 muscles	 and	 secondary	
muscles.	 The	 muscle	 between	 the	 diaphragm	 and	 the	
rib	 is	 in	 the	 main	 muscle	 group,	 and	 these	 muscles	
are	 activated	 both	 during	 normal	 breathing	 and	 also	
while	 exercising5,6.	Minor	muscles	 are	 activated	when	
breathing	and	ventilation	demands	 increase.	They	help	
the	main	muscles	such	as	the	diaphragm	and	intercostals	
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muscle.	 Scalene	 muscle,	 sternocleidomastoid	 muscle,	
pectoral	muscle,	 abdominal	muscles	 are	 representative	
minor	 muscles.	 Abdominal	 muscles	 are	 composed	
of	 transversus	 abdominismuscle,	 external	 oblique	
abdominal	muscle,	 internal	oblique	abdominal	muscle,	
rectus	 abdominis	 muscle,	 abdomen,	 and	 abdominal	
muscles.	 Abdominal	 muscles	 help	 to	 breathe	 more	
quickly	 than	 normal,	 as	 ventilation	 demands	 increase.	
Especially	 during	 exhalation,	 the	 increased	 pressure	
of	 the	 abdominal	 cavity	 can	 help	 one	 exhale,	 acting	
on	 the	 increased	 aroma	 requirement2,7,8.	 Core	 muscle	
refers	 to	 the	 complex	 of	 the	 trunk-pelvic-hip	 joint	
muscles9,	which	can	be	divided	 into	 the	global	muscle	
and	 the	 local	muscle.	The	global	muscles	are	apparent	
and	 broad	muscles	 such	 as	 the	 rectus	 muscle,	 erector	
spine	 muscles,	 external	 oblique	 abdominal	 muscles	
that	are	 spread	out	 in	 the	abdominal	and	waist	 region.	
These	 muscles	 are	 mainly	 involved	 in	 the	 movement	
of	 the	 torso.	 Local	 muscles	 are	 muscle	 transversus	
abdominis,	 multifidus	 muscle,	 and	 multifidus	 muscle	
located	 in	 the	 abdominal	 walls10.	 Local	 muscles	 are	
mainly	involved	in	the	movement	of	the	whole	body	and	
body	alignment	as	well	as	stability	of	the	waist	segment.	
Core	muscles	not	only	aid	in	stabilization	of	the	trunk,	
but	also	include	a	large	number	of	respiratory	muscles.	
Thus,	 to	 improve	 respiration	 strengthening	 exercises	
is	 essential.	 Core	 muscle	 strengthening	 exercise	 is	 a	
very	 effective	 treatment	 for	 increasing	 the	 upper	 limb	

balance	 of	 patients	 with	 acute,	 subacute,	 and	 chronic	
periodic	 paralysis11.	According	 to	 previous	 research,	 it	
was	reported	that	amongst	the	various	exercise	methods	
core	 muscle	 exercise	 using	 gym	 ball	 strengthens	
muscular	strength	of	abdominal	muscles	and	 improves	
respiratory	 circulation	 function12.	 Gym	 balls	 are	 often	
used	as	physical	therapy	tools	and	can	be	used	safely	and	
entreatingly	 regardless	 of	 age.	Additionally,	 gym	balls	
can	 be	 used	 virtually	 anywhere	while	 being	 relatively	
low	 in	 price.	 Patients	 can	 expect	 the	 effect	 of	muscle	
strengthening,	 flexibility	 and	 endurance	 improvement	
by	doing	various	postures	on	 the	gym	ball	 at	 the	 time	
of	 treatment13.	 Previous	 studied	 performed	 eight	 types	
of	 core	 muscle	 strengthening	 exercises	 using	 gym	
balls	 and	 found	 that	muscle	 activity	was	 higher	when	
exercise	was	done	utilizing	gym	ball	than	general	core	
muscle	 strengthening	 exercises14.	 However,	 most	 of	
the	 previous	 studies	 only	 mentioned	 the	 comparison	
of	 the	 efficiency	 of	 exercise	methods	 using	 gym	 balls	
and	 its	 effect	 on	 muscle	 activity12.	 Research	 on	 how	
core	muscle	 strengthening	exercise	utilizing	gym	balls	
effect	the	respiratory	system	has	not	been	conducted	yet.	
The	purpose	of	this	study	was	to	investigate	the	effects	
of	core	 strengthening	exercise	using	Gym	balls	on	 the	
respiratory	 function	 of	 college	 students	 who	 have	 a	
sedentary	lifestyle	and	to	provide	reference	material	for	
the	study	of	physiotherapy	in	the	respiratory	system.	

Table 1: General Characteristics of Subjects (n = 30)

Classification
Subject Significance level

Experimental Group (SEG) Control Group (NEG) t
Age 21.1	±	1.85a 23.6	±	1.68 5.98*

Height(cm) 169.9	±	7.34	 168.4	±	8.16 -1.05
Weight	(kg) 64.1	±	12.1 63.2	±	10.4 -.274

BMI 21.9	±	2.7 22.1	±	2.42 .251

Smoking Male	n	=	8
Female	n	=	7

Male	n	=	8
Female	n	=	7

Gender n	=	4 n	=	4
aAll	values	are	mean	value	±	standard	deviation	(SD)	*p<0.05	pared	t	test	value.

SUBJECT AND METHOD

Subject:	 In	 this	 study,	 we	 recruited	 male	 and	 female	
students	 in	 their	 twenties	 of	 S	 college	 located	 in	 the	
city	 C	 who	 had	 a	 sedentary	 lifestyle	 and	 had	 a	 full	
understanding	 of	 the	 experiment’s	 purpose	 by	 having	
listened	to	the	detailed	explanation	it.	There	were	a	total	

of	 30	 participants	 and	 the	 subjects	 of	 the	 experiment	
did	 not	 have	 any	 cardiopulmonary,	 neurosurgical	 or	
psychological	illness.	In	order	to	not	violate	the	research	
ethics,	all	subjects	were	fully	informed	about	the	study	
as	 shown	 in	 table	 1.	 The	 participants	 then	 signed	 the	
study	 participation	 agreement	 prior	 to	 engaging	 in	 the	
experiment.
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Intervention:	 The	 subjects	 were	 randomly	 divided	
into	 the	Gym	ball	Exercise	 group	 (SEG)	 and	 the	Non	
Exercise	group	(NEG).	The	Gym	Ball	Exercise	Group	
(SEG)	 exercised	 three	 times	 a	 week	 for	 three	 weeks.	
They	 exercised	 five	 different	 types	 of	 exercises	 and	
did	3	sets	of	each	of	them.	The	subjects	were	given	15	
seconds	 rest	 after	 a	 single	 set	 and	 a	 minute	 of	 break	
after	one	full	session.	The	Gym	ball	of	the	subjects	was	
selected	 based	 on	 if	 the	 participant	 could	maintain	 90	
degrees	 of	 hip	 joint	 bending	 and	 90	 degrees	 of	 knee	
joint	 bending	when	 sitting	 on	 the	 ball.	 The	Gym	 ball	
selection	of	the	subjects	is	shown	in	Figure	1.	Gym	ball	
exercise	 is	 follow	 in	Figure	2.	 (a)	Straight	arm	crunch	
with	curl	up:	The	subjects	held	their	head	straight	with	
their	arms	extended	straight	for	15	seconds	while	lying	
on	the	gym	ball,	(b)	Shoulder	bridge	on	gym	ball:	The	
subjects	layed	on	the	ground	floor	with	their	arms	spread	
out	and	on	the	ground.	Then	they	held	the	bridge	posture	
for	15	seconds	with	both	feet	on	the	gym	ball,	(c)	Back	
extension	exercise	on	gym	ball:	The	subjects	 lied	 face	
down	 on	 the	 gym	 ball	 and	 lifted	 their	 upper	 body	 up	
with	their	arms	extended	forward.	The	posture	was	held	

for	15	 seconds,	 (d)	Roll-out	with	plank	exercise	using	
gym	ball:	The	subjects	put	their	arms	on	the	gym	ball	in	
a	 sitting	position	with	 their	knees,	 rolled	 forward,	 and	
held	 the	 plank	 posture	 for	 15	 seconds,	 (e)	Alternative	
arm	and	leg	extension:	The	subjects	lied	face	down	on	
the	Gym	ball	for	15	seconds	with	one	arm	and	the	other	
leg	extended	straight.	They	did	the	same	exercise	on	the	
opposite	side.

Figure 1: Subject’s setting position on the gymball

     

     

 (a) (b) (c) (d) (e)
Figure 2: Gym Ball Exercise Program

(a) Straight arm crunch with curl up (b) Shoulder bridge on gym-ball (c) Back extension exercise on gym-
ball (d) Roll-out with plank exercise using gym-ball (e) Alternative arm and leg extension

Measurement:	The	forced	vital	capacity	(FVC),	forced	
expiratory	 volume	 at	 one	 second	 (FEV1),	 and	 the	 one	
second	 rate	 (FEV₁/FVC),	peak	 expiratory	flow,	 (PEF),	
and	 maximal	 voluntary	 ventilation,	 (MVV)	 were	
measured	using	SPIROMETER,	Pony	FX,	A-M	system,	
Europe.	 All	 subjects	 performed	 preliminary	 exercises	
to	 understand	 spirometry	 measurement.	 Spirometry	
measurement	was	repeated	 three	 times	and	 the	highest	
value	was	selected.	A	5-minute	rest	period	was	provided	
considering	fatigue	between	measurements.	The	method	

of	measuring	the	spirometry	was	carried	out	according	
to	 the	manual	 of	 the	manufacturer	 of	 the	 apparatus	 as	
follows	 [Figure	 3].	 The	 forced	 vital	 capacity	 (FVC),	
forced	expiratory	volume	at	one	second	(FEV1)	at	one	
second,	 the	 one	 second	 rate	 (FEV1/FVC),	 and	 peak	
expiratory	 flow,	 (PEF)	 were	 measured	 while	 subjects	
were	allowed	to	sit	comfortably	in	their	chairs	with	the	
mouthpieces	comfortably	put	on	their	lips.	After	normal	
breathing	was	carried	out	3	times,	they	inhaled	as	fast	as	
possible,	and	then	maintaining	a	maximum	exhale	for	6	
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seconds.	The	maximal	voluntary	ventilation	(MVV)	was	
measured	by	repeating	the	maximum	expiration	and	the	
maximum	inspiration	for	12	seconds	while	comfortably	
being	seated	on	a	chair.

Figure 3: Spirometry measurement

Data analysis:	 Data	 analysis	 of	 this	 study	 was	 done	
using	 SPSS	 ver.	 22.0	 and	 presented	 with	 mean	 and	
standard	 deviation	 using	 descriptive	 statistics	 to	
identify	 all	 measurements	 and	 general	 characteristics	
of	subjects.	For	the	comparison	of	the	measured	results,	
the	 corresponding	 sample	 t	 test	 was	 used	 and	 the	
independent	t-test	was	used	to	compare	the	differences	
between	 the	 groups.	 The	 significance	 level	 was	 95%	
confidence	level.

RESULTS AND DISCUSSION

The	 changes	 in	 respiratory	 function	 between	 the	
groups	with	the	group	which	performed	the	core	muscle	
strengthening	exercise	on	 the	gym	balls	and	 the	group	
without	 intervention	 were	 measured.	 The	 significance	
level	 was	 analyzed	 using	 the	 pared	 t-test	 and	 the	
independent	 t-test	 as	 shown	 in	 table	 2.	 There	 was	 no	
statistically	 significant	 difference	 in	 the	 Non	 Exercise	
Group	 (NEG)	 in	 all	 the	 measurements	 (p>	 0.05).	 In	
the	Gym	 ball	 Exercise	Group	 (SEG),	 there	was	 not	 a	
significant	 difference	 in	 forced	 expiratory	 volume	 at	
one	second	(FEV1)	and	one	second	rate	(FEV1/FVC)	(P	
<0.05),	but	there	was	a	significant	increase	in	the	forced	
vital	 capacity	 (FVC)	 and	 peak	 expiratory	 flow	 (PEF).
(p<0.05)	When	 comparing	 the	 difference	 rate	 between	
the	two	groups	there	was	a	increase	in	the	forced	vital	
capacity	(FVC),	but	the	increase	was	not	significant.	There	

was	 any	 significant	 difference	 in	 the	 forced	 expiratory	
volume	at	one	second	(FEV1)	and	one	second	rate	(FEV₁/
FVC)	between	the	two	group.	(>0.05)	The	measurement	
of	 peak	 expiratory	 flow	 (PEF)	 showed	 a	 significant	
increase	with	pre-intervention	values	(6.07±2.96)	47.68)	
and	 after	 intervention	 value	 (7.73±3.30).	 There	 was	
also	 a	 significant	 increase	 in	 the	 maximal	 voluntary	
ventilation	 (MVV)	 with	 pre-intervention	 values	
(128.96±47.68)	 and	 after	 intervention	 value(145.99	 ±	
41.01),	respectively[Table	2].	The	purpose	of	this	study	
was	to	investigate	the	effects	of	strength	exercise	using	
gym	balls	on	the	respiratory	function	of	the	30	college	
students	 who	 had	 a	 sedentary	 lifestyle.	 A	 significant	
difference	could	not	be	seen	in	the	Non	exercise	group.	
The	measurement	 of	 the	Gym	ball	 exercise	 group	 did	
not	display	a	significant	difference	in	forced	expiratory	
volume	 at	 one	 second	 (FEV1)	 one	 second	 rate	 (FEV1/
FVC),	 and	 forced	 vital	 capacity	 (FVC).	 However,	
there	 was	 a	 significant	 increase	 in	maximal	 voluntary	
ventilation	 (MVV)	 and	 peak	 expiratory	 flow	 (PEF).	
When	comparing	the	results	of	bith	groups,	both	groups	
did	 not	 show	 a	 significant	 difference	 in	 forced	 vital	
capacity	(FVC),	forced	expiratory	volume	at	one	second	
(FEV1)	 and	 one	 second	 rate	 (FEV1/FVC).	 However,	
there	was	 a	 significant	 increase	 in	 the	peak	 expiratory	
flow	 (PEF)	and	maximal	voluntary	ventilation	 (MVV)	
within	 the	 gym	 ball	 exercise	 group	 (SEG).	 Previous	
studies	have	shown	that	 the	core	muscle	strengthening	
exercise	 in	healthy	 adults	 has	 increased	 the	 expiratory	
flow	 (PEF)	 maximal	 voluntary	 ventilation	 (MVV)	
which	matches	this	research[4].	In	a	previous	study,	they	
researched	 patients	 in	 their	 teens	 with	 scoliosis	 who	
did	exercises	on	the	gym	ball	and	patients	with	chronic	
stroke	 who	 performed	 the	 core	 muscle	 stabilization	
exercises.	 Both	 scoliosis	 and	 chronic	 stroke	 patients	
showed	 an	 increase	 in	 forced	 vital	 capacity	 (FVC)	
and	 forced	 expiratory	 volume	 at	 one	 second	 (FEV1).	
22	women	 in	 their	 twenties	who	 underwent	 a	 specific	
respiratory	and	general	abdominal	muscle-strengthening	
exercise	did	not	show	a	significant	difference	in	forced	
expiratory	volume.
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Table 2: Comparison of respiratory function of Gym ball Exercise group (SEG) and the Non Exercise group (NEG)

Non Exercise Group (NEG) Gym ball Exercise Group (SEG)
Significance 

Level
Before 

Intervention
After 

Intervention t Before 
Intervention

After 
Intervention t Independent 

t
FVC(L) 3.85	±	1.03a 3.89	±	0.87 -.515 3.89	±	0.93 3.99	±	0.99 -2.582* -.739
FEV₁(L) 3.05	±	0.89 3.13	±	0.80 -1.013 3.36	±	0.76	 3.34	±	0.81 .283 .891

FEV₁/FVC(%) 96.47	±	10.62 96.40	±	9.65 .026 98.60	±	9.92 99.00	±	8.96 -.187 -.141
PEF(L/sec) 6.53	±	2.68 6.92	±	2.41 -1.276 6.07	±	2.96 7.73	±	3.30 -4.107* -2.531†

MVV(L/min) 130.88	±	
42.99

131.55	±	
42.82 -.198 128.96	±	

47.68
145.99	±	
41.01 -5.409* -3.531†

*p<0.05	pared	t	test	value.	†p<0.05	independent	t	test	value	aAll	values	are	mean	value±	standard	deviation(SD)	
FVC:	Forced	vital	capacity,	FEV₁:	Forced	expiratory	volume	at	one	second,	FEV₁/FVC	One	second	rate,PEF:	
Peak	expiratory	flow,	MVV:	Maximal	voluntary	ventilation

at	one	 second	 (FEV₁)	 and	one	 second	 rate	 (FEV₁/
FVC).	There	was	a	slight	increase	in	forced	vital	capacity	
(FVC)	which	was	in	agreement	with	this	research.	As	a	
result	of	the	previous	studies,	the	minimum	intervention	
period	was	 8	weeks.	Therefore,	 it	 seems	 necessary	 to	
apply	 the	 intervention	 period	 and	 the	 application	 time	
longer.	Greer,	et	al.,	has	suggested	that	physical	activity	
should	 be	 increased	 by	 doing	 various	 exercises	 using	
apparatus	 to	 reduce	 problems	 that	 may	 arise	 from	 a	
sedentary	lifestyle.	The	results	of	this	study	suggest	that	
having	a	sedentary	lifestyle	may	lead	to	bad	body	posture	
which	 leads	 to	 a	 possible	 deterioration	 of	 function	 of	
bodily	 function.	 To	 prevent	 such	 deterioration,	 there	
must	be	an	increase	in	physical	activity	1,17.	Examples	of	
studies	on	respiratory-related	physical	activity	include	a	
study	on	observation	of	asthma	patients	from	6~12	who	
performed	 breathing	 exercises	 and	 a	 study	 on	 healthy	
college	 students	 from	 ages	 26~36	who	 performed	 the	
maximal	 expiratory	 exercise	 (MEE).	 Through	 their	
research	 they	 found	 out	 that	 performing	 the	 breathing	
exercises	 not	 only	 increased	 the	 respiratory	 functions,	
but	also	 the	endurance	and	thickness	of	 the	abdominal	
muscles7.	 These	 findings	 confirm	 that	 the	 abdominal	
muscles	 are	 used	 when	 respiration	 is	 performed	 on	
subjects	 whose	 respiratory	 function	 is	 impaired,	 thus	
supporting	 the	 fact	 that	 the	 core	muscle	 strengthening	
exercise	affects	 respiratory	 function.	 It	was	also	 found	
that	 the	 relationship	 between	 respiratory	 function	 and	
core	muscles	was	confirmed	in	subjects	with	respiratory	
system	 problems	 and	 subjects	 without	 problems.	
Previous	 studies	 have	 reported	 increased	 activity	 of	
muscle	 such	 as	 the	 rectus	 abdominal	muscle,	 external	
oblique	 abdominal	 muscle,	 when	 performing	 core	

muscle	 stabilization	 exercises	 using	 Gym	 balls7,14,18. 
This	 suggests	 that	 strengthening	 the	muscular	 strength	
and	increasing	the	activity	of	the	lumbar	and	abdominal	
muscles	stabilizes	the	diaphragm	according	to	the	joint	
exercise19	 and	 that	 the	 enhancement	 of	 the	 abdominal	
pressure	to	assist	the	respiratory	function	may	also	affect	
the	 respiratory	 function.	 In	 another	 previous	 study,	 18	
male	college	students	in	their	20s	were	performed	a	gym	
ball	exercise	to	strengthen	their	expiratory	muscle,	and	
the	results	showed	that	the	effect	of	the	exercise	on	the	
gym	ball	to	enhance	expiratory	muscle	was	effective	in	
improving	 respiratory	 function.	 These	 studies	 provide	
evidence	 that	 core	 muscle	 strengthening	 exercises	
using	Gym	balls	in	this	study	affect	respiratory	function	
including	 aerobic	 function.	 Therefore,	 we	 can	 predict	
that	 core	 strengthening	 exercises	 using	 the	 gym	 ball	
may	be	helpful	 to	 improve	 the	 respiratory	 function	on	
subjects	 with	 a	 sedentary	 lifestyle.	 The	 limitations	 of	
this	 study	were	 that	 it	was	 not	 possible	 to	 control	 the	
activities	of	daily	activities	of	the	subjects	other	than	the	
exercise	time.	Additionally,	the	follow-up	study	was	not	
performed	so	the	follow-up	period	after	the	intervention	
was	 not	 confirmed	 accurately.	 In	 addition,	 there	 are	
limitations	that	do	not	take	into	account	the	physique	and	
physical	fitness	of	the	subjects.	The	intervention	period	
was	set	to	a	short	period	of	three	weeks.	It	is	also	difficult	
to	generalize	the	results	of	studies	on	various	age	groups	
by	conducting	research	on	university	students	which	is	
relatively	a	small	age	group.	We	can	expect	to	provide	
better	 treatment	 for	 respiratory	 system	 physiotherapy	
by	studying	and	comparing	more	effective	and	efficient	
intervention	methods	through	various	future	studies.
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CONCLUSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
effects	of	gym	ball	exercise	on	the	respiratory	function	of	
university	students	who	have	a	sedentary	lifestyle.	The	
results	showed	that	exercise	with	gym	ball	had	a	positive	
effect	 on	 the	 improvement	 of	 respiration	 function	 of	
college	students	with	a	sedentary	lifestyle.	Therefore,	it	
is	expected	 that	 future	 studies	will	 show	various	ways	
of	exercising	with	 the	gym	ball	 to	 improve	respiratory	
function	of	people	a	sedentary	lifestyle.
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ABSTRACT

Background/Objectives:	 Evaluate	 the	 gene	 expression	 of	 the	 human	 dental	 pulp	 cells	 harvested	 from	
supernumerary	tooth	through	the	passages	by	using	quantitative	reverse	transcription	PCR.

Method/Statistical analysis:	Stem	cells	were	harvested	from	the	extracted	supernumerary	tooth.	Primary	
cells	were	incubated	at	37℃	for	7	days.	When	the	cells	reached	80%	confluency,	 they	were	subcultured	
for	 the	 next	 passage.	The	 same	 subculture	was	 performed	 until	 the	 16th	 passage.	Total	RNA	 of	 dentin	
sialophosphoprotein(DSPP),	 ALP,	 dentin	 matrix	 acidic	 phosphoprotein	 1(DMP-1),	 osteocalcin,	 and	
osteonectinwere	extracted	and	quantitative	reverse	transcription	PCR	was	used	to	measure	gene	expression.

Findings:	The	supernumerary	tooth	is	surgically	removed	at	a	relatively	early	age.	The	tooth	can	be	obtained	
in	an	aseptic	condition,	and	it	could	be	extracted	at	a	scheduled	time	so	it	could	be	a	new	donor	of	tooth	stem	
cell	harvesting.	We	performed	this	study	using	dental	stem	cells	collected	from	supernumerary	teeth.From	
the	1st	passage	to	16th	passage,	more	DMP-1	was	observed	in	early	passage	compared	to	late	passage.	More	
ALP,	Osteocalcin,	Osteonectin	were	observed	in	late	passage	compared	to	early	passages.	DSPP	showed	
constant	 expression	during	all	passages.Gene	expression	of	ALP,	Osteonectin,	Osteocalcin,	DMP-1,	 and	
DSPP	showed	no	difference	in	the	undifferentiated	and	differentiated	groups	and	between	passages	through	
1st	to	16th	also.

Improvements/Applications:	Stem	cells	from	supernumerary	tooth	showed	high	gene	expression	potential	
although	it	reached	more	than	the	8th	passage.

Keywords: sDPSCs, supernumerary tooth, gene expression,qRT- PCR, passage

INTRODUCTION

Stem	 cells	 are	 unspecialized	 cells	 that	 has	 a	
property	of	self-renewal	and	it	differentiates	into	various	
specialcells1.	These	stem	cells	exist	in	adult	tissues	like	
blood,skin,	adipose	tissues,	bone	marrow,	hair	follicles,	
and	 dental	 pulp	 cells2-7.	 Because	 of	 usefulness	 in	
regenerative	treatment,	there	are	increasing	studies	about	
mesenchymal	 stem	 cells.	 The	 mesenchymal	 stem	 cell	

can	be	obtained	from	the	embryonic	or	adult	stem	cell.	
But	obtaining	stem	cell	from	the	embryo	can	face	ethical	
issues	so	in	tissue	regeneration	studies,	using	adult	stem	
cell	 takes	up	a	 lot8,9.	Dental	pulp	 is	one	of	 the	sources	
where	mesenchymal	stem	cells(MSCs)	can	be	obtained	
and	 from	previous	 studies	MSCs	can	differentiate	 into	
many	cell	types.	Dental	pulp	stem	cells(DPSCs)	can	be	
the	source	of	induced	pluripotent	stem	cells(iPSCs)10.

Until	 now	 periodontal	 ligament,	 dental	 pulp,	
apical	 papilla,	 exfoliated	 deciduous	 teeth,	 and	 dental	
follicle	 were	 used	 as	 a	 source	 of	 tooth-derived	 stem	
cell.	 The	 impacted	 supernumerary	 tooth	 is	 surgically	
removed	at	a	relatively	early	age.	A	Surgically	extracted	
supernumerary	 tooth	 can	 be	 obtained	 in	 aseptic	
condition,	and	it	could	be	extracted	at	a	scheduled	time	
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so	it	could	be	a	new	donor	of	tooth	stem	cell	harvesting.	
Most	 of	 all	 extracted	 supernumerary	 tooth	 has	 the	
dental	 follicle,	 pulp,	 periodontal	 ligament,	 and	 apical	
papilla.	We	performed	this	study	using	dental	stem	cells	
collected	from	supernumerary	teeth	to	evaluate	the	gene	
expression	 of	 the	 human	 dental	 pulp	 cells	 harvested	
from	supernumerary	tooth	through	the	passages	by	using	
quantitative	reverse	transcription	PCR.

MATERIALS AND METHOD

Supernumerary tooth extraction:	We	studied	6-	year-
old	who	came	 to	Dankook	University	Dental	Hospital	
for	 supernumerary	 tooth	 extraction.	 The	 patient	 had	
no	systemic	disease	or	medical	history.	After	receiving	
approval	(H-1506/006/001)	from	the	Institutional	Ethics	
Committee	 of	 Dankook	 University,	 we	 conducted	
supernumerary	 tooth	 extraction	 for	 dental	 pulp	
harvesting.	The	 extraction	was	 performed	by	 a	 skilled	
surgeon.	After	the	supernumerary	tooth	extraction	tooth	
were	 immediately	 soaked	 into	 the	 α-minimal	 essential	
medium	(α-MEM;	Gibco	BRL,	Grand	Island,	NY,	USA)	
and	were	transferred	to	the	laboratory.

Isolation and culture of cell:	 The	 lower	 part	 of	 the	
cementoenamel	junction	was	sawed	until	it	reached	close	
to	 the	 pulp	 using	 a	 high-speed	 handpiece.	 To	 prevent	
infection	 and	 tissue	 damage,	 sawing	 was	 performed	
under	 sterile	 saline.	 When	 the	 high-speed	 handpiece	
reached	 near	 pulp,	 breakage	was	 performed	 to	 expose	
pulp.	The	pulp	was	harvested	using	a	hand	file.

Harvested	 pulp	 tissues	 were	 finely	 ground	 to	 1.0	
mm3,	and	then	soaked	into	3.0	mg/mL	Type	I	collagenase	
(Sigma-Aldrich	Co.,	St.	Louis,	MO,	USA)	and	4.0	mg/
mL	Dispase	 (Sigma-Aldrich	Co.,	St.	Louis,	MO,	USA)	
solution.	Pulp	tissues	were	kept	in	aincubator	at	37°C	with	
shaking	motion	for	1	hour	and	then	filtered	through	a	70	
μm	Falcon	strainer	(CORNING	Inc.,	NY,	USA).	Filtered	
cells	obtained	from	Falcon	strainer	(CORNING	Inc.,	NY,	
USA)	were	cultured	in	α-MEM	(Gibco	BRL,	Grand	Island,	
NY,	USA)	medium	supplemented	with	20%	FBS	(Gibco,	
Life	Technologies	Corporation,	Carlsbad,	Calif.,	USA),	
100	 U/mL	 penicillin,	 100	 μg/mL	 streptomycin	 (Gibco	
BRL),	 2	 mML-ascorbic	 acid	 (Sigma,	 St.	 Louis,	 Mo.,	
USA)	was	added	and	incubated	for	4-6	days.Incubation	
was	done	at	37°C	with	CO2level	of	5%	until	a	70	-	80%	
confluency	was	achieved.	Obtained	cells	were	named	as	
supernumerary	dental	pulp	stem	cells	(sDPSCs).	After	48	
hours,	every	2-3	days	the	medium	was	changed	according	

to	the	degree	of	confluency,	and	the	cells	not	attached	to	
the	culture	container	was	washed	with	phosphate	buffered	
saline	(PBS).	When	the	cells	attached	to	the	bottom	of	the	
container	showed	80%	saturation,	the	cells	were	separated	
from	the	bottom	with	Trypsin-EDTA	(Corning	Inc.,	N.	Y.,	
USA)	and	subcultured	in	1/4	of	each	other.	In	the	same	
manner,	the	cells	were	cultured	up	to	16th	passage.

Application of hard tissue forming differentiator: To	
evaluate	 the	 differentiation	 amount,	 harvested	 stem	
cells	were	incubated	at	a	bone	morphogenic	media.10	
mL	α-MEM	(Gibco	BRL,	Grand	 Island,	NY,	USA),	
10%	 FBS	 (Gibco,	 Life	 Technologies	 Corporation,	
Carlsbad,	 Calif,	 USA),	 5	 mM	 β-glycerophosphate	
(Sigma-Aldrich	Co.,	St.	Louis,	MO,	USA),	100	nM	
Dexamethasone	(Sigma-Aldrich	Co.,	St.	Louis,	MO,	
USA)	 and	 100	 μM	 Ascorbic	 acid	 (Sigma-Aldrich	
Co.,	St.	Louis,	MO,	USA)	were	mixed.	Every	3	days	
the	culture	solution	was	changed.	The	inducement	of	
differentiation	was	performed	for	8	days.

Total RNA extraction and cDNA:	 Easy-spin	
total	 RNA	 extraction	 Kit	 (iNtRON	 Biotechnology,	
Gyeonggi-do,	Korea)	was	used	to	extract	Total	RNA	23,	
24.	 After	 the	 extraction,Nanodrop	 ND-2000®	 (Thermo	
Scientific,	Waltham,	MA,	USA)	was	usedfor	total	RNA	
quantification.	 Total	 RNA	 1	 µg	 was	 added	 to	 qPCR	
RT	Master	Mix	kit	 (TOYOBO	Co.,	Osaka,	Japan)	and	
Nuclease-free	water	was	 added	 until	 it	 reached	 20	µl.	
cDNA	was	synthesized	at	the	temperature	of	65oC	for	5	
minutes,	4oCfor	5	minutes	and	95oCfor	5	minutes.

Real-time polymerase chain reaction (Real-time 
PCR):	Real-time	PCR	was	done	from	the	first	passage	
to	the	16th	passage	stem	cells.	Additionally,	each	passage	
was	 divided	 into	 two	 groups:	 one	 group	 treated	 with	
the	 differentiator	 and	 the	 other	 treated	 with	 nothing.	
The	 RNA	 expression	 pattern	 of	 alkalinephosphatase	
(ALP),dentin	 sialophosphoprotein	 (DSPP),	 dentin	
matrix	 acidic	 phosphoprotein	 1(DMP-1),	 osteocalcin,	
and	osteonectin	were	analyzed.	The	relative	expression	
level	 of	 each	 mRNA	 before	 and	 after	 differentiation	
was	 analyzed	 based	 on	 glyceraldehyde	 3-phosphate	
dehydrogenase	(GAPDH).	Dilution	was	madeup	to	25	ng	
with	sterile	distilled	water.	0.5	μL	of	forward	and	reverse	
primers	(10	pmol/μL)	and	5	μL	of	2x	SYBR	Premix	Ex	
Taq	 ™	 (Bio-Rad	 Laboratories,	 Hercules,	 CA,	 USA)	
were	 added.	Amplification	 and	 fluorescence	 detection	
were	performed	using	StepOnePlus	™	Real-time	PCR	
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(AB	Applied	Biosystems	by	Life	Technology,	Waltham,	
Mass.,	 USA).	 At	 the	 amplification	 process,	 initial	
denaturation	was	 carried	 out	 at	 95	 °C	 for	 20	 seconds,	
annealing	 was	 carried	 out	 at	 a	 suitable	 temperature.	
Each	 primer	 had	 40	 cycles	 with1	 minuteeach,	 after	

the	annealing	dissociation	was	done	 from	65	°C	 to	95	
°C.	 The	 melting	 curve	 analysis	 was	 also	 performed.	
Table	 1	 shows	 the	 used	 primers.Data	 were	 analyzed	
using	 StepOnePlus™(AB	Applied	Biosystems	 by	Life	
Technology,	Waltham,	MA,	USA).

Table 1: Sequences of Primer for PT-PCR

Gene Sequence (5’ – 3’) Annealing Temp (℃)

GAPDH
forward GGAGTCCACTGGCGTCTTCAC

57
reverse GCTGATGATCTTGAG	GCTGTTGTC

ALP
forward CTTGACCTCCTCG	GAAGACACTC

60
reverse CGCCCACCAC	CTTGTAGCC

OCN
forward CCTCA	CACTCCTCGCCCTATTG

57
reverse CGCTG	CCCTCCTGCTTGG

ONT
forward AGGAG	GTGGTGGCGGAAAATC

55
reverse GTGG	CAAAGAAGTGGCAGGAAG

DMP-1
forward CA	GGAAGAGGTGGTGAGTGAGTC

63
reverse CTG	GATTCGCTGTCTGCTTGC

DSPP
forward CAG	TACAGGATGAGTTAAATGCCAGTG

64
reverse CCATTCCCTTCTCCCTTGTGACC

(GAPDH:	glyceraldehyde	3-phosphate	dehydrogenase,	ALP:	alkaline	phosphatase,	DMP-1:	dentin	matrix	acidic	
phosphoprotein	1,	DSPP:	dentin	sialophosphoprotein)

RESULTS AND DISCUSSION

Cell morphology after application of hard tissue 
forming differentiator:	 Using	 the	 optical	microscope	
cell	 morphology	 of	 undifferentiated	 and	 differentiated	
group	were	observed	with	the	interval	of	7	and	14	days.	
In	 the	 early	passages,	 cells	 grew	with	 the	 tendency	of	
aggregation	 in	 spite	 of	 the	 differentiation	 inducement.	
But	 after	 10th	 passages,	 the	morphology	 of	 cells	 grew	
similar	 to	 fibroblasts	 with	 a	 spindle	 shape	 with	 the	
constant	direction.

Quantitative Reverse Transcription Polymerase 
Chain Reaction, qRT-PCR:	 In	 this	 study,	 difference	
in	 the	ALP	between	 the	 cells	 differentiated	 for	 8	 days	
and	 the	 undifferentiated	 was	 not	 observed[Figure	 1].	
Osteocalcin	and	osteonectin,	which	are	bone	formation	
maker,	 showed	 a	 slight	 difference	 in	 gene	 expression	
through	 passages[Figure	 2,	 Figure	 3].	 Dentin	 marker	
DMP-1	 and	 DSPP	 showed	 no	 significant	 difference	
between	 undifferentiated	 cells	 and	 cells	 differentiated	
cells[Figure	4,	Figure	5].

Figure 1: The changes of ALP expression. RT-PCR was used to analyzed the marker. There was little 
difference between the two groups through all passages. ALP: alkaline phosphatase
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Figure 2: The changes of osteocalcin expression. There was little difference between the two groups through 
all passages.

Figure 3: The changes ofosteonectinexpression. There was little difference between the two groups through 
all passages.

Figure 4: The changes of DMP-1 expression. There was little difference between the two groups through all 
passages. (DMP-1: dentin matrix acidic phosphoprotein 1)

Figure 5: The changes DSPP expression. There was little difference between the two groups through all 
passages. (DSPP: dentin sialophosphoprotein)
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Although	 there	 is	 growing	 interest	 and	 research	 in	
tissue	 regeneration,	 the	 number	 of	 cells	 used	 for	 tissue	
regeneration	 is	 limited,	 and	 in	 order	 to	 overcome	 the	
lack	of	such	cells,	this	study	was	performed.	The	source	
of	 mesenchymal	 stem	 cell	 can	 be	 obtained	 from	 the	
embryonic	 or	 adult	 stem	 cell.	 But	 obtaining	 the	 stem	
cellfrom	the	embryo	can	face	ethical	 issues	so	 in	 tissue	
regeneration	studies,	using	adult	stem	cell	takes	up	a	lot8,9.

Adult	stems	cell	can	be	obtained	from	many	tissues,	
but	 harvesting	 stem	 cell	 without	 tissue	 damage	 was	
a	 difficult	 problem.	 Pulp	 tissue	 originates	 from	 neural	
crest	 but	 it	 is	 similar	 to	mesenchymal	 stem	 cell	 from	
bone	marrow11.	 Stem	 cell	 harvested	 from	 tooth	 is	 left	
undifferentiated	 until	 adult	 so	 multifunctional	 and	
primitive	cell	can	be	gained	from	the	tooth12.	Above	all,	
tooth-derived	 stem	 cell	 harvested	 from	 the	 3rd	 molar,	
supernumerary	 tooth,	 and	 exfoliated	primary	 tooth	 are	
less	 invasive	 because	 extraction	 is	 essential.Instead	
of	 throwing	 it	away	 it	can	be	 reused.	Among	 the	stem	
cells	 harvested	 from	 the	 tooth,	 the	 stem	 cell	 which	 is	
gained	from	the	3rd	molar,	it	is	reported	that	it	has	less	
differentiation	 potential	 than	 the	 stem	 cells	 harvested	
from	 the	 supernumerary	 tooth13.	 And	 the	 stem	 cell	
harvested	 from	 the	 primary	 tooth	 can’t	 complete	 the	
dentin-pulp-like	complex14. 

Supernumerary	 tooth	 is	 an	 additional	 tooth,	
occurring	at	a	prevalence	of	1.0-3%15.	It	is	recommended	
that	the	supernumerary	tooth	is	surgically	removed	at	an	
early	age	because	it	can	induce	delayed	eruption	of	the	
adjacent	permanent	teeth,	malocclusion	such	as	rotation,	
dislocation,	and	cyst	formation15.

In	the	previous	studies,	dental	pulp	originated	stem	
cells	proliferate	over	25	passages	and	has	an	ability	 to	
control	the	immune	system16.

The	purpose	of	this	study	was	to	use	supernumerary	
tooth	that	has	been	extracted	early	ages.	The	stem	cells	
were	 cultured	 until	 16th	 passages	 and	 differentiation	
potential	was	measured	using	differentiator.	

The	mean	time	taken	to	cross	the	passage	was	2-3	
days,	which	was	considerably	shorter	than	the	time	spent	
in	 the	 previous	 study	 using	 the	 impacted	 third	 molar.	
For	third	molar,	it	took	7-10	days	to	cross	the	passage17. 
From	these	studies,	 it	can	be	assumed	that	sDPSCshas	
young	and	vigorous	differentiation	ability.

In	in vitro	situation,ALP	activity	is	commonly	used	
as	 a	 tool	 to	measure	 bone	morphogenetic	 ability.	ALP	
is	found	in	a	precursor	of	osteoblast,	as	 the	cells	grow	

it	 marks	 the	 cells	 that	 differentiate	 to	 osteoblast18.	 In	
the	process	of	bone	 formation,	 the	 formation	of	 type	 I	
collagen	 starts	 first.	After	 the	matrix	maturation	 stage	
ALP,	osteocalcin	and	osteonectin	appear.

In	 this	 study,	 qRT-PCR	 showedno	 difference	
between	 the	 undifferentiated	 and	 differentiated	 group.	
These	 results	 are	 in	 contrast	 to	 the	 study	 which	 was	
performed	 by	 Lee19.	 According	 to	 the	 study	 by	 Lee,	
the	ALP	 activity	 of	DPSCs	 increased	 in	 proportion	 to	
the	increase	in	time	after	7	days,	14	days,	and	21	days.	
In	 the	 study	done	by	Lee,	 the	 result	was	measured	14	
days	after	differentiation,	but	 this	study	we	only	had	8	
days	 soit	 could	 be	 assumed	 that	 time	 for	 thecomplete	
differentiation	was	not	enough20-22.

CONCLUSION

From	 the	 result	 of	 this	 study,	 sDPSCs	 has	 self-
renewal	 ability	 and	 it	 could	 be	 a	 source	 of	 stem	 cell.	
From	the	1st	passage	to	16th	passage,	more	DMP-1	was	
observed	 in	 early	 passage	 compared	 to	 late	 passage.	
More	 ALP,	 Osteocalcin,	 Osteonectin	 were	 observed	
in	 late	 passage	 compared	 to	 early	 passages.	 DSPP	
showed	 constant	 expression	 during	 all	 passages.	Gene	
expression	 of	ALP,	 Osteonectin,	 Osteocalcin,	 DMP-1,	
and	DSPP	showed	no	difference	in	the	undifferentiated	
and	differentiated	groups	and	between	passages	through	
1st	to	16th	also.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	provide	basic	data	for	improving	the	creativity	and	
personality	of	early	childhood	teachers	by	examining	the	social	perception	of	creativity	and	personality	of	
early	childhood	teachers	through	keyword	network	analysis.

Method/Statistical analysis:	Based	on	the	Big	Data	provided	by	Textom,	we	collected	rawDATA	with	the	
keyword	‘early	childhood	teacher	+	creativity	+	personality’.	The	collected	data	were	subjected	to	a	first	
and	second	refinement	process,	and	200	keywords	were	selected	based	on	the	extracted	word	frequency.	A	
1-mode	matrix	was	created	and	a	keyword	network	analysis	was	conducted.

Findings:	As	a	result	of	the	research,	it	was	found	that	‘education’,	‘teacher’,	‘personality’,	and	‘creativity’	
were	common	keywords	in	the	social	awareness	of	creativity	and	personality	of	early	childhood	teachers.	
The	results	of	this	study	suggest	that	the	social	awareness	of	creativity	and	personality	of	early	childhood	
teachers	is	related	to	factors	related	to	teacher	education	(education,	teacher,	program,	professor),	creativity	
and	personality	related	factors	(creativity,	science,	play),	personality	related	factors	(personality,	parents),	It	
was	closely	related.	Based	on	these	results,	we	suggested	implications	for	the	support	for	the	improvement	
of	creativity	and	personality	of	early	childhood	teachers.

Improvements/Applications:	In	the	future	research,	it	is	proposed	not	only	to	grasp	the	tendency,	but	also	
to	introduce	various	programs	related	to	creativity	and	personality	in	the	field	of	early	childhood	education

Keywords: Creativity, Personality, Childhood Teacher, Big Data, Network Analysis

INTRODUCTION

In	 the	 era	 of	 the	 Fourth	 Industrial	 Revolution,	 it	
is	 required	 to	 be	 able	 to	 produce	 new	 values	 by	 fusing	
various	disciplines	and	technologies.	This	ability	is	not	an	
undergraduate	 education	 but	 an	 area	where	 children	 can	
think	 and	 learn	 by	 themselves	 and	 cultivate.	This	 is	 the	
time	when	the	need	for	creativity	and	personality	education	
to	study	and	learn	on	their	own	based	on	the	potentials	of	
children	and	their	right	values	is	becoming	more	important.

In	 creativity	 of	 creativity,	 ‘creativity’	 emphasizes	
creative	and	positive	artifacts	in	the	fields	of	science	and	
arts[1]	 or	 emphasizes	 the	 interaction	 of	 individuals	 and	
the	 environment[2,3].	 ‘Humanity’	 is	 similar	 in	 scope	 to	
personality,	 personality,	 character,	 etc.[4].	 In	 recent	 years,	
the	 importance	 of	 moral	 judgment	 has	 been	 raised	 by	
the	 combination	 of	 creativity	 and	 humanity	 through	 the	
organic	 combination	 of	 creativity	 and	 personality,	 rather	
than	distinguishing	between	creativity	and	personality,	and	
the	importance	of	fusion	education	has	emerged[5,6,7],	It	is	
arguing	for	creativity	education	to	cultivate	creative	talents.

In	 particular,	 ‘creative	 and	 personality	 education	
basic	 plan’	 also	 teaches	 creativity	 and	 personality	
education	 ‘education	 that	 is	 the	 essence	 and	 ultimate	
goal	 of	 future	 education	 that	 fosters	 talented	 person	
who	creates	new	value	and	livelihood	at	the	same	time	
and	 comprehensiveness[8].	 In	 order	 to	 improve	 the	
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character	 education	of	 infants,	we	 emphasize	 focusing	
on	 improving	 basic	 lifestyle	 abilities	 so	 that	 free	 and	
creative	 expressions	 can	 be	 made	 by	 running	 basic	
infant	lifestyle	and	experiential	play	education	course	in	
infancy[8].	In	other	words,	the	necessity	of	creativity	and	
personality	 education	 from	 the	 kindergarten	 education	
in	which	the	first	education	is	made	in	early	childhood	
is	cultivated	in	order	to	cultivate	human	resources	with	
creativity	and	personality	in	the	age.	In	order	to	raise	the	
personality	of	creativity,	And	to	strengthen	the	creativity	
capacity	 of	 the	 early	 childhood	 teachers	 who	 are	
struggling	with	 it.	Therefore,	 it	 is	necessary	 to	discuss	
basic	ideas	for	improving	the	creativity	and	personality	
of	early	childhood	teachers	and	ways	to	further	enhance	
creativity	and	personality.

The	 results	 of	 this	 study	 are	 as	 follows.	 First,	
the	 research	 on	 the	 relationship	 between	 creativity	
and	 personality,	 personality	 and	 specific	 variables	 of	
early	 childhood	 teachers[9,10,11],	 the	 perception	 of	 early	
childhood	 teachers	 about	 creativity	 and	 personality	
education[3,	12],	and	a	program	study	based	on	creativity	
and	 personality[13,14].	 However,	 there	 are	 few	 studies	
on	 the	 keyword	 network	 based	 on	 the	 big	 data	 about	
creativity	 and	 personality	 of	 early	 childhood	 teachers.	
There	 are	 only	 a	 few	 studies	 that	 have	 analyzed	 the	
personality	 education	of	young	children	as	big	data	 in	
early	childhood	education[15].

It	is	important	to	see	how	the	early	childhood	teacher	
in	 the	 field	 perceives	 and	 practices	 the	 creativity	 and	
personality	of	early	childhood,	which	is	the	basic	stage	
of	education,	in	keeping	with	the	demands	of	the	times	
that	emphasize	creativity.	This	may	be	a	factor.	In	 this	
study,	we	conducted	a	frequency	analysis	and	a	network	
analysis	method	focusing	on	the	centrality	and	the	ego	
network	 in	 order	 to	 provide	 basic	 data	 for	 enhancing	
creativity	 and	 personality	 of	 early	 childhood	 teachers	
by	 looking	 at	 the	 social	 perception	 of	 early	 childhood	
teacher’s	personality.

Especially,	in	this	study,	it	is	aimed	to	provide	basic	
data	 for	 enhancing	 creativity	 and	 personality	 of	 early	
childhood	 teachers	by	examining	 the	social	perception	
of	creativity	and	personality	of	early	childhood	teachers	
through	keyword	network	analysis.	The	purpose	of	this	
study	is	to	suggest	the	implications	of	teacher	education	
for	 enhancing	 creativity	 and	 personality	 of	 early	
childhood	 teachers.	 In	order	 to	achieve	 the	purpose	of	
this	study,	What	is	the	keyword	network	analysis	of	the	
creativity	and	personality	of	early	childhood	teachers	as	
seen	through	Big	Data?

MATERIALS AND METHOD

Research data:	 In	 this	 study,	 raw	DATA	was	 collected	
around	web	DATA,	which	 is	provided	 in	 three	domestic	
and	foreign	portal	sites	and	two	SNS	sites	using	Textom,	
a	big	data	analysis	solution	of	The	IMC[16].	The	collection	
period	is	eight	years	from	April	17,	2010	to	April	17,	2018,	
starting	in	2010,	when	meaningful	discussions	on	creativity	
education	in	the	field	of	education	began	to	be	made.	Raw	
DATA	was	collected	as	a	core	keyword	of	‘	early	childhood	
teacher	 +	 creativity	 +	 personality’.	The	 collected	 data	 is	
1,221	web	pages	of	portal	site,	1,084	blogs,	1,049	news,	
1,030	cafes,	37	knowledge	books,	80	articles	27	nodes	are	
large-scale	nodes	(Node	=	4,528)	data[17].

Analysis Tools:	 This	 study	 used	 Textom,	 a	 big	 data	
analysis	 solution	 developed	 by	 ‘The	 IMC’,	 to	 collect	
and	 refine	 data	 on	 creativity	 and	 personality	 of	 early	
childhood	teachers.	In	addition,	UCINET	and	NetDraw	
were	 used	 to	 analyze	 the	 network	 structure	 between	
the	early	childhood	teachers’	creativity	and	personality	
related	keywords[18].

Analysis Tools:	 For	 the	 purposes	 of	 this	 study,	 data	
cleaning	 was	 performed	 to	 derive	 meaning	 from	
rawDATA	 collected	 from	 Textom,	 and	 text	 mining	
was	 performed	 on	 the	 first	 refinement.	 In	 addition,	
Textom’s	 ‘Quick	 Edit’	 function	 is	 used	 to	 remove	
keywords	that	are	not	relevant	to	key	keywords,	or	that	
are	inappropriate	for	analysis	due	to	single,	multiple,	or	
spacing.	In	the	second	refinement,	synonyms	or	similar	
words	were	nominalized	and	used	for	analysis	based	on	
representative	keywords

Data analysis:	In	this	study,	data	on	the	creativity	and	
personality	 of	 early	 childhood	 teachers	were	 collected	
using	 Textom	 and	 the	 1st	 and	 2nd	 refinements	 were	
conducted	through	text	mining.	The	frequency	analysis	
was	performed	based	on	 the	 refined	data	 through	data	
cleaning,	 and	 the	 top	 200	 nodes	 were	 selected	 and	 a	
200	×	200	1-mode	matrix	data	 set	was	created[18].	The	
network	analysis	was	divided	 into	a	micro	 level	and	a	
macro	 level[19],	 and	 the	 procedure	 is	 as	 follows.	 First,	
node,	 density,	 average	 connection	distance,	 number	of	
components,	diameter,	and	network	centralization	were	
analyzed	to	identify	network	attributes.	Second,	a	single	
sample	 mean	 test	 using	 bootstrapping	 was	 conducted	
to	 test	 the	 statistical	 significance	 of	 the	 creativity	 and	
personality	 network	 of	 early	 childhood	 teachers[14]. 
Third,	in	order	to	understand	the	structural	characteristics	
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among	 the	nodes	 in	 the	network,	we	analyzed	degree	centrality,	closeness	centrality,	betweenness	centrality,	and	
eigenvector	centrality.	Fourth,	ego	network	analysis	was	conducted	to	analyze	the	network	formed	by	core	keyword,	
and	NetDraw	was	used	to	visualize	each	network.

RESULTS AND DISCUSSION

The frequency of the children’s teacher’s creativity and personality related keywords:	As	a	result	of	the	big	data	
analysis	on	the	creativity	and	personality	related	keywords	of	the	early	childhood	teachers,	a	total	of	7,233	keywords	
were	extracted	and	the	target	nodes	were	selected	based	on	the	top	200	keywords.	[Table	1]	shows	the	frequency	
analysis	results	of	the	top	50	keywords	among	the	selected	keywords.

Table 1: Frequency Analysis of Early Childhood Teachers’ Creativity and Personality Related Keyword (Top 
50 Keywords)

Rank Keyword N Rank Keyword N Rank Keyword N Rank Keyword N Rank Keyword N
1. education 8,859 10 body 963 21 parents 653 31 learning 559 41 summer 485

2. teacher 5,130 12 training 790 22 book 643 32 picture	
book 558 42 nose 483

3. personality 3,750 13 activity 775 23 daycare 623 33 literature 554 43 series 481

4. creativity 2,683 14 guidance 734 24 support 622 34 speciality 528 44 human	
body 475

5. science 1,726 15 ability 723 25 professor 614 35 foundation 523 44 olfactory	
sense 475

6. kindergarten 1,437 16 development 715 26 sex	
education 603 36 vacation 519 44 tongue 475

7. course 1,294 17 manage 710 27 society 594 37 preliminary 517 47 graduate	
school 466

8. referrals 1,040 18 important 689 28 instruction 592 38 experience 516 48 training 465
9. program 1,010 19 study 685 29 school 572 39 eyes 490 49 center 461
10. institution 963 20 knowledge 660 30 play 568 40 sight 486 50 college 457

program,	 and	 professor),	 creativity	 related	 factors	
(creativity,	science,	and	play),	personality	related	factors	
(personality,	parents,	and	support).
A full network analysis of the creativityand 
personality of the early childhood teachers
Macro-level overall network analysis of creativity and 
personality of early childhood teachers: The	 overall	
network	 structure	 for	 the	 creativity	 and	 personality	 of	
early	childhood	teachers	is	shown	in	[Figure	1].

As	 shown	 in	 [Table	 1],	 the	 frequency	 of	 the	
children’s	 creativity	 and	 personality	 related	 keywords	
in	 the	 early	 childhood	 teachers	 showed	 the	 highest	
frequency	 of	 education(8,859),	 followed	 by	 teachers	
(5,130),	personality	 (3,750),	creativity	 (2,683),	 science	
(1,726),	 kindergarten	 (1,437),	 course	 (1,294),	 referrals	
(1,040),	 program	 (1,010)	 and	 institution	 (963).	 The	
most	 important	 keywords	 among	 the	 top	50	keywords	
are	teacher	education	related	factors	(education,	teacher,	

Figure 1: The overall network structure for the creativity and personality of early childhood teachers
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As	a	result	of	analyzing	the	structural	characteristics	
of	the	network	for	the	creativity	and	personality	of	early	
childhood	teachers,	the	nodes	were	200,	the	density	was	
.795,	the	average	connection	distance	was	158.275,	the	
number	of	components	was	2,	the	diameter	was	2,	and	
the	network	centralization	was	5.700%.

The statistical significance of the whole network on 
the creativity and personality of the early childhood 
teachers: As	a	result	of	testing	the	statistical	significance	
of	the	network	for	the	creativity	and	personality	of	early	
childhood	 teachers,	 the	 average	 sampling	 distribution	
of	the	network	data	was	32.2341	and	the	standard	error	

was	0.7882.	As	a	 result	of	calculating	 the	Z-score,	 the	
probability	 that	 the	network	data	for	 the	creativity	and	
personality	of	early	childhood	teachers	are	greater	than	
the	Z-score	is	0.0002	at	Z	=	6.1113,	and	the	relationship	
between	the	network	data	at	the	significance	level	of	5%.

Micro-level whole network analysis of early childhood 
teacher’s creativity and personality: In	 order	 to	
examine	 the	 micro-level	 network	 characteristics	 of	
early	childhood	teachers’	creativity	and	personality,	we	
conducted	a	centrality	analysis	of	the	top	20	keywords,	
and	the	results	are	shown	in	[Table	2].

Table 2: Analysis of the centrality of early childhood teachers’ creativity and personality (top 20 keywords)

Rank Degree Closeness Betweenness Eigenvector
1 education 5.976 education .992	 institution .538 activity .840
2 teacher 3.631 personality .992	 science .486 ability .820
3 personality 2.636 institution .992	 important .475 guidance .790
4 creativity 1.927 teacher .990	 knowledge .465 education .570
5 science 1.515 creativity .990	 book .365 teacher .454
6 course 1.056 activity .990	 literature .323 personality .372
7 referrals .962 course .987	 referrals .319 creativity .268
8 kindergarten .959 society .987	 picture	book .267 course .152
9 body .916 program .985	 personality .229 kindergarten .142
10 institution .911 sex	education .985	 education .229 program .109
11 program .758 manage .982	 teacher .210 training .090
12 important .646 school .982	 activity .198 institution .084
13 knowledge .605 kindergarten .980	 creativity .198 manage .081
14 training .599 guidance .980	 school .195 learning .076
15 guidance .604 support .980	 society .186 study .074
16 activity .595 learning .980	 body .182 professor .074
17 manage .590 instruction .977	 vacation .182 development .071
18 book .569 object .977	 course .182 daycare .067
19 ability .539 development .977	 learning .171 parents .066
20 picture	book .534 ability .975	 training .170 sex	education .063

As	shown	in	[Table	2],	the	results	of	the	centrality	
analysis	 of	 the	 whole	 network	 on	 the	 creativity	 and	
personality	of	 the	early	childhood	 teachers	were	based	
on	the	top	20	keywords	and	the	standardized	values			were	
used	 to	 take	 into	account	 the	 influence	of	 the	network	
scale.	The	keywords	with	 the	highest	degree	centricity	
were	 education	 (5.976),	 followed	 by	 teachers	 (3.631),	
personality	 (2.636),	creativity	 (1.927),	 science	 (1.515),	
courses	 (1.056),	 referrals	 (.952),	 Kindergarten	 (.959),	
body	(.916),	and	institution	(.911).	These	keywords	can	

be	regarded	as	keywords	with	high	connection	strength	
within	the	network	for	the	creativity	and	personality	of	
early	 childhood	 teachers.	 Especially,	 the	 referrals	 and	
the	 body	 were	 higher	 than	 the	 frequency	 ranking	 in	
the	 top	 10,	 and	 the	 connection	 strength	was	 relatively	
high.	The	keywords	with	the	highest	closeness	centricity	
were	education	(.992),	personality	(.992),	and	institution	
(.992),	followed	by	teacher(.990),	creativity	(.990),	and	
activity	 (.990),	 course	 (.987),	 society	 (.987),	 program	
(.985),	 and	 sex	 education	 (.985).	 These	 keywords	 are	
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located	 at	 the	 shortest	 distance	 from	 other	 keywords	
and	 can	be	 regarded	 as	keywords	 that	 are	 likely	 to	be	
at	 the	center	of	 the	network.	Especially,	 in	 the	 top	10,	
personalities,	 institution,	 activities,	 society,	 and	 sex	
education	 were	 more	 influential	 in	 the	 center	 of	 the	
network	 than	 the	 frequency	 ranking.	 The	 keywords	
with	the	highest	betweenness	centricity	were	institution	
(.538),	 followed	 by	 science	 (.486),	 important	 (.475),	
knowledge	(.465),	book	(.365),	literature	(.323),	referrals	
(.319).These	keywords	can	be	regarded	as	keywords	that	
are	likely	to	act	as	mediators	among	multiple	keywords.	
In	particular,	institution,	science,	important,	knowledge,	
book,	 literature,	 referrals,	 and	 picture	 book	 in	 the	 top	
10	 are	 relatively	 key	 intermediaries	 among	 the	 other	
keywords	 with	 higher	 than	 frequency	 ranking.	 The	
keywords	with	 the	 highest	 eigenvector	 centricity	were	
activity	 (.840),	 followed	 by	 ability	 (.820),	 guidance	
(.790),	 education	 (.570),	 teacher	 (.454),	 personality	
(.372),	creativity	(.268).	These	keywords	can	be	regarded	
as	keywords	that	are	highly	related	to	highly	centralized	
keywords.	Especially,	it	was	found	that	keywords	with	
high	 activity,	 ability,	 and	 guidance	 in	 the	 top	 10	were	
higher	in	frequency	than	those	in	the	top	10.

Analysis of ego network for creativity and personality 
of early childhood teachers:	 In	 order	 to	 analyze	 the	
relationship	 between	 the	 core	 keyword	 and	 the	 other	
keywords	 in	 the	 network,	 frequency	 analysis	 and	
centrality	analysis	were	performed	on	the	main	keywords	
‘education’,	‘creativity’,	and	‘personality’.

First,	as	a	result	of	analyzing	the	structural	properties	
of	the	ego	network	for	‘education’,	the	number	of	nodes	
was	196,	the	number	of	connection	lines	was	31168,	and	
the	density	was	.815.	Also,	as	a	result	of	analyzing	the	
centrality	 based	 on	 ‘education’,	 the	 degree	 centrality	
was	5.976,	 closeness	 centrality	was	 .992,	betweenness	
centrality	was	.229,	and	eigenvector	centrality	was	.570.	
Teacher	 (10,518)	 was	 the	 highest	 keyword	 with	 the	
highest	 level	 of	 connection	 with	 education,	 followed	
by	 personality	 (8,387),	 creativity	 (5,115),	 course	
(3,141),	 kindergarten	 (2,889).	 Seconds,	 as	 a	 result	 of	
analyzing	the	structural	properties	of	the	ego	network	for	
‘creativity’,	the	number	of	nodes	was	195,	the	number	of	
connection	lines	was	31100,	and	the	density	was	.822.	As	
a	result	of	analyzing	the	centrality	based	on	‘creativity’,	
the	degree	centrality	was	1.927,	closeness	centrality	was	
.990,	betweenness	centrality	was	.198,	and	eigenvector	
centrality	 was	 .268.	 Teachers	 (10,518)	 were	 the	 most	
frequently	 cited	 keywords	 with	 ‘creativity’,	 followed	

by	 personality	 (8,387),	 and	 creativity	 (5,115).	 Third,	
As	a	result	of	analyzing	the	structural	properties	of	the	
ego	network	for	‘personality’,	the	number	of	nodes	was	
195,	the	number	of	connection	lines	was	31100,	and	the	
density	was	.822.	As	a	result	of	analyzing	the	centrality	
based	 on	 ‘creativity’,	 the	 degree	 centrality	was	 1.927,	
closeness	 centrality	 was	 .990,	 betweenness	 centrality	
was	.198,	and	eigenvector	centrality	was	.268.	Education	
(8,387),	teacher	(4,290),	and	creativity	(2,253)	were	the	
most	 frequent	 keywords	 in	 terms	 of	 personality	 and	
connection	strength.

CONCLUSION

The	purpose	of	 this	 study	 is	 to	provide	basic	data	
for	 improving	 the	 creativity	 and	 personality	 of	 early	
childhood	 teachers	by	examining	 the	social	perception	
of	 early	 childhood	 teacher’s	 personality.	 To	 do	 this,	
we	 collected	 rawDATA	 for	 ‘early	 childhood	 teacher	+	
creativity	+	personality’	and	conducted	network	analysis	
focusing	 on	 frequency	 analysis	 and	 centrality	 and	 ego	
network.	The	results	of	this	study	are	as	follows.

First,	the	frequencies	of	children’s	creativity	related	
keywords	were	 found	 to	 be	 in	 the	 order	 of	 education,	
teachers,	 personality,	 creativity,	 science	keywords	 also	
showed	 significant	 factors	 such	 as	 factors	 related	 to	
teacher	 education	 (education,	 teacher,	 program,	 and	
professor),	creativity	related	factors	(creativity,	science,	
and	 play)	 and	 personality	 related	 factors	 (personality,	
parents,	and	support).

Second,	the	results	of	the	whole	network	analysis	on	
the	creativity	and	personality	of	early	childhood	teachers	are	
summarized	in	three.	First,	analysis	of	structural	attributes	
for	 the	 whole	 network	 analysis	 showed	 200,	 density	 of	
.795,	average	connection	distance	of	158.275,	component	
number	 of	 2,	 diameter	 of	 2,	 networks	 centralization	 of	
5.700%	 respectively.	 Next,	 in	 the	 statistical	 significance	
test	of	the	whole	network	for	the	creativity	and	personality	
of	 early	 childhood	 teachers,	 the	 sampling	 distribution	 of	
the	network	data	was	32.2341	and	the	standard	error	was	
0.7882.	 In	 particular,	 the	 Z-score	was	 calculated	 as	 Z	 =	
6.1113,	 and	 the	 probability	 that	 the	 network	 data	 about	
the	creativity	and	personality	of	early	childhood	 teachers	
showed	a	larger	absolute	value	than	the	Z-score	was	0.0002.	
In	addition,	education’,	‘institution’,	and	‘activity’	among	
the	keywords	that	appeared	in	the	creativity	and	personality	
of	 early	 childhood	 teachers	 are	 high	 in	 the	 centrality	
indicators	such	as	connection	centrality,	proximity	center,	
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respectively.	 In	 addition,	 keywords	 such	 as	 ‘science’	
and	 ‘creativity’	 are	 the	main	keywords	with	high	degree	
centrality	 and	 betweenness	 centrality,	 and	 ‘guidance’	 is	
the	main	 keyword	with	 high	 degree	 centrality,	 closeness	
centrality,	 and	 eigenvector	 centrality.	 In	other	words,	 the	
main	keywords	of	 the	creativity	and	personality	of	 early	
childhood	teachers	can	be	seen	as	‘education’,	‘institution’,	
‘activity’,	 ‘science’,	 ‘creative’,	 and	 ‘guidance’.	 Based	
on	 these	 keywords,	we	 can	 identify	 keywords	with	 high	
connection	strength	to	personality.

Third,	 the	 result	 of	 ego	 network	 analysis	 on	 the	
creativity	 and	 personality	 of	 early	 childhood	 teachers,	
the	 results	of	 this	 study	are	as	 follows:	First,	 ‘science’	
and	 ‘activity’	 are	 important	 keywords	 in	 all	 ego	
networks.	 In	 addition,	we	 found	 that	 the	 frequency	 of	
children’s	 creativity	 and	 personality	 was	 significantly	
higher	 in	 both	 groups.	 In	 other	 words,	 activities	
related	 to	creativity	and	personality	of	early	childhood	
teachers	means	 that	 education	 should	be	done	 through	
appropriate	instruction	of	teachers	in	creative	activities	
such	as	science.

The	quality	of	education	does	not	exceed	the	quality	
of	teacher.	In	ego	network	analysis,	‘education’	has	the	
strongest	connection	with	‘teacher’,	and	‘creativity’	has	
a	close	relationship	with	the	creativity	and	personality	of	
‘teacher’	Finally,	 ‘personality’	has	 a	 strong	connection	
with	 ‘education’,	 so	 personality	 needs	 to	 be	 formed	
through	education.

In	 this	 study,	 it	 is	 meaningful	 to	 grasp	 the	 key	
keywords	related	to	creativity	and	personality	by	using	
keyword	network	analysis	and	to	grasp	specific	tendency	
of	 creativity	 personality	 of	 early	 childhood	 teachers.	
Future	 research	 suggests	 that	 rather	 than	 just	 grasping	
the	 tendency,	 it	suggests	programs	related	 to	creativity	
and	creativity	in	the	field	of	early	childhood	education.	In	
addition,	it	is	suggested	that	a	creativity	and	personality	
program	for	early	childhood	teachers	should	be	provided	
in	order	to	enhance	the	creativity	and	personality	of	not	
only	infants	but	also	teachers.
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ABSTRACT

Background/Objectives:	This	 study	was	 conducted	 to	 investigate	 the	 differences	 of	 social	 support	 and	
stress	coping	in	terms	of	gender	and	the	effect	of	social	support	on	stress	coping	among	nursing	students.

Methods/Statistical analysis:	135	college	students	were	the	respondents	of	the	study.The	scales	used	were	
social	support	tool,	modified	by	Moon,	which	was	developed	by	Park	and	a	Korean	version	of	the	Stress	
Coping	Strategy	(K-CSI)	developed	by	Amirkhan.	Independent	t-test	and	hierarchical	multiple	regression	
were	used	to	analyze	the	data	with	SPSS	23.

Findings:	The	results	of	this	study	showed	no	gender	difference	of	social	support	and	stress	coping	in	nursing	
college	students.	The	support	of	parents,	friends,	and	professors	who	were	social	support	explained	27.1%	
of	stress	coping.	Parental	support	(t=2.033,	p=.044)	and	friends’	support	(t=2.493,	p=.014)	were	found	to	
have	a	positive	effect	on	coping	with	stress.	On	the	other	hand,	the	support	of	the	professor	was	positive	but	
not	statistically	significant(t=1.72,	p=.086),	respectively.	Assessing	the	relative	impact	of	variables	that	can	
improve	stress	coping,	the	support	of	a	friend(β=.257)	showed	the	greatest	influence	on	stress,	followed	by	
parent	support(β=.183),	and	the	support	of	the	professor(β=.175)	came	third.

Improvements/Applications:	Therefore,	 to	 improve	 the	 coping	 ability	of	nursing	 college	 students,	 it	 is	
necessary	to	establish	a	social	support	system	that	 is	 to	maintain	friend	support	and	finding	strategies	 to	
improve	the	support	of	the	parents	and	professors	as	well.

Keywords: Social support, stress, coping skill, nursing students, adaptation

INTRODUCTION

The	 number	 of	 male	 nurses	 has	 been	 increasing	
steadily	due	to	 increased	awareness	of	professionalism	
of	 nursing	 profession,	 increase	 job	 opportunities,	 job	
stability,	and	high	pay,	and	the	number	of	students	who	
want	 to	 be	 in	 the	 nursing	 department	 has	 also	 been	
increasing	 for	 the	 past	 years,	 regardless	 of	 gender	 1. 
As	 far	 as	 research	 is	 concerned,	male	 nursing	 college	
students	 as	 a	 minority	 group	 have	 experienced	 much	
more	 stress	 due	 to	 gender	 role	 conflict,	 alienation,	
female-oriented	 nursing	 education	 environment,	 and	

competitive	 atmosphere	 and	 this	 situation	 leads	 to	
practical	maladaptation	2,	3.	In	addition,	due	to	the	social	
stereotypes	 of	 females	 due	 to	 the	 characteristics	 of	
nurses,	it	is	reported	that	male	nursing	college	students	
do	not	have	a	high	level	of	adaptation	to	college	life	4. 
However,	in	recent	years,	the	increase	in	the	admission	
rates	of	male	nursing	students	and	the	public	perception	
of	male	 nurses	 are	 improving	 5	 and	 it	 is	 necessary	 to	
examine	 whether	 there	 is	 still	 a	 difference	 in	 stress	
coping	between	male	and	female	nursing	students.

Regardless	 of	 sex,	 it	 is	 important	 to	 cope	 with	
stress	 because	 if	 not	 properly	 controlled,	 because	 it	
could	 negatively	 affects	 college	 life	 adaptation	 with	
decrease	 learning	 motivation	 and	 grades	 as	 well	 6,	
thus	 it	 is	 necessary	 to	 cope	with	 stress	 properly	more	
than	 anything.	 Adaptation	 to	 college	 life	 means	 an	
appropriate	 response	 to	 the	demands	of	 college	 life	 in	
terms	of	academic,	interpersonal,	and	emotional	aspects	
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while	 living	 in	 a	 university	 environment	 7.	Adaptation	
is	 a	 very	 important	 issue	 for	 college	 students	 because	
adaptation	to	college	life	is	not	only	for	the	development	
of	intellectual	functioning	but	also	for	improvement	of	
personality	 formation	 and	 social	 assimilation	 ability	
before	going	out	to	society.

On	the	other	hand,	 it	 is	reported	that	social	support	
has	a	high	impact	on	stress	coping	and	coping	style,	and	
it	is	reported	that	the	more	social	support	is	received	from	
the	 significant	 others,	 the	 more	 actively	 cope	 with	 the	
problem	situation	8,	9.	Social	support	is	also	an	important	
variable	 that	 helps	 nursing	 students	 adapt	 to	 the	 new	
environment	 and	 actively	 prepare	 for	 their	 careers	 and	
affects	their	ability	to	cope	with	stress	10.	The	improvement	
of	coping	ability	to	stress	is	the	most	influential	variable	
in	the	adaptation	of	college	life	11	so	that	it	is	necessary	to	
examine	the	impact	of	social	support	in	detail	to	improve	
coping	skills	for	successful	college	life.

Therefore,	the	purpose	of	this	study	was	to	examine	
the	difference	between	social	support	and	stress	coping	
in	 terms	 of	 gender	 of	 nursing	 college	 students	 and	 to	
examine	the	effect	of	social	support	on	stress	coping.	In	
particular,	social	support	has	been	used	as	a	basic	data	
to	 improve	 the	 coping	 ability	 to	 stress	 for	 college	 life	
adaptation	by	examining	whether	the	meaning	of	support	
of	others	is	more	influential	on	stress	coping.

MATERIALS AND METHOD

Research Design:	This	 study	 is	 a	descriptive	 study	 to	
investigate	the	effect	of	social	support	of	nursing	college	
students	 on	 stress	 coping	 and	 135	 nursing	 students	
included	 in	 the	 study.	 The	 structured	 questionnaires	
were	distributed	who	agreed	to	participate	in	the	study	
and	signed	 the	consent	 form	accordingly.	The	analysis	
was	conducted	using	SPSS	23,	and	independent	sample	
T-test	was	used	to	examine	differences	in	social	support	
and	 stress	 coping	 among	 male	 and	 female	 nursing	
studentsin	 terms	 of	 gender.	 The	 hierarchical	 multiple	
regression	 analysis	 was	 used	 to	 examine	 the	 effect	 of	
significant	social	support	among	others.

Measurement Tool

Social Support:	To	measure	social	support,	Park	Ji	–won	
12	developed	a	social	support	measurement	tool,	modified	
by	Moon	 Jae	–	young	 13,	 and	verified	 the	validity	 and	
reliability.	A	total	of	12	items	consist	of	three	subscales:	
parent	support,	teacher	support,	and	friendship	support.	
It	is	composed	of	5	point	Likert	scale	from	‘not	at	all’	to	
‘very	agree’	5	points	and	the	higher	the	score,	the	higher	
the	degree	of	social	support.	In	this	study,	Cronbah’s	α	
was	.94	~	.97	as	shown	in	Table	1.

Table 1: The Composition of Measurement Tools for Each Variable

Measurement 
Tool Sub Factor Item Number Number of 

questions Reliability

Social	Support

Parents’	support 1,	2,	3,	4 4 .964
Professors’	support 5,	6,	7,	8 4 .937
Friends’	support 9,	10,	11,	12 4 .972

Total 12 .942

Stress	Coping

Seeking	Social	Support 1,5,6,12,14,19,23,24,25,31,32 11 .87
Problem	Solving 2,3,8,9,11,15,16,17,20,29,33 11 .87

Avoidance 4,6,10,13,18,21,22,26,27,28,30 11 .93
Total 33 .972

Stress Coping:	 Stress	 coping	 was	 measured	 using	
the	 Korean	 version	 of	 the	 Stress	 Coping	 Strategies	
(K-CSI)	developed	by	Amirkhan	(1990)	14	and	adapted	
by	 Shin	 Hye-jin	 and	 Kim	 Chang-Dae	 (2002)	 15.	 This	
tool	consisted	of	 total	33	 items	and	 there	are	11	 items	
of	the	Seeking	Social	Support,	11	items	of	the	Problem	
Solving,	and	11	items	of	the	Avoidance.	The	participants	
were	asked	to	recall	and	respond	about	one	of	the	stress	
incidents	that	occurred	during	the	last	six	months.	The	
avoidance	 11	 items	 were	 calculated	 by	 inverting	 the	

negative	items.	The	higher	the	score,	the	higher	the	level	
of	stress	coping.	The	reliability	of	the	instrument	in	this	
study	was	.87	~	.90	in	Cronbah’s	α	as	shown	in	Table	1.

RESULTS AND DISCUSSION

Results of the Research

The General Characteristics of the Participants: The	
average	age	of	 the	nursing	students	participating	 in	 this	
study	was	21.04	years,	57	(42.2%)	male	and	78	(57.8%)	
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female	students	as	shown	in	Table	2.	The	social	support	
perceived	 by	 respondents	was	 45.91	 for	male	 and	 44.3	
for	female	respondents	and	it	was	found	that	those	male	
students	were	somewhat	higher.The	stress	coping	of	males	
(M	=	70.77)	were	higher	than	that	of	females(M	=	69.8).

Table 2: The General Characteristics of the 
Participants

Variables Category N(%) M(SD)
Age 21.04	(2.558)

Gender
Male 57	(42.2)
Female 78	(57.8)

Grade
Freshman 36	(26.7)
Second 78	(57.8)
Senior 21	(15.6)

Social	
Support

Male 45.91	(9.18)
Female 44.3	(7.72)

Stress	
Coping

Male 70.77	(6.55)
Female 69.8	(7.71)

The Differences in Social Support and Stress Coping 

by Gender:	As	shown	in	Table	3,	the	results	showed	that	

there	was	no	significant	difference	in	social	support	and	

stress	coping	in	terms	of	gender.

Table 3. The Differences in Social Support and 
Stress Coping by Gender

Mean (SD)
t pMale  

(n = 57)
Female  
(n = 78)

Social	Support 45.91	(9.18) 44.3	(7.72) 1.100 .273
Stress	Coping 70.77	(6.55) 69.8	(7.71) .763 .447

The Effect of Parent Support, Professor Support, 
and Friend Support on Stress Coping: The	effects	of	
social	support	on	stress	were	divided	into	sub-variables	
of	 parent	 support,	 support	 of	 professor,	 and	 support	
of	 friend,	 and	 we	 examined	 the	 effect	 of	 hierarchical	
regression	on	stress	coping	as	shown	in	Table	4.	Model	
1	explained	16.2%	of	parents’	support	for	stress	coping.	
This	means	that	 the	higher	 the	level	of	parent	support,	
the	better	the	stress	coping	(t	=	5.086,	p	=	.000).	Model	
2	 is	 an	 additional	 regression	 of	 the	 support	 of	 the	
professor	in	Model	1,	which	is	7.3%	better	than	Model	
1.In	addition,	parent	 support	 (t	=	2.823,	p	=	 .005)	and	
Professor	 support	 (t	 =	 3.555,	 p	=	 .001)	 had	 a	 positive	
effect	on	 stress	 coping.	Model	3	 explained	 that	27.1%	
of	stress	coping	as	a	result	of	further	regression	of	 the	
support	 of	 friends	 in	Model	 2	 and	 the	 result	 found	 to	
be	3.5%	better	than	Model	2.	It	was	also	found	that	the	
parent	support	(t	=	2.033,	p	=	.044)	and	friend	support	(t	
=	2.493,	p	=	.014)	were	found	to	have	a	positive	effect	
on	 stress	 coping	 and	 the	 support	 of	 the	 professor	was	
positive,	 however,	 it	 was	 found	 to	 be	 not	 statistically	
significant	(t	=	1.72,	p	=	.086).

Table 4: The effect of Parent Support, Professor Support, and Friend Support on Stress Coping

Independent 
Variables

Model 1 Model 2 Model 3
SE β T(p) SE β T(p) SE β T(p) Tolerance limit

Constant 2.64 - 21.554
(.000) 2.93 - 17.669

(.000) 2.955 - 16.976
(.000)

Parent	
Support .162 .404 5.086

(.000) .18 .248 2.823
(.005) .184 .183 2.033

(.044) .688

Professor	
Support .206 .312 3.555

(.001) .239 .176 1.73
(.086) .536

Friend	
Support .222 .257 2.493

(.014) .524

Statistic
R2=.163,

Adjusted	R2=.157,
F=25.866,	p=.000

R2=.236,
Adjusted	R2=.224,
F=20.386,	p=.000

R2=.271,
Adjusted	R2=.254,
F=16.199,	p=.000	

Durbin-Watson=1.802

When	the	relative	influence	of	variables	that	could	improve	stress	coping	was	assessed,	friend	support	(β	=	.257)	
was	the	most	influential	variable	for	stress	and	the	followed	by	the	parents’	support	(β	=	.183)	and	the	third	was	the	
support	of	the	professor	(β	=	.175).
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The	tolerance	limits	are	all	0.1	or	more,	which	means	
that	 there	 is	 no	 problem	 in	multi-collinearity.	Durbin-
Watson	is	1.802,	very	close	to	the	reference	value	of	2	
and	 not	 close	 to	 0	 or	 4,	which	means	 that	 there	 is	 no	
correlation	 between	 the	 residuals.	Therefore,	 it	 can	 be	
interpreted	that	regression	model	was	appropriate.

DISCUSSION

The	purpose	of	this	study	is	to	investigate	whether	
there	is	a	difference	in	social	support	and	stress	coping	
between	male	and	female	college	nursing	students	and	to	
examine	the	effects	of	social	support	on	coping	with	the	
stress	of	successful	university	life.

The	 results	 showed	 that	 there	 was	 no	 statistically	
significant	 difference	 in	 the	 social	 support	 and	 stress	
coping	between	male	and	female	nursing	students.	This	
is	 not	 consistent	with	 previous	 studies	 2,	 3	 and	 4,	which	
reported	 that	male	nursing	college	students	experienced	
more	stress	and	had	lower	levels	of	adaptation	to	college	
life	 in	women-centered	 nursing.	This	 reflects	 the	 social	
reality	 in	which	the	number	of	male	nurses	 in	Korea	as	
well	as	the	United	States	continues	to	increase,	in	line	with	
the	social	atmosphere	of	choosing	a	career	in	accordance	
with	their	aptitudes	16	and	the	problem	that	the	male	nurse	
has	still	difficulty	in	adapting	to	their	job	as	a	nurse.	There	
is	still	some	room	for	rethinking	that	being	a	nurse	is	still	
an	 inherent	 occupation	 for	women.	With	 the	 increasing	
number	of	male	nurses,	the	university	is	now	developing	a	
practical	environment	and	curriculum	for	male	students,	s	
and	in	a	hospital	where	male	nurses	are	naturally	accepted	
as	occupations,	it	is	necessary	to	continue	doing	research	
on	the	stress,	social	support	and	work	adjustment	of	male	
nursing	college	students	and	male	nurses.

It	was	also	found	that	the	social	support	of	nursing	
college	 students	 had	 a	 very	 positive	 effect	 on	 stress	
coping.	 Especially,	 the	 support	 of	 parents,	 professors,	
and	 friends	 who	 are	 meaningful	 others	 constituting	
social	 support	 is	 the	most	 influential	 variable.	 This	 is	
because	social	support	plays	a	decisive	role	in	improving	
mental	 health	 throughout	 life	 and	 it	 suggests	 that	 the	
important	sources	of	social	support	may	vary	according	
to	the	stages	of	development	17.	In	other	words,	parental	
support	 is	most	 important	at	 the	beginning	of	 life,	and	
the	same	peer	groups	are	an	important	source	of	social	
support	 in	 the	 late	 childhood	 and	 early	 adolescence.In	
adulthood,	social	support	has	been	diversified	as	spouse,	
friend,	 and	 colleagues.	 The	 results	 of	 this	 study	 are	

supported	by	the	fact	that	college	students	are	the	source	
of	important	social	support	from	friends	and	colleagues	
at	the	beginning	of	adulthood.	Therefore,	it	is	necessary	
to	 investigate	 the	 ways	 to	 increase	 the	 support	 of	
friends	who	are	important	sources	of	social	support	for	
university	life	by	enhancing	adaptation	to	college	life.

CONCLUSION

This	 study	 has	 shown	 that	 the	 social	 support	 of	
nursing	 students	 has	 a	 positive	 effect	 on	 stress	 coping	
and	nursing	students’	social	support	positively	influenced	
stress	coping	regardless	of	gender,	and	their	coping	and	
support	 is	 the	 same.	 Among	 social	 support,	 friend’s	
support	 was	 the	 most	 influential	 variable.	 Continuous	
research	is	needed	to	find	ways	to	increase	the	support	of	
parents	and	professors	as	well	as	the	support	of	friends	in	
order	to	improve	college	life	adaptation	and	stress	coping.
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ABSTRACT

Background/Objectives:	The	 present	 study	was	 conducted	 to	 investigate	 the	 antimicrobial	 potential	 of	
acetone,	ethanol	and	ethyl	EA	of	A. auricula-judaeagainst	the	growth	of	nine	oral	bacteria	that	cause	dental	
caries	and	periodontal	diseases.

Method/Statistical analysis:	The	extracts	of	A. auricula-judae	showed	the	antimicrobial	activity	against	
the	tested	oral	bacteria.	EA	extract	showed	more	antimicrobial	activity	than	acetone	and	ethanol	extracts.	
The	highest	antimicrobial	activity	of	ethyl	acetate	extract	from	A.auricula-judae	was	obtained	against	A. 
viscosus,	which	resulted	 in	an	 inhibition	zone	of	11.68	 to	14.40	mm.	This	extract	exhibited	MIC	values	
ranging	from	0.23	to	3.75	mg/ml.

Findings:	 The	 present	 study	 aimed	 to	 verify	 the	 roles	 of	 A. auricula-judae	 as	 a	 natural	 product	 with	
antimicrobial	 potential	 for	 oral	 diseases	 by	 investigating	 the	 antimicrobial	 activities	 of	 various	 solvent	
extracts	of	A. auricula-judaeagainst	oral	bacteria	causing	dental	caries	and	periodontal	diseases.	The	ethyl	
acetate	extracts	from	A. auricula-judae	showed	the	antimicrobial	activity	against	nine	oral	bacteria	better	
than	different	solvent.	The	present	study	aimed	to	verify	the	roles	of	A. auricular-judaeas	natural	product	
with	antimicrobial	potential	for	oral	diseases	by	investigating	the	antimicrobial	activities	of	various	solvent	
extracts	of	A. auricular-judae	against	oral	bacteria	causing	dental	caries	and	periodontal	diseases.

Improvements/Applications:	This	Auricularia auricula-judae	may	be	considered	as	an	effective	natural	
source	of	antimicrobial	agent	for	the	prevention	of	oral	pathogens.

Keywords: Antimicrobial activity, growth inhibition, Auricularia auricula-judae, minimum inhibitory 
concentration, oral pathogen

INTRODUCTION

The	 human	 oral	 cavity	 harbors	 many	 different	
microorganisms,	some	of	which	are	oral	pathogens	that	
cause	bad	breath	and	pain	due	to	dental	caries,	cavities,	
and	periodontal	diseases.	In	Korea,	oral	diseases	are	the	

second	most	common	disorder.	The	prevention	and	post-
treatment	management	of	dental	caries	and	periodontal	
diseases	are	particularly	 important,	as	 these	conditions	
can	 cause	 permanent	 damage	 to	 oral	 health[1].	 Recent	
studies	reported	a	correlation	between	oral	pathogens	and	
pneumonia,	 cardiovascular	 diseases,	 and	 other	 general	
diseases	in	the	human	body,	indicating	that	specific	care	
is	 needed	 for	 periodontal	 health[2,	 3].	 In	 addition	 to	 the	
most	well-known	oral	pathogen	Streptococcus mutans,	
numerous	 other	 bacteria	 including	 Streptococcus 
sobrinus	 and	 Actinobacillus actinomycetemcomitans 
are	 known	 to	 cause	 various	 oral	 diseases	 such	 as	
cavities,	 dentalcaries,	 gingivitis,	 and	 periodontitis[4,5]. 
Dental	 caries	 are	 caused	when	oral	bacteria,	 including	
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S.	 mutans	 adhere	 to	 the	 dental	 surface	 where	 they	
produce	 acid	 during	 growth,	 and	 periodontitis	 occurs	
when	gingivitis	 is	untreated,	 leading	 to	 the	destruction	
of	 alveolar	 bones[6,7].	Additionally,	 in	 dental	 caries,	 S. 
mutans	 produces	 glucan	 from	 sugar	 molecules	 used	
as	 substrates	 to	adhere	 to	 the	 tooth	surface	and	causes	
tooth	decay.	When	glucan	attached	to	the	tooth	surface	
is	left	untreated,	it	becomes	more	difficult	to	remove	by	
brushing,	and	as	glucan	interferes	with	the	diffusion	of	
organic	 acids	 produced	 by	 bacteria,	 the	 development	
of	 dental	 caries	 is	 promoted[8].	Although	 oral	 diseases	
may	 affect	 the	 health	 of	 not	 only	 the	 oral	 cavity	 but	
also	 the	 human	 body,	 most	 people	 tend	 to	 overlook	
the	 importance	 of	 oral	 health,	 indicating	 the	 need	 for	
increased	 awareness	 and	 appropriate	 measures	 for	
preventing	and	treating	oral	diseases.

To	prevent	and	treat	oral	diseases,	it	is	essential	to	
inhibit	the	growth	and	activities	of	pathogens	in	the	oral	
cavity.	Currently,	physical	methods	such	as	brushing	or	
use	of	floss	are	common,	but	in	most	cases,	the	growth	
and	 activities	 of	 pathogens	 are	 inhibited	 by	 chemical	
methods	 such	 as	 antibiotics	 which	 control	 plaques	 or	
enhance	inhibitory	effects[9].	However,	continuous	use	of	
antibiotics	may	lead	to	resistance	in	the	oral	cavity	and	
resident	bacteria	are	removed	with	the	pathogens.	Thus,	
to	 develop	 methods	 for	 inhibiting	 only	 the	 pathogens	
and	not	the	resident	bacteria,	many	studies	have	focused	
on	natural	extracts[10,11].

Mushrooms	 are	 consumed	 as	 food	 and	 contain	
abundant	nutrients	such	as	proteins	with	essential	amino	
acids,	carbohydrates,	lipids,	and	vitamins.	Globally,	they	
are	 used	 for	 a	 variety	 of	 purposes,	 and	 recent	 studies	
have	examined	the	bioactivities	of	mushrooms.	Lingshi	
mushrooms	 have	 been	 studied	 for	 their	 antioxidant	
effects	 and	 ability	 to	 suppress	 tumor	 cell	 growth[12],	
and	Sparassis crispa	were	examined	for	their	effects	on	
immunocyte	activation	and	their	anticancer	effects[13].	In	
addition	 to	 studies	 of	medicinal	mushrooms,	 common	
edible	 mushrooms	 including	 Lentinus edode	 have	
been	evaluated	for	their	antiplatelet	and	antithrombotic	
effects[14]	and	Hericium erinaceum	was	shown	to	prevent	
dementia	and	is	involved	in	nerve	cell	development[15].

Auricularia auricula-judae	 belongs	 to	 the	 family	
Auriculariales	 in	 the	 phylum	 Basidiomycota.	 This	
species	 is	 mainly	 found	 in	 the	 wild	 growing	 on	 old	
broad-leaved	trees	across	Asia,	mostly	in	Korea,	Japan,	
and	China.	Auricularia auricula-judaeare	often	used	as	

a	functional	food	ingredient,	as	they	are	rich	in	proteins	
as	well	as	potassium,	calcium,	phosphorous,	and	fibers.	
Numerous	studies	have	examined	the	bioactivities	of	A. 
auricula-judae	in	the	prevention	of	osteoporosis[16]	and	
cardiovascular	 diseases[17].	 Recently,	 the	 antimicrobial	
and	 antioxidant	 activities	 of	 A. auricula-judae[18] 
were	 reported.	 The	 present	 study	 aimed	 to	 verify	 the	
roles	 of	 A.	 auricula-judae	 as	 a	 natural	 product	 with	
antimicrobial	potential	for	oral	diseases	by	investigating	
the	antimicrobial	activities	of	various	solvent	extracts	of	
A. auricula-judae	 against	 oral	 bacteria	 causing	 dental	
caries	and	periodontal	diseases.

MATERIALS AND METHOD

Materials:	 The	 sample	 of	 A. auricula-judae	 used	 in	
this	 study	 was	 in	 powder	 form	 and	 purchased	 from	
Chamsolwon	 agricultural	 association	 (Gyeongbuk,	
Korea).

Preparation of A. auricula-judae extracts:	 A	 48-h	
solvent	extraction	at	room	temperature	was	carried	out	
with	50	g	of	A. auricula-judae	powder	dissolved	in	400	
mL	solvent.	After	filtration	(Advantec	No.	2,	Advantec	
MFS,	Inc.,	Tokyo,	Japan),	a	rotary	evaporator	(EYELA	
A-1000S,	 Tokyo	 Rikakikai	 Co.,	 Tokyo,	 Japan)	 was	
used	to	concentrate	the	sample.	The	solvents	used	were	
acetone,	ethyl	acetate,	and	ethanol;	dimethyl	 sulfoxide	
was	 used	 as	 the	 concentrate	 to	 maintain	 a	 constant	
volume.	 The	 extracts	 were	 uniformly	 prepared	 at	 a	
minimum	concentration	of	50	mg/mL	and	stored	at	4°C	
prior	to	the	experiments	to	ensure	accuracy.

Evaluation of antimicrobial activity against oral 
bacteria

Microbial strains: All	oral	bacteria	strains	used	in	this	
study	are	presented	in	Table	1.	The	nine	representative	
strains	of	oral	bacteria	were	purchased	from	the	Korean	
Collection	 for	 Type	 Cultures	 (KCTC,	 Jeollabuk-do,	
Korea)	and	used	in	the	experiments.	The	medium	from	
Brain-Heart	 Infusion	 (BHI,	 BD	 Biosciences,	 Franklin	
Lakes,	NJ,	USA)	and	Trypticase	Soy	Broth	 (TSB,	BD	
Biosciences)	were	used,	and	an	optimum	condition	for	
each	strain	was	selected	for	cultivation.	All	strains	were	
inoculated	 into	 the	 broth	 and	 cultured	 at	 37°C	 in	 an	
anaerobic	incubator	(5%	CO2)	for	24	h	and	diluted	prior	
to	the	experiments.
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Table 1: List of microorganisms used for anti-
microbial activity

Strain KCTC No. Media
Staphylococcus aureus 1927 BHI
Streptococcus mutans 3065 BHI

Streptococcus sanguinis 3284 BHI
Streptococcus sobrinus 3308 BHI
Streptococcus criceti 3640 BHI
Streptococcus ratti 3655 BHI

Streptococcus anginosus 3983 TSB
Actinomyces viscosus 5531 TSB
Actinomyces israelii 9054 TSB

BHI:	Brain-Heart	Infusion,	TSB:	Trypticase	Soy	Broth	
using	from	BD	Biosciences

Disk diffusion method: The	 antimicrobial	 potential	 of	
A. auricula-judaewas	 evaluated	 by	 the	 disk	 diffusion	
method.	 The	 nine	 strains	 precultured	 following	
inoculation	 into	 the	 broth	 were	 uniformly	 diluted	 to	
a	 standard	 turbidity	 of	 0.5	 McFarland	 (approx.	 1.0	 ×	
108CFU/mL)	and	then	smeared	on	prepared	agar	plates	
using	 sterilized	 cotton	 buds.	 Next,	 30	 µL	 extract	 was	
placed	on	 a	 paper	 disk	 (ф	6	mm,	Whatman	AA	discs,	
Whatman	International,	St.	Louis,	MO,	USA)	(2.1	mg/
disc)	for	absorption,	and	the	disk	was	dried	and	placed	
on	the	smeared	agar	plate	for	adherence.	After	more	than	
12-h	cultivation	in	an	anaerobic	incubator,	the	size	of	the	
inhibition	zone	 formed	around	 the	disc	was	measured.	
From	the	measured	sizes,	the	results	were	obtained	using	
a	Vernier	caliper	(0–150	mm,	Color	World,	China).	The	
experiment	 was	 repeated	 three	 times	 to	 confirm	 the	
antimicrobial	 activity	 of	 the	A. auricula-judaeextracts.	
As	a	positive	control,	100	μg/mL	of	ampicillin	was	used.

Estimation of growth inhibition rate and minimum 
inhibitory concentration against oral bacteria: For	the	
nine	 strains	of	oral	bacteria	 against	which	 the	extracts	
showed	antimicrobial	activities,	the	minimum	inhibitory	
concentration	 (MIC)	 was	 determined	 using	 the	 broth	
dilution	 method.	 The	 concentration	 of	 each	 solvent	
extract	of	A. auricula-judae	was	prepared	at	a	maximum	
of	15	mg/mL	using	sterilized	distilled	water,	after	which	
two-fold	serial	dilution	was	carried	out	until	a	minimum	
concentration	of	0.03	mg/mL	was	 reached	prior	 to	 the	
experiments.	 For	 the	 experiments,	 each	 precultured	
strain	was	prepared	in	a	concentration	of	5	×	105CFU/
mL.	Next,	100	µL	of	the	diluted	strain	was	aliquoted	into	

the	wells	of	a	96-well	plate	and	 then	60	µL	of	extract	
and	40	µL	of	broth	were	added.	After	24-h	cultivation	
at	 37°C	 in	 an	 anaerobic	 incubator,	 the	 optical	 density	
was	measured	 at	 600	 nm.	The	 concentration	 at	which	
the	 optical	 density	 revealed	 microbial	 inhibition	 was	
determined	as	the	MIC.

Inhibition curve of oral bacteria: Various	 solvent	
extracts	 of	 A. auricula-judae were	 added	 to	 the	 nine	
strains	 of	 oral	 bacteria,	 and	 growth	 inhibition	 curves	
were	 drawn	 according	 to	 concentration	 and	 time.	The	
solvent	 extracts	 with	MIC	 values	 of	 3.75,	 2.63,	 1.88,	
and	0.04	mg/mL	were	used,	and	 the	method	described	
above	was	used	for	MIC	estimation.	The	optical	density	
was	measured	 at	 600	 nm	 at	 3,	 6,	 8,	 10,	 12,	 and	 24	 h	
of	incubation.	As	a	positive	control,	dimethyl	sulfoxide	
was	used.

Statistical analysis:	 For	 statistical	 analysis,	 the	
significance	was	 evaluated	 at	 p	 <	 0.05	 by	 analysis	 of	
variance	and	Duncan’s	multiple	 range	 test	using	SPSS	
Statistics	 23	 (SPSS,	 Inc.,	 Chicago,	 IL,	 USA).	 All	
experiments	were	 repeated	 three	 times,	and	 the	 results	
were	expressed	as	the	mean	±	standard	deviation.

RESULTS AND DISCUSSION

Solvent extraction yield of A. auricula-judae:	Various	
solvent	(acetone,	ethanol,	and	ethyl	acetate)	extracts	of	
A. auricula-judae were	 used	 to	 test	 for	 antimicrobial	
potential.	The	results	showed	different	extraction	yields	
for	 each	 solvent	 extract:	 1.64%	 for	 acetone	 extract;	
1.50%	 for	 ethanol	 extract;	 0.86%	 for	 ethyl	 acetate	
extract.	Thus,	various	solvents	exhibit	clearly	different	
final	extraction	yields	despite	the	use	of	equal	amounts	
of	powder.	Among	 the	 three	 solvents,	 acetone	 showed	
the	highest	yield,	while	the	use	of	ethyl	acetate	led	to	the	
lowest	extraction	yield.

Evaluation of antimicrobial activity against oral 
bacteria

Antimicrobial activity of solvent extracts from A. 
auricula-judae: In	 the	 disc	 diffusion	 assay,	 inhibition	
zones	 were	 created	 by	 the	 various	 solvent	 (acetone,	
ethanol,	and	ethyl	acetate)	extracts	of	A.auricula-judae 
against	 the	 nine	 strains	 of	 oral	 bacteria,	 and	 the	 sizes	
of	 the	 inhibition	 zones	were	measured;	 the	 results	 are	
presented	in	Fig.	1.	The	results	show	inhibition	zones	of	
over	10	mm	in	diameter	which	were	visually	discernible	
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for	all	three	solvent	extracts	against	the	nine	strains	of	oral	
bacteria.	Notably,	all	three	extracts	of	A. auricula-judae 
exhibited	the	strongest	antimicrobial	activity	against	A. 
viscosus.	Although	the	ethyl	acetate	extract	displayed	the	
highest	activity	of	14.40	±	2.75	mm,	closely	followed	by	
14.17	±	3.92	mm	of	acetone	extract	and	comparatively	
lower	 activity	of	11.81	±	1.44	mm	by	ethanol	 extract,	
our	results	confirmed	that	all	three	extracts	showed	the	
strongest	antimicrobial	activities	against	the	A. viscosus 
strain.	Furthermore,	when	the	activity	against	A. viscosus 
was	compared	with	that	against	the	control	(100	µg/mL	
of	ampicillin),	no	significant	difference	was	observed	for	
any	of	the	extracts.

Figure 1: Anti-microbial activity of solvent extracts 
from Auriculariaauricula-judaeagainst oral bacteria.

	†	The	results	represent	the	Mean±SD	of	values	
obtained	 from	 three	 independent	 experiments.	
Ampicillin	(100	ug/ml)	was	used	as	a	positive	
control.	 Ace:	 acetone,	 EtOH;	 ethanol,	 EtAc:	
ethyl	 acetate,	 KCTC;	 Korean	 Collection	 for	

Type	 Cultures.	 a,b,cMeans	 with	 different	
letter	are	 significantly	different	at	p	<	0.05	by	
Duncan’s	multiple	range	test

Estimation of MIC: To	determine	 the	MIC	 to	 inhibit	
the	 growth	 of	 oral	 bacteria,	 the	 broth	 dilution	method	
was	 used.	 Each	 solvent	 extract	 of	 A. auricula-judae 
was	diluted	by	2-fold	to	0.03–15.00	mg/mL	before	24-h	
cultivation.	The	optical	density	was	measured,	and	 the	
minimum	concentration	a	t	which	microbial	growth	was	
inhibited	 was	 considered	 as	 the	MIC.	 The	 results	 are	
shown	in	Table	2.	Although	the	MIC	differed	according	
to	 the	 tested	 strain	 and	 solvent	 used,	 the	 inhibitory	
effects	were	mostly	within	 the	range	of	0.23–3.75	mg/
mL.	Among	the	three	extracts,	the	ethyl	acetate	extract,	
displayed	 the	 lowest	 MIC	 of	 0.23	 mg/mL	 against	 A. 
viscosus,	while	the	MICs	of	ethanol	and	acetone	extracts	
were	0.94–1.88	mg/mL,	which	are	slightly	higher	than	
that	of	the	ethyl	acetate	extract.	In	accordance	with	the	
results	of	the	disc	diffusion	experiments,	all	three	extracts	
exhibited	lower	MICs	against	A. viscosus compared	to	
other	 strains,	 but	 their	 MICs	 against	 S. mutans were	
identical	 at	 3.75	 mg/mL.	 For	 S. aureus,	 S. ratti,	 S. 
sanguinis,	S. sobrinus,	S. viscosus,	 and	A. israelii,	 the	
acetone	 and	 ethanol	 extracts	 showed	 identical	 MICs,	
while	the	ethyl	acetate	extract	showed	a	lower	MIC.	In	
summary,	the	ethyl	acetate	extract	exhibited	the	lowest	
MIC,	 and	 all	 three	 extracts	 showed	 the	 lowest	 MIC	
against	A. viscosus,	 supporting	 the	 results	 of	 the	 disk	
diffusion	experiments.

Table 2: Minimum inhibitory concentration (MIC) of solvent extracts from Auriculariaauricula-judae 
against oral bacteria

Bacterial Strain (KCTC No.)
MIC (mg/ml)

Acetone EtOH EtAc
S. aureus (1927) 1.88-3.75 1.88-3.75 0.94-1.88
S. mutans	(3065) 3.75 3.75 3.75

S. sanguinis(3284) 1.88-3.75 1.88-3.75 0.94
S. sobrinus(3308) 3.75 3.75 1.88
S. criceti(3640) 0.94-1.88 1.88-3.75 0.94-1.88
S. ratti(3655) 1.88-3.75 1.88-3.75 1.88

S. anginosus(3983) 1.88 1.88-3.75 0.94-1.88
A. viscosus(5531) 0.94-1.88 0.94-1.88 0.23
A. israelii(9054) 1.88 1.88 0.47-0.94

Inhibition curve of oral bacteria: Based	on	the	results	
of	 the	disk	diffusion	experiments	and	MIC	estimation,	
the	 extracts	 of	A. auricula-judae	 exhibited	 the	highest	

antimicrobial	 activity	 against	 A. viscosus.	 Thus,	
by	 drawing	 an	 inhibition	 curve,	 the	 inhibition	 rates	
according	 to	 the	 extract	 concentration	 and	 time	 were	
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determined.	Each	solvent	extract	at	3.75,	1.88,	0.94,	and	
0.03	mg/mL	 determined	 as	MICs	 was	 cultivated	 with	
the	 bacteria	 for	 3,	 6,	 8,	 10,	 12,	 and	 24	 h,	 and	 optical	
density	was	measured	at	each	time	point.	As	a	positive	

control,	 the	 same	method	was	 used	 in	 the	 absence	 of	
extract.	Figure	2	shows	a	comparison	of	the	results	for	
the	control	and	test	groups.

   
 (a) Acetone (b) EtOH (c) EtAc
Fig. 2: Inhibitory effect of solvent extract from Auricularia auricula-judae on growth of A. viscosus among oral bacteria

The	control	group	to	which	the	extracts	of	A. auricula-judae	were	not	added	showed	steady	growth	of	bacteria	
until	3–6	h,	reaching	a	plateau	after	8	h.	In	contrast,	the	groups	to	which	acetone	extracts	or	ethanol	extracts	were	
added	showed	clear	inhibitory	effects	on	microbial	growth	from	the	early	phase	of	cultivation	at	concentrations	3.75	
and	1.88	mg/mL.	Nevertheless,	although	the	growth	inhibition	of	A. viscosus	at	concentrations	0.94	and	0.03	mg/
mL	continued	until	12	h,	no	inhibition	was	observed	after	12	h.	The	ethyl	acetate	extract	strongly	inhibited	microbial	
growth	at	concentrations	of	0.94–3.75	mg/mL;	however,	at	0.03	mg/mL,	slow	bacterial	growth	was	observed	in	the	
absence	of	inhibitory	effects.	Among	the	three	extracts,	the	ethyl	acetate	extract	exhibited	slightly	stronger	inhibition	
of	certain	 strains.	Thus,	 inhibition	curves	were	drawn	 for	 the	eight	 strains	other	 than	 the	A. viscosus	 strain.	The	
inhibitory	 effects	 of	 ethyl	 acetate	 extract	 on	 the	 eight	 strains	 over	 time	 are	 shown	 in	 Fig.	 3.	 For	 S.	 aureus,	 the	
ethyl	acetate	extract	clearly	inhibited	microbial	growth	at	concentrations	greater	than	1.88	mg/mL.	While	the	initial	
growth	was	inhibited	at	0.94	mg/mL,	the	bacteria	displayed	exponential	growth	after	12	h.	At	0.03	mg/mL,	despite	
the	inability	to	completely	block	microbial	growth,	growth	was	lowered	until	12	h	compared	to	the	control	group.	
The	concentration	of	ethyl	acetate	extracts	which	strongly	inhibited	oral	bacteria	from	the	early	phase	of	cultivation	
was	determined.	For	the	strains	S. sanguinis,	S. criceti,	S. ratti,	and	A. israelii,	strong	inhibition	was	observed	at	
concentrations	greater	 than	0.94	mg/mL.	Strong	 inhibition	against	S. sobrinus and	S. anginosus was	observed	at	
concentrations	greater	than	1.88	mg/mL,	and	against	S. mutans,	inhibitory	effects	were	detected	at	3.75	mg/mL.

   
 (a) S. aureus (b) S. mutans (c) S. sanguinis

   
 (d) S. sobrinus (e) S. criceti (f) S. ratti



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         867      

  
 (g) S. anginosus (I) A. israelii

Fig. 3: Effects of ethyl acetate extracts from Auricularia auricula-judae on the grown of oral bacteria

that	 a	 minimum	 concentration	 of	 3.75	 mg/mL	 was	
required	for	the	extracts	to	inhibit	the	growth	of	all	nine	
tested	oral	bacteria.	Additionally,	 in	agreement	with	 the	
results	of	the	disk	diffusion	experiments,	the	ethyl	acetate	
extract	 showed	 the	strong	 inhibition	against	A. viscosus 
at	 concentrations	 as	 low	 as	 0.23	mg/mL.	These	 results	
suggest	 that	 the	A. viscosus strain	 requires	 a	minimum	
concentration	of	0.03	mg/mL	of	A. auricula-judae extract	
for	its	inhibition;	compared	to	the	results	of	our	previous	
study	 of	 Coriolus versicolor [24],	 the	 extracts	 of	 A. 
auricula-judae showed	 stronger	 antimicrobial	 activities.	
Furthermore,	examining	the	inhibition	rates	from	the	ethyl	
acetate	 extract	 of	 A. auricula-judae	 against	 other	 oral	
bacteria	confirmed	that	most	oral	bacteria	were	inhibited	
at	a	minimum	concentration	of	3.75	mg/mL.

Mushrooms	 have	 potential	 activities	 against	 dental	
caries,	and	studies	have	reported	that	various	mushrooms	
exhibit	 not	 only	 regulatory	 effects	 on	 the	 formation	 of	
plaque	or	calculus	on	dental	surfaces	but	also	inhibitory	
effects	 on	 glucan	 elongation	 that	 may	 cause	 calculus.	
Mushrooms	 have	 also	 been	 reported	 to	 contain	 several	
phenolic	compounds	that	can	suppress	glucosyltransferase	
[25].	Most	 studies	of	A. auricula-judae	have	 investigated	
its	 antioxidant	 effects	 in	 addition	 to	 its	 bioactivities	
towards	 polysaccharides	 using	 DPPH	 (1,1-diphenul-2	
picrylhydrazyl),	 total	 polyphenol	 content,	 and	 ferric	
reducing	ability	of	plasma	assays	[26,	27].	Previous	studies	
support	the	strong	antimicrobial	potential	of	A. auricula-
judae	on	oral	bacteria,	as	 shown	 in	 this	 study.	Thus,	A. 
auricula-judae	 shows	 outstanding	 potential	 as	 an	 eco-
friendly	 antimicrobial	 material	 for	 the	 development	 of	
products	based	on	natural	substances	including	cosmetics	
and	 oral	 products.	 The	 present	 study	 investigated	 only	
the	 presence	 or	 absence	 of	 antimicrobial	 activities	 of	
A. auricula-judae	 extracts	 against	 oral	 bacteria,	 and	
future	 studies	 are	 needed	 to	 identify	 the	 antimicrobial	
substances	 contained	 in	 A. auricula-judae	 by	 isolating	
these	molecules	from	the	extracts.

DISCUSSION

In	 the	human	oral	cavity,	several	known	strains	of	
resident	bacteria	prevent	other	pathogenic	bacteria	from	
inhabiting	the	oral	cavity	while	strengthening	the	immune	
system	to	ensure	constant	immunity.	However,	as	certain	
specific	 bacteria	 cause	 oral	 diseases	 such	 as	 dental	
caries	and	periodontal	diseases,	it	is	essential	to	inhibit	
the	growth	of	oral	pathogens	 to	prevent	and	treat	such	
diseases	 [19,	 20].	 However,	 continuous	 use	 of	 antibiotics	
for	preventing	oral	diseases	may	lead	to	resistance	in	the	
human	body	 and	 is	 likely	 to	 drive	not	 only	pathogens	
but	also	beneficial	resident	bacteria	away	from	the	oral	
cavity.	Thus,	many	 studies	 have	 attempted	 to	 develop	
diverse	methods	for	inhibiting	only	the	pathogens	using	
natural	extracts	[21].

The	 present	 study	 was	 conducted	 to	 investigate	
the	 antimicrobial	 potential	 of	 acetone,	 ethanol,	 and	
ethyl	 acetate	 extracts	 of	A. auricula-judae	 against	 the	
growth	of	nine	oral	bacteria	that	cause	dental	caries	and	
periodontal	 diseases.	All	 extracts	 of	A. auricula-judae 
strongly	inhibited	the	nine	oral	bacteria.	Particularly,	the	
strongest	antimicrobial	activity	was	observed	against	A. 
viscosus,	a	representative	periodontal	pathogen	reported	
to	 cause	 periodontitis	 during	 dental	 plaque	 formation	
[22].	An	inhibition	zone	similar	to	that	of	the	control	(100	
µg/mL	 of	 ampicillin)	 was	 observed	 for	 A. viscosus. 
Compared	to	the	strong	antimicrobial	activity	against	A. 
viscosus exhibited	by	the	extracts	of	Lentinusedodein a 
previous	study	performed	by	our	lab	[23],	the	extracts	of	
A. auricula-judae	showed	far	stronger	inhibitory	effects	
on A. viscosus and	other	strains	of	oral	bacteria.

Based	 on	 the	 results	 of	 measuring	 antimicrobial	
activities,	the	MIC	for	oral	bacteria	was	determined.	The	
experiments	 tested	each	 solvent	 extract	with	 a	 two-fold	
serial	 dilution	 using	 distilled	water	 until	 concentrations	
of	0.03–15.00	mg/mL	were	reached.	The	results	showed	
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CONCLUSION

The	present	study	was	conducted	to	investigate	the	
antimicrobial	 potential	 of	 acetone,	 ethanol	 and	 ethyl	
EA	 of	 A. auricula-judae	 against	 the	 growth	 of	 nine	
oral	 bacteria	 that	 cause	 dental	 caries	 and	 periodontal	
diseases.	 All	 extracts	 of	 A. auricula-judae	 strongly	
inhibited	 the	 nine	 oral	 bacteria.	 Particularly,	 the	
strongest	antimicrobial	activity	was	observed	against	A. 
viscosus,	a	representative	periodontal	pathogen	reported	
to	 cause	 periodontitis	 during	 dental	 plaque	 formation.	
An	 inhibition	 zone	 similar	 to	 that	 of	 the	 control	 (100	
μg/mL	 of	 ampicillin)	 was	 observed	 for	 A. viscosus. 
Compared	to	the	strong	antimicrobial	activity	against	A. 
viscosus	exhibited	by	the	extracts	of	Lentinus edode in a 
previous	study	performed	by	our	lab,	the	extracts	of	A. 
auricula-judae	showed	far	stronger	inhibitory	effects	on	
A. viscosus	and	other	strains	of	oral	bacteria.
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ABSTRCT

This	study	aimed	to	assess	the	effect	of	oral	spray	containing	pine	needle	extract	in	suppressing	halitosis,	by	
analyzing	the	concentration	of	volatile	sulfur	compounds(VSCs)	inducing	halitosis	and	organic	acids	within	
saliva.	The	concentration	of	VSCs	inside	the	oral	cavity	after	the	spray	usage	was	measured	using	Sensor	
Gas	Chromatograph	ODSA-	P2,	and	the	analysis	of	organic	acids	within	saliva	was	performed	using	HPLC	
Dionex	ion	chromatography	system	(GP50	gradient	pump,	ED	50	conductivity	detector)	with	mobile	phase	
under	following	conditions:	NaOH	100mM	with	flow	rate	of	1.0mL/min,	 injection	volume	of	10㎕,	and	
temperature	of	20℃.	In	the	experimental	group,	the	levels	of	H2S	and	CH3SH	were	remarkably	reduced	by	
80.87%	and	89.42%	respectively.	In	addition,	the	analysis	of	organic	acids	within	saliva	showed	suppressive	
effect	by	63.46-97.05%	after	4	weeks.	Therefore,	it	seems	that	using	oral	spray	mist	containing	pine	needle	
extract	can	partially	suppress	VSCs	and	organic	acids	within	saliva	that	are	associated	with	halitosis.

Keywords: HPLC, halitosis, oral spray, pine needle extract, saliva

INTRODUCTION

Bad	 breath,	 also	 known	 as	 halitosis,	 is	 caused	 by	
volatile	sulfur	compounds	(VSCs)	being	released	during	
exhalation.	 This	 chemical	 compound	 is	 composed	 of	
hydrogen	 sulfide	 (H2S),	 methyl	 mercaptan	 (CH3SH),	
and	dimethyl	sulfide	(CH3)2S	

1,2.	In	the	modern	society,	
halitosis	is	becoming	an	important	issue	attracting	more	
attention,	 as	 it	 can	 induce	 both	 social	 and	 emotional	
disorder	at	individual	level.	To	remove	foul	odor	within	
the	 oral	 cavity,	 both	 physical	method	with	 removal	 of	
bacteria	 attached	 to	 the	 biofilm	 and	 chemical	 method	
applying	antibiotic	materials	are	performed	in	parallel.	
With	 harmfulness	 of	 different	 chemical	 compounds	
being	 reported,	 the	 utility	 of	 natural	 compounds	 is	
steadily	 increasing	recently	 3,4.	The	natural	compounds	
included	 in	 mouthwash	 and	 oral	 health-related	

products	 include	 the	 extracts	 from	 various	 materials	
such	 as	 manuka	 honey5,	 clove	 oil6,	 propolis7,	 ginger8,	
and	 pine	 needles9,10.	 Especially	 pine	 needle	 extract,	
like	 inorganic	 elements	 such	 as	 potassium,	 calcium,	
magnesium	 and	 phosphorus	 and	 vitamin	 A,	 C,	 K,	
enzyme,	and	minerals,	pine	needle	extract	among	them	
contains	 useful	 substances	 for	 discharging	waste	 from	
the	 body	 and	 improving	metabolism11.	Accordingly,	 it	
is	 widely	 known	 that	 the	 pine	 needle	 extract	 has	 cell	
antioxidant	 effect	 to	 decrease	 active	 oxygen	 in	 the	
body12	 and	 antibacterial	 effect	 against	 gram-positive	
and	negative	bacterium13.	Thus,	 the	extract	 is	good	for	
removing	oral	halitosis	 in	a	mouth	due	 to	antibacterial	
effect	against	gram-positive	and	negative	bacterium	and	
removing	 inflammation	 owing	 to	 antioxidant	 effect	 in	
oral	mucosa.	Based	on	these	previous	observations,	the	
evaluation	of	oral	spray	containing	pine	needle	extracts	
as	a	suppressant	of	halitosis	should	be	performed.	The	
measurement	of	halitosis	can	be	done	using	traditional	
tools	such	as	halimeter14,	oral	chroma	15,	B&B	checker16,	
and	gas	chromatography17.

Since	multiple	variables	may	exist	in	the	process	of	
obtaining	gas	from	oral	cavity	and	analyzing	the	sample,	
we	 aimed	 to	 simultaneously	 perform	 the	 analysis	 of	
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VSCs	 inside	 the	 oral	 cavity	 and	 the	 assessment	 of	
compounds	 within	 saliva	 that	 can	 induce	 halitosis,	 in	
order	to	objectively	evaluate	the	effect	of	oral	spray	in	
suppressing	halitosis.

If	 the	 concentration	 of	 organic	 acids	 in	 the	 oral	
cavity	is	evaluated	from	these	perspectives,	we	can	more	
objectively	evaluate	the	suppressive	effect	of	oral	spray	
containing	pine	needle	extracts.

Therefore,	 in	 this	 study,	 we	 aimed	 to	 evaluate	 the	
effect	of	pine	needle	extracts	in	suppressing	oral	halitosis	
by	analyzing	the	concentration	of	VSCs	(hydrogen	sulfide	
(H2S),	methyl	mercaptan	(CH3SH),	and	dimethyl	sulfide	
(CH3)2S))	after	oral	spray	usage	and	assessing	the	organic	
acids(lactate,	 acetate,	propionate,	 formate,	butyrate,	 and	
pyruvate)	within	saliva	that	can	induce	halitosis

MATERIALS AND METHOD

Subjects:	The	subjects	of	this	study	included	10	healthy	
adults	(male	and	female),	who	do	not	have	dental	implants,	
dental	caries,	diabetes,	gingivitis,	or	metabolic	syndromes,	
divided	into	two	groups:	5	subjects	in	the	control	group	
and	 5	 subjects	 in	 the	 experimental	 group.	 This	 study	
was	 approved	 by	 the	 institutional	 research	 ethics	 board	
of	 Dankook	 University,	 Republic	 of	 Korea	 (No.	 2017-
03-033).	 Quantitative	 analysis	 of	 the	 concentration	 of	
VSCs	 and	 organic	 acids	 within	 saliva	 (lactate,	 acetate,	
propionate,	 formate,	 butyrate,	 and	 pyruvate)	 was	
performed	before	and	after	the	oral	spray	usage.

Synthesis of oral spray:	The	oral	spray	containing	pine	
needle	extract	was	fabricated	for	the	experimental	group,	
which	consists	of	a	base	solution	(100g)	including	10%	
glycerin,	5%	xylitol,	and	350µl	peppermint/lemon	scent	
solution,	5%	pine	needle	extract	and	2%	Japanese	apricot	
extract.	The	oral	spray	for	the	control	group	only	included	
the	base	solution	of	the	spray	used	for	the	experimental	
group.	The	subjects	were	instructed	to	spray	3	times	into	
the	oral	cavity	1	hour	after	their	meal	and	brushing	their	
teeth.	 VSCs	 measurement	 and	 saliva	 collection	 were	
performed	30	minutes	after	the	spray	usage.

Measured of sensor gas chromatograph:	The	contents	
of	volatile	sulfur	gas	such	as	H2S,	CH3SH	and	(CH3)2S	

was	measured	 by	 Sensor	Gas	 Chromatograph	ODSA-	
P2	(FIS	Inc.,	Hyogo,	Japan).	In	order	to	collect	the	oral	
gas,	 subjects	bite	 syringe	during	 for	30	 seconds.	After	
syringe	pumping	for	2	times,	2	ml	of	collect	the	patient’s	
oral	 air	 and	 inject	 to	 machine	 after	 stabilizing	 for	 1	
hours.	The	measurement	of	concentration	(ppb)	of	each	
sulfur	compound	took	for	4	minutes.

Saliva collection and pre-treatment:	After	 the	VSCs	
measurement	 has	 been	 completed,	 the	 subject’s	 saliva	
(500µg)	was	collected	in	an	Eppendorf	tube.	Collected	
saliva	was	 centrifuged	under	 1200	 rpm	 for	 5	minutes,	
and	 the	supernatant	was	diluted	by	15-fold	 in	distilled	
water.	This	solution	was	then	treated	using	syringe	filter	
(hydrophobic	polytetrafluoethylene	(PTFE)	membrane;	
pore	size:	0.20	mm;	Advantec	MFS,	Inc.,	Tokyo,	Japan)	
to	eliminate	bacteria	and	enzymes.

Analysis of organic acids using HPLC:	 Standard	
organic	 acid	 products	 (lactate,	 acetate,	 propionate,	
formate,	butyrate,	and	pyruvate)	and	mobile	phase	(NaOH	
100mM)	were	purchased	from	Sigma	Aldrich	(St.	Louis,	
MO,	USA).	Deionized	water	(≥18	mW)	used	for	mobile	
phase	 synthesis	 and	 sample	 dilution	 was	 synthesized	
using	MILLI-Q	Water	system	from	Millipore	(Bedford,	
MA,	 USA).	 The	 equipment	 used	 for	 the	 analysis	 of	
organic	 acids	was	Dionex	 ion	 chromatography	 system	
(GP50	gradient	pump,	ED	50	conductivity	detector),	and	
the	software	used	for	analysis	was	Chromeleon	version	
6.8.	The	column	used	for	the	analysis	was	DionexIonPac	
AG11-HG	 column	 (50mm×4mm),	 protected	 by	 the	
guard	column	of	IonPac	AS11-HG	(250mm×4mm).	The	
mobile	phase	used	was	NaOH	100mM,	with	flow	rate	of	
1.0	mL/min,	injection	volume	of	10	ml,	and	temperature	
of	20℃.

RESULTS AND DISCUSSION

The	 outcome	 for	 validation	 of	 analysis	 method	
for	 organic	 acids	 is	 shown	 in	 Table	 1.	 The	 linearity	
of	 calibration	 curve	 for	 concentration	 range	 of	 0.12	 –	
2.5mM	 assessed	 by	 R2 value	 was≥0.971,	 indicating	
that	 the	 regression	 model	 based	 on	 coefficients	 of	
determination	 for	 each	 ingredient	 –	 obtained	 by	 the	
concentration	and	area	values	–	exhibits	≥97%	linearity.	



     872      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Table	1:	Linear	range,	linear	equation	and	correlation	coefficient	(r2)	for	organic	acid.

Compound Linear range(mM) Linear equation r2

Lactate 0.12	-	2.5 y	=	0.0023x	+	0.6273	 0.9868
Acetate 0.12	-	2.5 y	=	0.0012x	+	0.4722 0.9816

Propionate 0.12	-	2.5 y	=	0.0011x	+	0.4499	 0.9718
Formate 0.12	-	2.5 y	=	0.0031x	+	0.295	 0.9990
Butyrate 0.12	-	2.5 y	=	0.0011x	+	0.3542 0.9816
Pyruvate 0.12	-	2.5 y	=	0.001x	-	0.0036 0.9980

*y=ax+b	y	is	the	peak	area	and	x	is	sample	concentration

The	concentration	of	VSCs	in	the	oral	cavity	before	and	after	the	use	of	oral	spray	containing	pine	needle	extracts	
is	shown	in	Table	2.	In	both	the	control	group	and	experimental	group,	concentrations	of	all	chemical	compounds	
with	exception	of	(CH3)2S	were	reduced	4	weeks	after	the	usage.	More	specifically,	the	experimental	group	exhibited	
remarkable	reductions	of	H2S	by	80.87%	and	CH3SH	by	89.42%.	On	the	other	hand,	the	concentration	of	(CH3)2S	
was	increased	in	both	the	control	group	and	the	experimental	group	at	4	weeks	after	the	usage.

Among	volatile	sulfur	compounds,	only	(CH3)2S	makes	a	difference	depending	on	 the	 involved	bacteria	and	
environment	inside	the	mouth	as	a	cause	to	affect	the	result	of	experiment.	According	to	the	conventional	theories,	
gram-negative	anaerobic	bacteria	 like	Porphyromonas gingivalis,	Tannerella forsythia,	Treponema denticola,	and	
Fusobacterium nucleatum	 related	 to	a	periodontal	disease	causes	most	of	VSCs18,19,	but	 it	 is	newly	reported	 that	
the	bacteria	inside	the	mouth	such	as	Solobacteriummoorei	gram-positive	bacterium20,21	and	Actinomyces	living	in	
biofilm	attached	to	a	tongue	cause	halitosis	in	the	mouth22.	Thus	the	difference	between	the	subjects	in	the	distribution	
of	bacteria	in	their	mouths	and	the	health	condition	in	their	periodontal	tissues	leads	to	the	difference	in	the	result.	It	
turns	out	that	VSCs	decreased	more	in	the	experimental	group	than	in	the	control	group.

Table 2: Mean concentration (ppb) of volatile sulfur compounds before and after using oral spray for 10 subjects

Compound 1 week 2 weeks 4 weeks

Control

H2S
mean	±	SD 68.68	±	40.98 59.28	±	77.31 28.40	±	18.36
𝜟a(%) 13.70 58.65

CH3SH
mean	±	SD 3.00	±	4.26 5.10	±	7.20 2.16	±	2.12
𝜟a(%) -70.00 28.00

(CH3)2S
mean	±	SD 7.62	±	6.84 28.40	±	18.36 10.24	±	8.89
𝜟a(%) -272.70 -34.38

Experimental

H2S
mean	±	SD 63.04	±	58.48 19.24	±	28.38 12.06	±	14.09
𝜟a(%) 69.48 80.87

CH3SH
mean	±	SD 16.26	±	36.36 19.40	±	33.16 1.72	±	3.85
𝜟a(%) -19.31 89.42

(CH3)2S
mean	±	SD 10.52	±	16.90 2.44	±	3.34 11.48	±	2.98
𝜟a(%) 76.81 -9.13

a	Increment	and	decrement	concentration	of	volatile	sulfur	compounds	compared	to	1	week

In	 the	 experimental	 group,	we	 observed	 reduction	 in	 several	 organic	 acids	 by	 42.51	 –	 100.00%	 in	Week	 2	
compared	 to	Week	 1.	 However,	 this	 value	was	 decreased	 to	 63.46	 –	 97.05%	 in	week	 4.	These	 results	were	 in	
agreement	with	the	outcome	that	the	reduction	of	(CH3)2S	among	VSCs	was	greater	in	week	2	compared	to	week	4.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         873      

Furthermore,	the	suppressive	effect	of	organic	acids	
was	observed	in	week	2	and	4	even	in	the	control	group,	
suggesting	that	the	base	solution	contained	in	both	oral	
sprays	may	exhibit	fermentative	effect	of	 the	microbes	
associated	with	halitosis	or	induction	of	halitosis.

In	 addition,	 there	 were	 differences	 among	 different	
organic	 acids.	 In	week	4,	we	observed	 larger	 amount	 of	
acetate	and	formate	being	suppressed	in	the	experimental	
group	 compared	 to	 the	 control	 group.	 Therefore,	 the	
oral	 spray	 containing	 pine	 needle	 extract	 can	 exhibit	
antibacterial	effect	in	larger	area	and	suppress	more	organic	
acids	compared	to	the	spray	used	in	the	control	group.

The	 result	 of	 analyzing	 volatile	 sulfur	 compound	 and	
various	organic	acids	shows	that	both	volatile	sulfur	compound	
and	 organic	 acids	 decrease	 more	 coincidentally	 in	 the	
experimental	group	than	in	the	control	group	and	the	decreased	

amount	for	a	week	interval	is	almost	equal.	It	is	revealed	based	
on	the	result	that	VSCs	and	organic	acids	are	related	each	other	
as	a	metabolite	to	the	bacteria	inside	the	mouth.

However,	 due	 to	 small	 number	 of	 subjects	 in	
this	 study,	 there	 may	 be	 limitations	 in	 generalizing	
our	 findings.	 Moreover,	 there	 were	 subjects	 with	 no	
butyrate	or	pyruvate	 found	 in	 their	 saliva.	As	 reported	
in	the	previous	study,	various	biological	factors	among	
different	individuals	may	cause	these	differences23.

In	 addition,	 many	 variables	 occur	 in	 collecting	
saliva	and	gas	 in	 the	mouth.	 Individual	habit,	 ingested	
foods,	 bacteria	 distribution	 inside	 the	 oral	 and	 other	
variables	 can	make	 a	 difference	 of	 the	 result.	Thus,	 if	
considering	 halitosis,	 environment	 inside	 the	 oral	 and	
bacteria	 together	 in	 the	 next	 experiments,	 the	 more	
objective	result	will	be	drawn.

Table 3: Mean concentration of organic acids before and after using oral sprays for 10 subjects

Compound 1week 2weeks 4weeks

Control

Lactate
mean	±	SD 2.65	±	5.43 1.99	±	3.78 0.06	±	0.13
𝜟a(%) 24.90 97.75

Acetate
mean	±	SD 15.58	±	7.01 12.68	±	11.10 6.17	±	5.50
𝜟a(%) 18.61 60.38

Propionate
mean	±	SD 2.06	±	1.42 2.24	±	1.38 0.45	±	0.65
𝜟a(%) -8.75 78.17

Formate
mean	±	SD 1.16	±	1.23 0.90	±	0.34 0.29	±	0.30
𝜟a(%) 23.09 75.13

Butyrate
mean	±	SD 0.62	±	0.81 0.41	±	0.36 N.D.
𝜟a(%) 34.08 100.00

Pyruvate
mean	±	SD 0.04	±	0.10 0.03	±	0.07 N.D.
𝜟a(%) 33.08 100.00

Experimental

Lactate
mean	±	SD 2.49	±	5.26 0.13	±	0.17 0.09	±	0.10
𝜟a(%) 94.86 96.52

Acetate
mean	±	SD 10.63	±	8.14 6.11	±	3.10 3.88	±	4.95
𝜟a(%) 42.51 63.46

Propionate
mean	±	SD 1.99	±	2.39 0.38	±	0.34 0.60	±	0.59
𝜟a(%) 80.92 70.07

Formate
mean	±	SD 1.47	±	1.64 0.14	±	0.20 0.20	±	0.34
𝜟a(%) 90.63 86.22

Butyrate
mean	±	SD 0.81	±	0.98 N.D 0.02	±	0.05
𝜟a(%) 100.00 97.05

Pyruvate
mean	±	SD N.D N.D N.D
𝜟a(%) 0.00 0.00

a	Increment	and	decrement	concentration	of	volatile	sulfur	compounds	compared	to	1	week	N.D.	not	detected.
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CONCLUSION

This	 study	 analyzed	 VSCs	 and	 organic	 acids	 in	
saliva	using	quantitative	analysis	 in	order	 to	check	 the	
effect	 to	 eliminate	 halitosis	 after	 using	 the	 oral	 spray	
containing	the	pine	needle	extract.	After	4	weeks	in	the	
experimental	group,	the	result	of	analyzing	VSCs	shows	
that	H2S	(80.87%),	CH3SH(89.42%),	(CH3)2S	(-9.13%)	
fell	and	organic	acid	inside	the	oral,	Lactate	(96.52%),	
Acetate	 (63.46%),	 Propionate	 (70.07%),	 Formate	
(86.22%),	 Butyrate	 (97.05%),	 Pyruvate	 (not	 detected)	
also	dropped.

In	 sum,	 the	 findings	 show	 that	 the	 halitosis	 spray	
containing	the	pine	needle	extract	used	in	this	experiment	
reduces	 volatile	 sulfur	 compound	 and	 the	 substances	
causing	halitosis.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	compare	the	muscle	activation	of	the	upper	limb	
muscle	according	to	the	position	changes	when	performing	rowing	ergometer	exercise.	

Method/Statistical analysis:	 20	 healthy	males	 who	 voluntarily	 agreed	with	 the	 sufficient	 explanations	
about	the	purpose	and	method	of	this	study	were	participated.	Subjects	were	given	a	Navel,	Chest,	and	Neck	
position.	They	did	warm	up	for	20	seconds,	rowing	for	1	minute	and	cool	down	exercise	for	30	seconds.	Also	
they	were	given	resting	time	for	1	hour	between	each	of	the	pulling	positions.	One-way	ANOVA	was	used	
to	analyze	the	study	data	and	LSD	correction	was	used	for	the	Post-hoc.

Findings:	There	was	no	significant	difference	in	flexor	and	extensor	carpi	radialis	when	three	of	the	positions	
were	compared,	but	there	was	a	significant	difference	in	posterior	deltoid,	middle	deltoid	and	biceps	brachii.	
Every	muscle	showed	with	highest	activation	in	the	Neck	position.

Improvements/Applications:	 In	 conclusion,	 the	 position	 can	 be	 selectively	 applied	 to	 increase	muscle	
strength	of	the	upper	limb	muscle	considering	the	change	of	the	specific	muscle	activation	according	to	the	
change	of	position.

Keywords: Rowing Ergometer, Muscle Activation, Upper Limb, Electromyography

INTRODUCTION

A	rowing	ergometer	was	a	device	made	to	approach	
the	 motion	 of	 rowing	 and	 developed	 to	 reenact	 the	
loading	conditions	of	 rowing	athletes1,	2.	This	machine	
was	designed	for	rowing	athletes,	used	as	standardized	
tests,	 research	 equipment,	 and	 utilized	 for	 land-
based	 training1,	 3,	 4.	 In	 rowing,	 there	 were	 two	 ways	
to	 row	 and	 one	 of	 them	 was	 called	 sculling.	 Rowing	
ergometer	was	commonly	used	by	rowing	athletes	as	a	
sculling	ergometer,	in	a	manner	in	which	they	used	two	
paddles	 to	 increase	 the	 thrust	of	a	 rowing	boat5.	 Jones	
(2010)	 reported	 that	many	 scholars	were	 interested	 in	
researches	about	the	biomechanics	of	elite	level	rowing,	
however,	 it	 had	not	 been	 enlarged	 to	 researches	 about	

rowing	 ergometer	 for	 recreation	 and	 amateur	 users6. 
More	 studies	were	 required	on	how	 to	use	 the	 rowing	
ergometer	 to	 determine	which	muscles	were	 activated	
while	 using	 this	 device,	 and	 not	 the	 training	 required	
for	 accelerating	 rowing	 speed	 or	 injury	 prevention	 of	
athletes.	The	difference	between	rowing	ergometer	and	
rowing	in	the	water	was	that	the	sheet	of	flywheel	and	
foot	stretcher	had	a	fixed	base	while	the	seat	moves	back	
and	forth	on	the	rail7.	There	was	a	difference	between	the	
terms	in	a	contribution	of	the	body	during	the	exercise	
phase.	 At	 the	 starting	 and	 ending	 point	 of	 the	 catch	
phase,	 the	 rowing	 ergometer	 was	 relatively	 stronger	
in	pulling	 the	oars1.	 In	 the	 catch	phase,	 full	flexion	of	
the	lower	limb,	as	well	as	the	lumbar	spine	and	the	full	
extension	of	upper	limb	joints,	had	shown	according	to	
the	 detailed	 analysis	 of	 the	 position	 of	 exercise	 in	 the	
rowing	ergometer.

As	 the	 elbow	and	 shoulder	 joints	 bend,	 the	 ankle,	
knee,	 hips	 and	 lumbar	 spine	 were	 stretched	 at	 the	
same	time	during	the	driving	phase.	Therefore,	the	full	
extension	of	 the	 lower	 limb	and	 lumbar	spine,	and	 the	
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full	flexion	of	the	upper	limb	was	the	finishing	phase	of	
this	exercise.	While	in	the	recovery	phase,	the	flywheel	
was	 moving	 from	 the	 finish	 phase	 to	 the	 catch	 phase	
and	 this	 process	 was	 repeated	 from	 the	 beginning2,	
5,	 6.	 Biomechanically,	 when	 comparing	 the	 body	 that	
was	 the	main	axis	of	force	during	 the	catch	phase,	 the	
lower	 leg	 started	 with	 the	 contribution	 of	 50%	 and	
it	 gradually	 increased	 to	 40~50%	 in	 the	 latter	 half,	 as	
well	as	the	beginning	stage	of	arm	reaches	almost	80%,	
the	 contribution	 then	 raised	 to	 60%	while	 pulling	 the	
flywheel1,	8.	Therefore	the	activation	of	the	arm	happened	
for	 a	 short	 period	 of	 time,	 however,	 the	 researches	 of	
the	 arm	 was	 insufficient	 due	 to	 the	 reason	 that	 most	
of	 the	 researches	were	more	 interest	 in	 the	kinematics	
and	activity	of	the	leg	and	body.	In	the	case	of	rowing	
ergometer,	 it	was	important	to	know	the	speed,	height,	
and	pulling	angle	when	determining	the	physical	fitness	
requirements	 for	work	 of	 rapid	 pulling,	 as	 the	motion	
of	 the	 flywheel	 could	 pull	 out	 the	 movement	 freely	
comparing	it	to	the	rowing9.	In	addition,	when	Herring	
(2007)	 observed	 the	 impact	 of	 maximum	 static	 force	
during	 a	 push	 or	 pull	 motion	 depending	 on	 how	 the	
height	and	distance	of	the	hand	from	the	body	differs,	the	
strength	of	 the	muscles	was	 influenced	as	 the	distance	
and	height	increased10.	According	to	these	prior	articles,	
it	 was	 necessary	 to	 analyze	 and	 compare	 the	 muscle	
activation	of	 the	upper	 limb	 according	 to	 the	 angle	 of	
arm	 movement	 in	 rowing	 ergometer.	 The	 total	 of	 the	
muscles	 used	 during	 rowing	 ergometer	 exercise	 were	
23,	 including	 the	 upper	 and	 lower	 extremity	muscles,	
on	 the	 other	 hand,	 the	muscles	 in	 the	 upper	 extremity	
were	 only	 9	 of	 them	was	 being	 used4,	 11.	There	was	 a	
certain	 similarity	 of	 elbow	flexors	 in	 a	 reaction	of	 the	
shoulder,	 elbow	 extensor,	 and	 shoulder	 extension12. 
Tomasz	 (2015)	 found	 that	 the	 muscle	 response	 was	
placed	 in	 the	 activated	muscle	 of	 shoulder	 and	 elbow	
joint12.	However,	 studies	on	 the	activation	of	 the	wrist	
muscles	during	exercise	were	inadequate.

Most	 researches	 respondents	 were	 mainly	
professional	rowing	athletes,	however,	there	were	only	a	
few	cases	of	researches	about	muscle	efficiency	of	non-
athletes.	In	addition,	despite	the	high	flexibility	of	arm	
positions,	 researches	 about	 the	 different	 kinds	 of	 arm	
movement	 was	 insufficient.	 Therefore,	 the	 purpose	 of	
this	study	was	to	compare	and	analyzed	the	activation	of	
the	arm	muscles	which	vary	according	to	the	positions	of	
pulling	during	rowing	ergometer	exercises.

MATERIALS AND METHOD

Participants:	In	this	study,	20	healthy	male	adults	were	
present.	 Before	 taking	 part,	 all	 subjects	 were	 given	
sufficient	explanations	about	the	purpose	and	method	of	
this	 study.	Then,	 those	who	voluntarily	acceded	 to	 the	
conditions	participated	in	this	study.	The	characteristics	
of	the	subjects	are	as	follows	[Table	1].	The	study	was	
conducted	 in	 accordance	with	 the	 procedure	 approved	
by	Sunmoon	University	Institutional	Review	Board.

Table 1: General Characteristics (n = 20)

Division Subject
Age	(year) 22.75	±	2.51
Height	(cm) 173.85	±	4.67
Weight	(kg) 67.95	±	10.47

All	values	are	mean	±	Standard	Deviation(SD)

Experiment Procedures:	 This	 study	 was	 conducted	
as	 a	 single	 group.	 In	 order	 to	minimize	 the	 resistance	
or	 friction	 of	 the	 electrode	 before	 the	 experiment,	 a	
short-sleeved	 t-shirt	was	 suggested	 to	wear	 during	 the	
experiment.	 To	 prevent	 unnecessary	 amplification,	 the	
EMG	cables	were	taped	on	the	assigned	muscles	and	then	
using	an	EMG	marker	(EMG	marker:	Posterior	deltoid	
–	2	cm	below	the	scapular	spine,	and	parallel	position	to	
the	muscle	fibers13.	Middle	deltoid	about	3cmbelow	the	
acromion,	parallel	to	the	muscle	fibers13.	Biceps	Brachii	
-	middle	 of	muscle	 fiber	 and	 in	 parallel	 side13.	 Flexor	
carpi	 radialis	 -	⅓	point	 from	 styloid	 process	 of	 radius	
to	medial	epicondyle	of	elbow14.	Extensor	carpi	radialis	
-	3cm	point	away	from	distal	side	of	lateral	epicondyle	
with	 forearm	 in	 pronation	 position15.	 the	 maximum	
voluntary	contraction	(MVC)	was	measured	[Figure	1].

The	subjects	were	asked	to	sit	on	rowing	ergometer	
with	 their	 ankles	 and	 feet	 fixed	 using	 a	 strap	 and	
educated	about	each	position	to	perform	while	doing	the	
experiment.	The	basic	positions	and	timing	of	arm	when	
pulling	the	handle	of	rowing	ergometer	are	divided	into	
3	positions;	the	Neck	position	that	reaches	until	Adam’s	
apple,	the	Chest	position	that	reaches	until	the	body	of	
the	sternum,	and	the	Navel	position	that	reaches	until	the	
belly	button	of	the	participants.	Each	position	had	been	
educated	 before	 starting	 the	 actual	 experiment	 [Figure	
2].	After	doing	warm-up	exercise	with	Neck	position	for	
30	seconds,	the	participants	then	perform	the	experiment	
using	the	rowing	ergometer	as	strong	and	fast	as	they	can	
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during	1	minute	to	measure	the	maximum	activity	of	each	muscles	using	EMG	then	they	did	the	cool	down	exercise	
for	30	seconds	and	lastly,	to	avoid	muscle	fatigue	after	exercise,	1	hour	of	rest	time	given	before	proceeding	to	the	
next	position	and	was	given	between	each	position.

Figure 1: The attached location of EMG electrodes

Measurement Equipment: In	this	study,	a	Water-rower	rowing	machine	and	Electromyography	(EMG,	QUS100,	
Zero	WIRE	EMG,	Italy,	2009)	were	used	[Figure	3].	All	subjects	asked	for	wore	short	sleeve	t-shirts	and	the	
EMG	were	attached	to	each	muscle.	The	maximum	voluntary	contraction	of	the	subjects	was	measured,	and	
after	educating	the	participants	about	the	positions,	they	performed	the	rowing	ergometer	exercise	with	each	
position	and	the	muscle	activation	during	the	exercise	was	recorded.

Figure 2: The position of exercise A: starting position B: Neck position C: Chest position D: Navel position
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Figure 3: Instrumentation A: Water-rower rowing 
machine B: Electromyography (EMG)

Data Analysis:	For	the	analysis	of	the	study	data,	SPSS	
/	PC	ver.18	for	windows	program	(SPSS	INC,	Chicago,	
IL)	was	used.	We	used	one-way	ANOVA	to	compare	the	
muscle	activations	for	every	position	when	performing	
rowing	 ergometer	 through	 electromyography	 device.	
The	basic	positions	and	timing	of	the	arm	when	pulling	
the	 handle	 of	 rowing	 ergometer	 were	 divided	 into	 3	
positions	 which	 were	 the	 Neck	 position	 that	 reaches	
until	 Adam’s	 apple,	 the	 breast	 position	 that	 reaches	

until	 the	body	of	 sternum,	and	 the	Navel	position	 that	
reaches	 until	 the	 belly	 button	 of	 the	 participants	 had	
been	educated	before	starting	the	actual	experiment.

RESULTS AND DISCUSSION

According	to	different	types	of	rowing	position,	the	
muscle	activation	of	some	muscles	showed	a	significant	
difference.	Through	the	SPSS	ver.	18	programs,	we	used	
one-way	ANOVA	to	analyze	the	significant	difference	of	
muscle	activation	 in	each	muscle.	 [Table	2]	 shows	 the	
mean	and	difference	of	the	percentage	of	muscle	activity.	
As	shown	in	the	statistical	analysis,	the	posterior	deltoid,	
middle	 deltoid,	 and	 biceps	 brachii	 were	 significantly	
different	 when	 three	 of	 the	 positions	 were	 compared	
(p<.05).	On	 the	other	hand,	Flexor	Carpi	Radialis	 and	
Extensor	 Carpi	 Radialis	 did	 not	 show	 any	 significant	
differences	 according	 to	 the	 different	 pulling	 positions	
(p>.05).	Via	post-hoc	 results	 of	 the	 three	muscles	 that	
show	 significant	 differences	 in	 variance	 analysis,	 the	
posterior	deltoid	did	not	show	any	significant	difference	
between	 Chest	 and	 Navel	 position	 (p>.05).	 However,	
there	was	a	significant	difference	between	the	Neck	and	
Chest	position,	as	well	as	the	Neck	and	Navel	position	
(p<.05).	 Also,	 the	 middle	 deltoid	 and	 Biceps	 brachii	
showed	significant	differences	between	Neck	and	Chest	
position,	 Chest	 and	 Navel	 position,	 Neck	 and	 Navel	
position	(p<.05)	[Table	3].

Table 2: Mean and significant probability of muscle activation according to position

Muscle Neck position Chest position Navel position p
Post.D 44.93	±	20.32 33.03	±	15.40 26.31	±	14.49 .005*
Mid.D 42.01	±	14.80 22.21	±	11.35 12.60	±	7.10 .000*
BB 53.69	±	24.74 40.16	±	19.96 23.14	±	14.71 .000*
FCR 113.72	±	107.77 100.51	±	93.45 77.53	±	92.23 .520
ECR 32.38	±	19.35 28.33	±	20.84 21.90	±	14.30 .217

*p<	.05,	mean	±	standard	deviation,	Post.	D:	posterior	deltoid,	Mid.D:	middle	deltoid,	BB:	biceps	brachii,	FCR:	
flexor	carpi	radialis,	ECR:	extensor	carpi	radialis

Table 3: Mean and significant probability of muscle activation between three positions

Muscle I J (I-J) p

Post.D
Neck	position Chest	position	 11.90 .035*
Neck	position Navel	position 18.62 .001*
Chest	position Navel	position 6.72 .226
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Conted…

Mid.D
Neck	position Chest	position	 19.80 .000*
Neck	position Navel	position 29.41 .000*
Chest	position	 Navel	position 9.60 .013*

BB
Neck	position Chest	position	 13.52 .044*
Neck	position Navel	position 30.55 .000*
Chest	position	 Navel	position 17.02 .012*

FCR
Neck	position Chest	position	 13.21 .680
Neck	position Navel	position 36.19 .473
Chest	position	 Navel	position 22.98 .260

ECR
Neck	position Chest	position	 4.05 .500
Neck	position Navel	position 10.48 .285
Chest	position	 Navel	position 6.44 .084

*p<.05,	Post.	D:	posterior	deltoid,	Mid.D:	middle	deltoid,	BB:	biceps	brachii,	FCR:	flexor	carpi	radialis,	ECR:	
extensor	carpi	radialis

the	 contribution	 of	movement	was	 greatly	 changed	 as	
the	angle	increases18.	The	handle	of	a	rowing	ergometer	
was	 pulled	 with	 the	 movement	 of	 shoulder	 internal	
rotation	and	forearm	pronation.	In	this	study,	the	angle	
of	 shoulder	abduction	gradually	 increased	 in	 the	order	
of	Navel,	Chest,	and	Neck	position,	and	the	position	in	
finish	phase	was	approaching	to	the	horizontal	abduction	
from	shoulder	extension.	Therefore,	the	posterior	deltoid	
showed	 high	 activation	 in	 all	 positions,	 especially	 in	
Neck	 position.	 Although,	 the	 difference	 between	 the	
Chest	and	Navel	position	was	not	statistically	significant	
for	reason	that	the	angle	of	the	shoulder	between	the	two	
positions	was	within	the	range	that	could	not	sufficiently	
decrease	the	moment	arm.

The	 same	 as	 the	 middle	 deltoid,	 biceps	 brachii	
that	 showed	 significant	 differences	 in	Neck	 and	Chest	
position,	Neck	and	Navel	position,	also	Chest	and	Navel	
position	 through	 the	post-hoc	 test	 result.	Antony	et	 al.	
(2010)	 observed	 that	 the	 activation	 of	 biceps	 brachii	
increases	 when	 the	 angle	 of	 shoulder	 abduction	 and	
flexion	 also	 increased17.	 David	 et	 al.	 (2000)	 reported	
that	the	biceps	brachii	showed	less	activation	in	internal	
rotation,	however	more	activation	was	shown	in	external	
rotation19.	In	addition,	Sakurai	et	al.	(1998)	confirmed	that	
the	angle	of	the	shoulder	and	elbow	various	abduction,	
as	well	as	flexion	during	shoulder	internal	and	external	
rotation,	 shows	 the	 activation	 of	 biceps	 brachii20.	 The	
biceps	 brachii	 showed	 high	 activation	 in	 the	 external	
rotation	than	in	internal	rotation	in	most	of	the	shoulder	
movements.	The	 same	as	 the	 two	previous	muscles,	 it	

The	purpose	of	this	study	was	to	compare	the	muscle	
activation	of	the	arm	muscles,	which	vary	according	to	
the	pulling	position	during	 rowing	ergometer	exercise.	
During	rowing	ergometer	exercise,	20	healthy	men	adults	
were	performing	with	three	positions	which	divided	into	
Neck,	Chest,	and	Navel	position,	at	the	same	time	using	
surface	 EMG,	 the	 muscle	 activation	 of	 the	 posterior	
deltoid,	 middle	 deltoid,	 biceps	 brachii,	 flexor	 carpi	
radialis,	and	extensor	carpi	radialis	were	compared.	As	
a	result,	there	were	significant	values	according	to	each	
position	in	several	muscles.

In	middle	deltoid	showed	significant	differences	in	
Neck	and	Chest	position,	Neck	and	Navel	position,	and	
Chest	and	Navel	position.	Witt	et	al.	 (2014)	suggested	
that	 deltoid	 muscle	 activation	 theoretically	 increased	
when	the	external	moment	arm	increases,	as	the	function	
of	this	muscle	were	shoulder	abduction	and	elevation16. 
Rebecca	L.	et	al.	(2010)	reported	that	the	activation	of	
middle	deltoid	increased	when	the	angle	of	the	shoulder	
flexion	 increased	 and	 showed	 high	 activation	 of	 the	
muscle	when	it	was	approximately	at	90	degrees	17.	This	
study	proposed	that	there	was	a	difference	in	activation	
as	 the	 angle	 of	 shoulder	 abduction	 increases	 from	 the	
lowest	position	which	was	the	Navel	position,	to	Chest	
and	 the	 highest	 position,	 Neck	 position.	 Escamilla	 et	
al.	 (2009)	 reported	 that	 the	 posterior	 deltoid	 muscle	
showed	high	activation	in	shoulder	external	and	internal	
rotation,	respectively.	Furthermore,	 there	was	no	effect	
in	 abductor	 through	 the	 difference	 of	 moment	 arm	 at	
0–90degree	 angle	 of	 shoulder	 abduction,	 however,	 as	
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seems	that	the	activation	of	biceps	brachii	activates	with	
the	 angle	 of	 shoulder	 abduction	 from	 Navel	 to	 Neck	
position.	On	the	other	hand,	as	the	position	of	arm	get	
higher,	 the	hand	during	finish	phase	 increases	 together	
with	shoulder	external	rotation.	For	that	reason,	it	shows	
that	 there	 are	 a	 significant	 difference	 and	 increases	 in	
activation	of	biceps	brachii.

Flexor	 and	 extensor	 carpi	 radialis	 showed	 high	
activation	in	every	position,	but	no	significant	difference	
was	 found.	 Domizio	 et	 al.	 (2010)	 reported	 that	 the	
activation	of	flexor	and	extensor	carpi	radialis	includes	
the	forearm	muscles	increases	when	the	pulling	strength	
is	 used	 for	 gripping	 and	 defecting21.	 In	 addition,	 the	
activation	 increases	 when	 conducting	 it	 in	 pronation	
compare	to	neutral	and	supination.	Koshland	et	al.	(2010)	
observed	that	the	elbow	and	wrist	flexor	including	flexor	
carpi	 radialis	were	activated	 in	 similar	order	when	 the	
wrist	 is	fixed	 then	flexing	 the	elbow22.	High	activation	
was	observed	in	flexor	and	extensor	carpi	radialis	through	
gripping	the	handle	of	rowing	ergometer	and	pulling	it	
and	flexing	the	elbow	at	the	same	time.	However,	there	
were	differences	in	activation	but	not	significant	among	
the	 three	positions	of	 this	study.	The	 reason	for	 this	 is	
the	angle	of	elbow	flexion	and	extension	influenced	by	
the	 two	muscles	 showed	differences.	 It	 seems	 that	 the	
angular	change	of	the	wrist	did	not	occur	significantly	in	
every	position.

The	 results	 of	 this	 study	 showed	 that	 there	 was	
no	 significant	 difference	 in	muscle	 activation	 between	
the	flexor	 and	 extensor	 carpi	 radialis	 in	 each	position.	
However,	 there	 were	 significant	 differences	 between	
deltoid	and	biceps	brachii	as	the	position	changed.	For	
this	 reason,	 it	 was	 found	 that	 Neck	 position	 is	 more	
effective	for	the	alternative	strengthening	of	the	deltoid	
muscle	and	biceps	brachii.

A	 limitation	 of	 this	 study	 would	 be	 although	 it	
was	 conducted	with	 20	 healthy	 adult	men,	 there	were	
difficulties	in	examining	the	changes	of	muscle	activation	
in	women	 and	 generalizing	 the	whole	 age	 group.	The	
same	 result	may	 not	 be	 obtained	 in	 the	 non-dominant	
arm	 since	 only	 the	 muscle	 activation	 of	 a	 dominant	
arm	is	measured.	There	is	a	limitation	in	obtaining	the	
objectively	 results	 of	 this	 study	 because	 the	 subjects	
could	not	 present	 an	objective	 and	quantified	 angle	of	
shoulder	abduction.	The	aim	of	this	study	was	to	observe	
the	muscle	activation	of	upper	limb	muscles	according	to	
different	pulling	positions,	however	since	only	specific	

muscles	 were	 measured,	 there	 is	 a	 need	 to	 study	 the	
activation	or	relationship	of	other	muscles.

CONCLUSION

The	purpose	of	this	study	is	to	compare	the	muscle	
activities	of	the	posterior	deltoid,	middle	deltoid,	biceps	
brachii,	flexor	carpi	radialis,	and	extensor	carpi	radialis	
according	 to	 the	 position	 changes	 when	 performing	
rowing	ergometer	exercise,	and	to	propose	which	position	
is	 more	 effective	 when	 it	 comes	 to	 strengthening	 the	
muscle.	As	a	result,	deltoid	and	biceps	brachii	muscles	
showed	 the	 highest	 activation	 in	 the	 Neck	 position,	
while	in	the	Navel	position	shows	lower	activation.	The	
flexor	and	extensor	carpi	 radialis	 show	high	activation	
in	all	of	the	3	pulling	positions,	nonetheless,	there	was	
no	 influence	 on	muscle	 activation	 when	 changing	 the	
position.	 Therefore,	 in	 this	 study,	 the	 position	 can	 be	
selectively	 applied	 to	 increase	 muscle	 strength	 of	 the	
upper	limb	muscle	considering	the	change	of	the	specific	
muscle	activation	according	to	the	change	of	position.
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ABSTRACT

Background/Objectives:	 Students	 are	 increasing	 their	 obesity	 rates	 due	 to	 decreased	 physical	 activity	 and	
increased	instant	food	intake	due	to	study.	The	purpose	of	this	study	is	to	investigate	the	effect	of	stepping	exercise	
on	body	composition	and	blood	lipid	in	order	to	find	a	way	to	participate	at	any	time	with	pleasant	music.

Method/Statistical analysis:	In	this	study,	16	obese	middle	school	students	with	body	fat	percentage	of	over	
30%	were	divided	into	8	stepping	group	and	8	control	group.	The	stepping	exercise	group	participated	in	the	
exercise	for	1	week	45	minutes	and	5	times	a	week	for	10	weeks.	The	control	group	continued	their	daily	
lives	without	participating	in	any	specific	exercise	program.	All	data	measured	in	this	study	were	averaged	
and	standard	deviations	were	calculated	for	all	variables	using	the	SPSS	win12.0	statistical	program.	The	
difference	test	before	and	after	intervention	was	compared	by	T-test.	The	difference	between	groups	was	
analyzed	using	repeated	measures	analysis.	The	statistical	significance	was	p<.05.

Findings:	After	10	weeks	of	exercise,	fat	free	mass	was	significantly	increased	in	the	exercise	group(p<.01).	
Body	weight	and	%	body	fat	were	significantly	decreased(p<.01)	as	the	exercise	duration	was	longer,	and	also	
significantly(p<.05)	between	groups.	Changes	in	blood	lipids	significantly	decreased	total	cholesterol(TC),	
triglyceride(TG)	and	low	density	lipoprotein	cholesterol(LDL-C)	in	the	exercise	group(p<.01).	High	density	
lipoprotein	 cholesterol(HDL-C)	 increased	 significantly	 after	 exercise(p<.01),	 and	 differences	 between	
exercise	groups(p<.05)	also	appeared.

Improvements/Applications:	The	results	of	this	study	showed	that	changes	in	body	composition	and	blood	
lipids	that	were	not	observed	after	5	weeks	of	exercise	were	changed	after	10	weeks	of	exercise.	However,	
it	suggests	that	students	should	also	change	their	dietary	habits	with	exercise	to	achieve	complete	obesity.

Keywords: Female obese students, Stepping exercise, Aerobic exercise, Body composition, Blood lipid

INTRODUCTION

Today,	 rapid	 economic	 growth	 and	 technological	
advancement	 have	 positive	 effects	 such	 as	 abundant	
and	convenient	living	and	disability	in	modern	people,	
while	 obesity	 has	 been	 triggered	 due	 to	 decreased	
movement	 and	 excessive	 nutrition[1].	 The	 Ministry	 of	
Education	of	 the	Republic	of	Korea[2]	 showed	 that	 the	

obesity	 rate	 of	 elementary,	 middle,	 and	 high	 school	
students	rapidly	increased	from	11.2%	in	2008	to	14.7%	
in	2012,	16.5%	in	2016	and	17.3%	This	growth	rate	is	
due	to	the	increase	of	instant	food	intake	which	is	low	
in	physical	activity	due	 to	 the	development	of	modern	
society	and	education	centered	on	entrance	examination,	
and	high	calorie	but	low	nutrition.	In	particular,	obesity	
in	 female	 students	 causes	 gonorrhea	 and	 increases	 the	
risk	 of	 small	 stature,	 breast	 cancer,	 obesity,	 diabetes	
and	cardiovascular	disease.	The	Ministry	of	Education	
has	decided	to	add	HDL-C,	LDL-C,	and	TG	along	with	
blood	 glucose,	 TC,	 and	 GPT	 to	 the	 National	 Obesity	
Management	 Comprehensive	 Measures(2018-2022)
[3].	In	order	to	make	changes,	we	decided	to	expand	the	
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school	 club	 food	 service	 standards	 revision	 and	 sports	
club	support	to	match	the	level	and	interest	of	girls	with	
low	physical	activity.

However,	 in	 spite	 of	 various	 policies,	 the	 decline	
in	 physical	 fitness	 and	 the	 rate	 of	 obesity	 continue	 to	
increase,	making	the	policy	less	effective[4].	The	reasons	
for	 this	are:	 lack	of	exercise	due	to	decreased	physical	
activity	of	adolescents,	low	budget	compared	to	national	
policies,	lack	of	time	and	space	to	participate	in	obesity	
related	programs,	 lack	of	 professional	 leaders	 to	 carry	
out	 obesity	 related	programs,	And	 lack	of	 time	due	 to	
study[5].	 Especially,	 adolescent	 middle	 school	 students	
show	 changes	 in	 appearance	 and	 body	 shape	 due	 to	
hormonal	 changes	 due	 to	 secondary	 sex.	 In	 this	 case,	
weight	 and	 fat	 increase,	 and	 thus	 they	 do	 not	 fit	with	
physical	 and	 social	 needs,	 resulting	 in	 lack	 of	 self-
confidence	due	to	loss	of	self-esteem[6].

As	a	method	of	exercise	for	preventing	obesity,	fat	
should	be	used	as	an	energy	source	at	low	intensity	and	
exercise	frequency	should	be	high[7].	It	has	been	reported	
that	 regular	 participation	of	 aerobic	 exercise	 improves	
the	 risk	 factors	 such	 as	 cholesterol,	 hypertension	 and	
obesity	and	improves	cardiovascular	function	to	prevent	
cardiovascular	diseases	such	as	coronary	artery	disease,	
arteriosclerosis,	 hypertension	 and	 heart	 disease	 and	
improve	 health	 and	fitness[8].	 It	 has	 been	 reported	 that	

participation	 in	 regular	exercise	programs	significantly	
reduces	 body	 fat	 and	 body	 weight,	 and	 improves	 fat,	
muscle	strength,	and	oxygen	uptake[9].

There	 are	 walking,	 jogging,	 jump	 rope,	 aerobics,	
dancing,	 swimming,	 and	 bicycle[10]	 and	 which	 can	
participate	in	time,	place,	object,	and	climate	regardless	
of	climate,	and	can	be	economical	and	simple[11].	In	the	
low	 intensity	 exercise	 of	 about	 50%	 of	 the	VO2	max,	
exercise	 of	 about	 200~300kcal	 energy	 consumption	 is	
suitable	 for	 obesity	 resolution[12].	 Because	 of	 Regular	
aerobic	 exercise	 is	 used	 because	 body	 fat	 is	 used	 to	
improve	 blood	 lipid	 levels	 and	 energy	 during	 low	
intensity	exercise[13].

The	purpose	of	 this	study	is	 to	propose	a	stepping	
exercise	 with	 low	 risk	 of	 injury,	 which	 is	 not	 related	
to	 the	 environment	 such	 as	 the	weather,	 as	 a	 physical	
activity	method,	to	obesity	middle	school	students	as	a	
method	of	reducing	obesity	in	adolescents.

MATERIALS AND METHOD

Subjects:	The	subjects	were	female	students	with	over	
30%	 obesity.	 And	 8	 stepping	 exercise	 group	 and	 8	
control	group	were	selected	by	simple	radio	assignment	
method.	The	physical	characteristics	of	the	subjects	are	
shown	in	[Table	1].

Table 1: Physical characteristics of subjects

Item
Group Age (years) Weight (kg) Height (cm) Fat (%)

E.G 15.38	±	.51 64.60	±	4.56 160.80	±	3.83 36.58	±	1.72
C.G 15.08	±	.72 63.71	±	8.48 162.21	±	5.06 36.38	±	3.53

E․G	:	Exercise	Group	;	C․G	:	Control	Group

Exercise program:	 The	 stepping	 exercise	 group	
participated	 in	 the	 preliminary	 experiment	 one	 week	
before	 the	 experiment	 to	 adapt	 to	 The	 movement	
exercise,	and	after	45	minutes(08:15~09:00),	5	times	a	
week(Mon,	Tue,	Wed,	Thu	and	Fri)	and	stepping	exercise	
for	10	weeks.	Exercise	program	0~5	weeks	from	20.3cm	
step	box	to	51~60%	HRmax	level,	march	basic	step	to	9	
basic	movements,	6~10	weeks	to	61-70%	HRmax	level	
turn	basic	step,	over	the	step	16	kinds	The	exercises	were	
mixed	 and	 exercised	 to	 exciting	 music(100~110bpm).	
[Figure	1].

Figure 1: Experimental Design
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Exercise	intensities	were	determined	by	using	the	telemetry	heart	checker	system(THR	=	[HRmax	–	HRrest]	
x	THR%	+	HRrest).	The	control	group	continued	their	daily	activities	without	participating	in	any	special	exercise	
program	during	the	experiment.	Measurements	and	analyzes	were	carried	out	at	3	weeks,	0	weeks,	5	weeks,	and	10	
weeks.	the	exercise	program	are	shown	in	[Table	2].

Table 2: 0-5weeks and 6-10weeks exercise program

Intensity Stage Time Intensity Stage Time
Warm-up

(arm,	leg,	shoulder) 10min Warm-up
(arm,	leg,	shoulder) 10min

0-5weeks/days
51-60%HRmax

March
Basic	step

Side	up,	Side	kick
Back	up,	Back	turn
March	box	turn

V	step
Side	v	step

30min 6-10weeks/days
61-70%HRmax

Turn	basic	step
Over	the	step
Triangle
Back	turn

Side	basic	step
Side	basic	knee	up
Side	basic	kick

30min

Cool-down
(arm,	leg,	shoulder) 5min Cool-down

(arm,	leg,	shoulder) 5min

Statistical analysis:	All	data	measured	in	this	study	were	averaged	and	standard	deviations	were	calculated	for	all	
variables	using	the	SPSS	win12.0	statistical	program.	The	difference	test	before	and	after	intervention	was	compared	
by	T-test.	Differences	between	groups	were	analyzed	using	repeated	measures	analysis.	In	the	present	study,	the	least	
significant	difference	test(LSD)	was	use	for	the	post-test	of	the	estimated	mean,	and	the	significance	level	was	p<.05.

RESULTS AND DISCUSSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	 effects	 of	 long	 term	 stepping	 exercise	 program	 on	 body	
composition(fat	free	mass,	body	weight,	%	body	fat),	serum	lipids(TC,	HDL-C,	TG,	LDL-C).	Results	of	analysis	
according	 to	 group(stepping	 exercise	 group,	 control	 group)and	 time(0week	 exercise,	 5week	 exercise,	 10week	
exercise)	as	follows.

Changes in body composition:	The	body	 is	composed	of	water,	protein,	minerals	and	fat.	Body	composition	 is	
differentiated	 into	 fat	 composed	 of	 body	 fat,	moisture,	muscle,	 bone	 and	 residual	 chemicals[14].	 In	 the	 previous	
study,	the	body	composition	of	obesity	women	showed	a	significant	difference	in	the	BMI	values	after	12	weeks	of	
exercise[15]	the	change	of	body	composition	are	shown	in	[Table	3].

Table 3: The change of Body Composition

Time
Item Group 0weeka 5weekb 10weekc F

Fat	free	mass
EG 40.91	±	1.84 41.67	±	2.03 45.09	±	1.66 203.58**

CG 42.06	±	3.24 41.63	±	3.39 41.33	±	3.92 2.81
t .87 .20 2.49

%	fat
EG 36.58	±	1.72 34.26	±	1.23 27.46	±	2.47 98.93**

CG 36.38	±	3.53 36.32	±	3.41 36.96	±	3.41 1.86
t .14 1.61 5.80

Body	weight
EG 64.60	±	4.56 63.35	±	4.23 57.64	±	3.55 40.70**

CG 63.71	±	8.48 64.51	±	7.53 64.15	±	8.46 2.51
t .26 .37 2.31*

Mean	±	SD,	p<05	*,	p<.01	**
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In	the	present	study,	body	weight	decreased	10.77%	
in	the	stepping	exercise	group	after	10	weeks	of	exercise	
and	showed	a	significant	difference(P	<.01)	in	the	group	
treatment	 time.	 Post	 test	 results	 showed	 a	 difference	
between	0	weeks,	5	weeks	and	10	weeks.	The	control	
group	did	not	change.	These	results	were	consistent	with	
the	results	of	a	12-week	combined	exercise	after	weight	
loss[16]	and	a	decrease	in	body	weight	after	12	weeks	of	
Pilates	 exercise[17].	 However,	 there	 was	 no	 change	 in	
body	 weight	 after	 participating	 in	 elementary	 school	
12-week	combined	exercise	program[18].	The	difference	
between	these	previous	studies	and	the	results	is	thought	
to	 be	 the	 difference	 in	 the	 dietary	 intake	 and	 exercise	
intensity	of	the	group

Fat	 free	 mass	 increased	 10.24%	 in	 the	 stepping	
group	 after	 10	 weeks	 of	 exercise	 and	 showed	 a	
significant	 difference(P<.01)	 in	 the	 group	 treatment	
period.	Post-test	results	showed	a	difference	between	0	
weeks,	 5	weeks	 and	 10	weeks.	The	 control	 group	 did	
not	change.	These	results	suggest	that	increased	fat	free	
mass	after	aerobic	exercises[19]	12	and	long-term	aerobic	
exercise	and	muscular	resistance	training	in	adolescents	
increased	%	fat	mass[20].

%	Body	 fat	 decreased	 by	 24.43%	 in	 the	 stepping	
exercise	group	after	10	weeks	of	exercise	and	showed	
a	 significant	 difference(P	 <.01)	 in	 the	 group	 treatment	
time.	 Post	 test	 results	 showed	 a	 difference	 between	 0	
weeks,	5	weeks	and	10	weeks.	The	control	group	did	not	
change.	These	results	are	consistent	with	the	findings[21]

[19]	that	the	body	fat	percentage	decreased	after	endurance	
exercise.	 Positive	 changes	 in	 body	 weight,	 fat	 mass,	
and	 body	 fat	 percentage	 were	 consistent	 with	 studies	
of	persistent	resistance	and	combined	exercise,	such	as	
decreased	body	fat	percentage	and	increased	fat	mass	in	
obese	people[22][23].

The	positive	 changes	 in	body	 composition	 are	 the	
decrease	in	body	weight	due	to	the	increase	in	activity,	
the	change	in	body	fat	and	the	decrease	in	body	weight	
due	 to	 the	 improvement	 of	 basal	 metabolism	 and	 fat	
dissolving	ability	during	stabilization[21].

Changes in blood lipid:	 Blood	 lipids	 increase	 the	
incidence	 of	 hypertension,	 arteriosclerosis,	 coronary	
artery	 disease	 and	 heart	 disease.	The	 change	 of	 blood	
lipids	are	shown	in	[Table	4].

Table 4: The change of Blood Lipids

Time
Item Group 0 weeka 5 weekb 10 weekc F

TC
EG 153.50	±	13.86 148.63	±	14.20 138.38	±	15.72 72.02**

CG 157.13	±	15 158.38	±	13.64 157.75	±	12.64 .38
t .50 .18 0.01**

HDL-C
EG 46.13	±	4.19 49	±	5.31 52.25	±	4.2 34.18**

CG 46.75	±	2.37 48.13	±	2.47 47.75	±	2.49 2.10
t .32 .42 2.60*

LDL-C
EG 91.1	±	5.19 85.2	±	7.67 73.95	±	11.7 19.03**

CG 92.62	±	8.36 91.57	±	8.88 92.52	±	8.89 .29
t .43 1.53 3.57**

TG
EG 110.13	±	4.73 108.25	±	4.86 90.50	±	3.29 90.52**

CG 108.63	±	7.24 109.13	±	7.49 105.88	±	6.51 2.05
t .49 .27 5.95**

As	 a	 result,	 TC	 decreased	 9.85%	 in	 the	 stepping	
exercise	group	after	10	weeks	of	exercise	and	showed	
a	 significant	 difference(P	 <.01)	 in	 the	 group	 treatment	
time.	 Post	 -	 test	 results	 showed	 a	 difference	 between	
0	 weeks,	 5	 weeks	 and	 10	 weeks.	 The	 control	 group	
did	 not	 change.	 The	 results	 of	 the	 study	 showing	

positive	changes	in	blood	lipids	in	all	types	of	exercise	
patterns[24]	support	the	results	of	this	study.	These	results	
can	be	 seen	 as	 a	 result	 of	 promoting	 the	 regulation	of	
metabolism,	 such	 as	 increased	 lipid	 lipoproteinase,	
activation	of	oxidative	enzymes	in	muscle	mitochondria,	
and	increased	myoglobin	concentration[25].
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HDL-C	 increased	 by	 13.26%	 in	 the	 stepping	
exercise	group	after	10	weeks	of	exercise	and	showed	
a	 significant	 difference(P	 <.01)	 in	 the	 group	 treatment	
time.	 Post	 test	 results	 showed	 a	 difference	 between	 0	
weeks,	5	weeks	and	10	weeks.	The	control	group	did	not	
change.	The	results	of	a	significant	change	in	HDL-C	in	
elementary	 school	 children	 after	 12	weeks	 of	 exercise	
support	the	findings	of	this	study[25].

The	TG	was	decreased	by	17.82%	 in	 the	 stepping	
exercise	group	after	10	weeks	of	exercise	and	showed	
a	 significant	 difference(P	 <.01)	 in	 the	 group	 treatment	
time.	 Post	 test	 results	 showed	 differences	 between	 0	
and	5	weeks,	5	and	10	weeks.	The	control	group	did	not	
change.	The	 results	 of	 previous	 studies	 that	 showed	 a	
significant	change	in	TG	after	long	term	exercise	support	
this	study[21].

LDL-C	 decreased	 by	 18.82%	 in	 the	 stepping	
exercise	group	after	10	weeks	of	exercise	and	showed	
a	 significant	 difference(P	 <.01)	 in	 the	 group	 treatment	
time.	 Post	 test	 results	 showed	 a	 difference	 between	 0	
weeks,	5	weeks	and	10	weeks.	The	control	group	did	not	
change.	Previous	studies	 in	which	the	aerobic	exercise	
of	 middle-aged	 women	 led	 to	 a	 significant	 change	 in	
LDL-C	support	this	study[10].	These	results	suggest	that	
exercise	may	increase	basal	metabolism,	fat-dissolving	
ability,	and	muscle	mass,	thereby	decreasing	LDL-C.

CONCLUSION

The	 results	 of	 the	 step	 box	 exercise	 conducted	
by	 obese	 middle	 school	 students	 showed	 that	 body	
composition	 and	 blood	 lipid	 were	 both	 positive.	 The	
results	of	this	study	showed	that	the	step	box	exercise,	
which	 moves	 up	 and	 down	 the	 box	 with	 a	 height	 of	
20.3cm,	 uses	 the	 glycogen	 and	 the	 blood	 lipid	 as	
the	 kinetic	 energy	 while	 using	 the	 femoral	 muscle,	
gastrocnemius	muscle,	and	gluteus	muscle	as	the	major	
muscles	 in	 the	 body,	 It	 can	 be	 seen	 that	 blood	 lipids	
have	 changed	 positively.	 Therefore,	 step	 box	 exercise	
to	students	while	they	listen	to	their	favorite	music	was	
found	 to	 be	 effective	 exercise	 methods	 for	 reducing	
obesity	and	promoting	health.
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ABSTRACT

Background/Objectives:	The	purposes	of	this	study	were	to	identify	the	degree	of	self-leadership,	academic	
stress	and	academic	resilience	of	Korean	nursing	students	and	apprehend	 influential	 factors	 to	academic	
resilience.

Method/Statistical analysis:	Data	collection	was	conducted	from	December	28,	2017	to	January	20,	2018,	
through	a	 self-report	questionnaire	 to	243	nursing	 students	of	Korea.	Data	were	analyzed	by	 frequency,	
percentage,	mean	 and	 standard	 deviation,	 t-test,	ANOVA,	 Pearson’s	 correlation	 and	multiple	 regression	
using	IBM	SPSS/WIN	22.0.

Findings:	 This	 study	 result	 confirmed	 that	 self	 -	 leadership	 showed	 a	 statistically	 significant	 positive	
correlation	with	 academic	 resilience	 and	 academic	 stress	 showed	 a	 negative	 correlation	with	 academic	
resilience	among	nursing	students	of	Korea.	The	significant	predictors	of	academic	resilience	for	nursing	
students	of	Korea	were	self-leadership,	perceived	health	status,	academic	stress.	The	explanatory	power	of	
these	variables	was	43.9%.

Improvements/Applications:	The	findings	of	this	study	suggest	that	the	approach	to	the	nursing	curriculum	
reflection	and	program	development	so	as	to	improve	academic	resilience	of	Korea	nursing	students.	And	
when	developing	a	program	to	improve	academic	resilience,	the	subjective	health	status	of	nursing	students	
should	also	be	considered.

Keywords: nursing, student, academic resilience, academic stress, self-leadership 

INTRODUCTION

Korean	 nursing	 students	 experience	 emotional	
independence	from	their	parents	at	the	time	of	admission	
to	the	university,	and	various	interaction	and	stress	from	
physical,	 mental,	 and	 social	 relationship	 with	 their	
peers1.	Also,	nursing	education	in	Korea	aims	to	cultivate	
practical	and	professional	nurses	who	can	integrate	and	
apply	 knowledge	 related	 to	 health	 and	 apprehension	
about	man	based	on	scientific	knowledge2,	but	nursing	
students	are	under	a	lot	of	academic	stress3.

Academic	stress	refers	to	inconvenient	mental	status	
such	 as	 mental,	 psychological	 burden,	 nervousness,	
anxiousness,	 concern,	 fear,	 depression	 and	 nervousness	
from	 studying	 and	 grade4.	 Korean	 nursing	 students	
experience	academic	stress	due	to	tight	schedule,	intensive	
theoretic	 education,	 various	 and	 unfamiliar	 clinical	
practice	environment	and	even	due	to	financial	concern5. 
Academic	stress	affects	negatively	to	the	psychosocial	life	
of	nursing	student2,	could	lead	to	termination	of	studying6,	
and	even	causes	a	vicious	cycle	of	disabling	acquirement	
of	 professional	 ability	 after	 graduation7.	 Thus,	 there	 is	
a	 need	 to	 develop	 teaching-learning	 strategy	 that	 could	
relieve	 academic	 stress	 of	 nursing	 students,	 and	 in	
particular,	Korean	nursing	students	need	to	develop	their	
capabilities	to	overcome	academic	stress.

Self-leadership	 is	 one	 of	 the	 most	 important	
capabilities	to	handle	academic	stress8.	Self-leadership,	
the	 process	 of	 influencing	 oneself,	 highlights	
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fundamental	autonomy	of	man	that	influence	oneself	to	
give	motivation	to	achieve	a	goal	after	setting	one’s	own	
goal9.	 Those	 with	 high	 level	 of	 self-leadership	 could	
create	 more	 innovative	 and	 creative	 performance	 in	
tasks	or	problem	solving	process10.	Thus,	self-leadership	
is	 an	 essential	 element	 for	 Korean	 nursing	 student	 to	
adjust	to	desirable	college	life,	and	prepare	professional	
capabilities	as	a	nurse	after	graduation.

Meanwhile,	 academic	 resilience	 refers	 to	 a	
feature	 that	 generates	 successful	 result	 by	 overcoming	
excessive	academic	stress	condition	such	as	failure,	low	
accomplishment	 and	 pressure	 in	 school	 and	 positively	
adjusting	 to	 the	 situation11.	 According	 to	 previous	
researches	about	academic	resilience,	it	is	an	important	
element	that	reduces	academic	stress	of	nursing	students,	
and	 it	 was	 confirmed	 that	 higher	 academic	 resilience	
leads	 to	positive	adjustment	 to	academic	stress,	higher	
academic	 performance	 and	 higher	 accomplishment	
in	 interpersonal	 relationship	 and	 occupation12.	 Also,	
higher	 academic	 resilience	 improves	 problem	 solving	
and	 communicative	 ability2,	 which	 enables	 positive	
adjustment	 to	 college	 life13.	Thus,	 academic	 resilience	
is	 an	 important	 variable	 for	 Korean	 nursing	 students	
to	 positively	 adjust	 to	 situations	 involving	 massive	
amount	of	learning	and	unfamiliar	practices	to	deal	with	
academic	stress.

However,	 researches	 that	 studied	 the	 relationship	
between	 self-leadership	 which	 enables	 students	 to	
handle	 academic	 stress	 in	 various	 situations	 and	
academic	 resilience	which	enables	positive	adjustment	
to	situation	are	very	 insufficient.	Thus,	 this	study	aims	
to	 apprehend	 academic	 stress,	 self-leadership	 and	
academic	 resilience	of	Korean	nursing	students,	verify	
the	 influence	of	 academic	 stress	 and	 self-leadership	 to	
academic	resilience	to	provide	basic	data	to	development	
of	 education	 program	 for	 improvement	 of	 academic	
resilience	of	nursing	students.

MATERIALS AND METHOD

Study design:	This	study	is	a	descriptive	research	study	
to	confirm	the	degree	of	self-leadership,	academic	stress	
and	academic	resilience	of	Korean	nursing	students	and	
apprehend	influential	factors	to	academic	resilience.

Study subject:	 The	 study	 conducted	 convenient	
sampling	targeting	nursing	students	from	3	universities	
located	in	C	city,	and	D	metropolitan	city	of	Korea.	To	

confirm	the	adequacy	of	sample	size	of	subjects,	the	study	
used	 G*Power	 3.1.4	 program.	 Based	 on	 significance	
level	.05,	effect	size	.15,	and	test	power	.95	for	multiple	
regression	analysis,	the	minimum	number	of	sample	was	
172.	The	study	applied	243	subjects	for	final	analysis.

Study tool

Academic stress: Academic	 stress	 was	 measured	 using	
SAS	 (Scale	 of	Academic	 Stress)	 developed	 by	 Park	 and	
Park14.	This	tool	is	composed	of	45	questions	with	Likert’s	
6-point	scale	from	‘strongly	disagree	(1	point)’	to	‘strongly	
agree	 (6	 point)’,	 higher	 point	 referring	 to	 heavier	 stress.	
The	Cronbach’s	α,	 the	credibility	of	 tool	was	 .96	 in	Park	
and	Park’s	study14	and	it	was	.96	in	this	study

Self-leadership: As	 for	 the	 self-leadership,	 the	 study	
used	a	survey	which	was	revised	and	interpreted	by	Shin,	
Kim	and	Han15	 considering	 conditions	 in	Korea	based	
on	 RSLQ	 (Revised	 Self-Leadership	 Questionnaire)	
developed	 by	 Neck	 and	 Houghton16.	 This	 tool	 is	
composed	 of	 35	 questions	 with	 Likert’s	 5-point	 scale	
from	‘strongly	disagree	(1	point)’	to	‘strongly	agree	(5	
point)’,	higher	point	referring	to	higher	self-leadership.	
The	Cronbach’s	α,	the	credibility	of	tool	was	.81	in	Yang	
and	Moon’s	study17	and	it	was	.86	in	this	study.

Academic resilience: Academic	 resilience	 was	
measured	 by	 tool	 developed	 by	 Park	 and	Kim18. This	
tool	 is	composed	of	29	questions	with	Likert’s	5-point	
scale	from	‘strongly	disagree	(1	point)’	to	‘strongly	agree	
(5	 point)’,	 higher	 point	 referring	 to	 higher	 academic	
resilience.	The	Cronbach’s	α,	the	credibility	of	tool	was	
.84	in	Nho’sstudy19	and	it	was	.94	in	this	study.

Data collection method and procedure: Data	 was	
collected	from	January	15	to	February	28,	2018,	and	it	
took	about	15~20	minutes	to	answer	the	questionnaire.	
Before	the	research,	the	researchers	visited	the	nursing	
departments	 of	 four	 universities	 and	 explained	 to	 the	
director	 of	 the	 nursing	 department	 about	 the	 purpose	
of	 the	 study	 and	 the	 progress	 of	 the	 study.	After	 that,	
the	 researchers	 explained	 to	 the	 nursing	 students	 the	
purpose	and	progress	of	the	study	and	collected	the	data	
to	 nursing	 students	 who	 agreed.261	 Korean	 nursing	
students	responded	to	questionnaire	and	total	243	copies	
excluding	 18	 copies	 with	 insincere	 or	 wrong	 answers	
were	used	in	analysis.

Data analysis: The	 collected	 data	 was	 analyzed	 through	
IBM	SPSS/WIN	22.0	program.	General	characteristics	and	
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descriptive	statistics	of	variables	of	Korean	nursing	students	
were	analyzed	in	frequency,	percentage,	average	and	SD.	The	
difference	of	academic	resilience	in	accordance	with	general	
characteristics	 of	 Korean	 nursing	 students	 was	 analyzed	
using	t-test	or	one	ANOVA,	shefft’s	test.	Correlation	among	
self-leadership,	 academic	 stress,	 and	 academic	 resilience	
of	 Korean	 nursing	 student	 was	 analyzed	 using	 Pearson’s	
correlation	 coefficients.	 Analysis	 on	 influential	 factors	 to	
academic	resilience	of	Korean	nursing	student	was	conducted	
by	using	Stepwise	Multiple	regression.

Ethical consideration of the study: The	 study	
subjects	 were	 explained	 about	 the	 purpose	 of	 study,	
and	 those	 who	 agreed	 to	 participation	 self-report	
questionnaire.	 The	 subjects	 were	 able	 to	 start	 the	
questionnaire	 after	 signing	 the	 study	 agreement. 
In	addition,	 the	study	consent	 formulated	 that	 the	data	
collection	is	anonymous	and	that	the	collected	data	will	
not	 be	 used	 for	 research	 purposes	 in	 order	 to	 protect	
the	 personal	 information	 of	 the	 subject.	 The	 subjects	
understood	 that	 they	 can	 terminate	 the	participation	 at	
any	 time	and	 there	 is	no	disadvantage	 in	dropping	out	
of	 the	 study.	Also,	 they	 received	 an	 explanation	 about	
confidentiality	of	private	information.

RESULTS AND DISCUSSION

Results

General characteristics of subjects: The	subjects	of	this	
study	were	243	students,	74.1%	of	 subjects	were	women	
and	 43.2%	 were	 seniors.	 56.8%	 of	 subjects	 received	
200~30	thousand	won	per	month	as	petty	cash	and	46.9%	
lived	 in	 dormitory.72.8%	 of	 subjects	 did	 not	 attend	 club	
activity,	and	as	for	the	subjective	health	condition,	50.2%	
were	normal	as	seen	in	Table	1.

As	for	 the	difference	 in	academic	resilience	of	 the	
subjects,	 gender,	 grade,	 GPA	 (grade	 point	 average),	
satisfaction	 on	 major,	 subjective	 health	 condition	 had	
significant	influence.	Post	analysis	results,	male	students	
had	 higher	 academic	 resilience	 than	 female	 students	
(t=2.92,	 p<.005).	 Also,	 academic	 resilience	 of	 senior	
was	 higher	 than	 freshman	 and	 sophomore	 (F=4.96,	
p<.005).	Students	with	GPA	between	3.5~4.0	had	higher	
academic	resilience	than	those	with	GPA	lower	than	3.0	
(t=3.46,	 p<.05),	 and	 those	 with	 higher	 satisfaction	 on	
major	had	higher	academic	resilience	(t=22.22,	p<.000).	
The	higher	the	subjective	health	condition,	the	higher	the	
academic	resilience	(t=14.40,	p<.000)	as	seen	in	Table	1.

Table 1: Difference in academic resilience by general characteristics (N = 243)

Characteristics Categories N(%)
Academic Resilience

M ± SD t/F(p) Scheffé

Sex
Female 180(74.1) 105.32	±	14.92 2.92

(.004)male 63(25.9) 111.68	±	14.78

Grade

Freshmana 63(25.9) 104.30	±	14.34
4.96
(.002) a,b<d

Sophomoreb 39(16.0) 103.31	±	15.85
Juniorc 36(14.8) 103.44	±	13.33
Seniord 105(43.2) 111.13	±	15.05

Religion
Yes 96(39.5) 107.52	±	15.63
No 147(60.5) 106.60	±	14.82

Poket	money
(10,000won/m)

Less	20 42(17.3) 106.33	±	14.90
20-39 138(56.8) 107.73	±	13.30
More	40 63(25.9) 105.71	±	18.73

Score

More	4.0a 18(7.4) 110.11	±	18.32
3.46
(.017) b>d

3.5~4.0b 105(43.2) 109.25	±	16.52
3.0~3.5c 92(37.9) 105.97	±	12.45
Less	3.0d 28(11.5) 99.68	±	13.31

Major	satisfaction
Unsatisfactiona 34(14.0) 99.09	±	13.87

22.22
(<.001) a,b<cModerateb 167(68.7) 105.52	±	13.67

Very	Satisfactionc 42(17.3) 119.10	±	15.05
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Type	residency
Parent’s	house 60(24.7) 109.10	±	16.07
Dormitory 114(46.9) 105.92	±	15.54

Boarding	house 69(28.4) 106.77	±	13.47

Club	activities
Yes 66(27.2) 105.52	±	15.45
No 177(72.8) 107.50	±	15.00

Smoking
Yes 9(3.7) 108.11	±	11.25
No 234(96.3) 106.92	±	15.26

Regular	exercise
Yes 39(16.0) 108.87	±	18.26
No 204(84.0) 106.60	±	14.46

Perceived	health	
status

Healthya 88(36.2) 113.26	±	15.55
14.40
(<.001) a>b,cModerateb 122(50.2) 104.29	±	14.01

Unhealthyc 33(13.6) 100.09	±	11.98

Conted…

Academic Stress 2.93	±	0.83 1 6
grade 3.16	±	0.96
Lecture 2.74	±	0.86
study 2.87	±	0.94

Academic Resilience 3.69	±	0.52 1 5
Positive	Attitude 3.57	±	0.65

1 5

Self-Control 3.80	±	0.54
learning	regulation 3.50	±	0.66
Task	Responsibility 3.76	±	0.61
Peer	supporting 3.78	±	0.65

Parents	supporting 3.72	±	0.72

Table 3: Correlation among self-leadership, academic 
stress, academic resilience of subject (N = 243)

Variables
1 2 3

γ
1.	Self-Leadership 1
2.	Academic	Stress -0.118 1

3.	Academic	Resilience .53** -.38** 1
*p<.05,	**	p<.01

Influential factors to academic resilience of subjects: 
To	apprehend	influential	factors	to	academic	resilience	of	
subjects,	the	study	conducted	multiple	regression	analysis	
by	setting	academic	resilience	as	dependent	variable,	and	
gender,	 grade,	 GPA,	 satisfaction	 on	 major,	 subjective	
health	condition	that	showed	significant	difference	among	
general	 characteristics	 in	 step	 1,	 and	 self-leadership,	
academic	 stress	 that	 had	 significance	 correlation	 in	 step	
2	 as	 independent	 variables.	The	 range	 of	 tolerance	 to	 all	
variables	was	0.73~0.92,	 and	 the	 range	of	VIF	 (Variance	
Inflation	 Factor)	 was	 1.08~1.36	 which	 maintained	

Level of self-leadership, academic stress, and 
academic resilience of subjects:	 Self-leadership	 of	
subjects	 was	 average	 3.41	 out	 of	 5.	 Among	 its	 sub-
factors,	self-clue	(3.62)	was	the	highest,	and	the	lowest	
was	 self-conversation	 (3.20).	 Academic	 stress	 of	
subjects	was	 2.93	 out	 of	 6,	 and	 among	 its	 sub-factors	
the	highest	was	GPA	(3.16)	followed	by	studying	(2.87)	
and	lecture	(2.74).	Academic	resilience	of	subjects	was	
3.69	out	 of	 5,	 and	 among	 its	 sub-factors,	 employment	
possibility	 (3.80)	 was	 the	 highest	 and	 the	 lowest	 was	
control	studying	(3.50)	as	seen	in	Table	2.

Correlation among self-leadership, academic stress, 
academic resilience of subject:	 Self-leadership	 of	
subjects	 had	 significantly	 positive	 correlation	 with	
academic	resilience(r=.53,	p<.000),	while	academic	stress	
had	 statistically	 significant	 negative	 correlation	 with	
academic	resilience(r=-.38,	p<.001)	as	seen	in	Table	3.

Table 2: Level of self-leadership, academic stress, 
and academic resilience of subjects (N = 243)

Variables M ± SD Range
Self-Leadership 3.41	±	0.42 1 5

self-goal	setting 3.37	±	0.67

1 5

Self-compensating 3.41	±	0.81
self-punishment 3.38	±	0.76
Self-observation 3.50	±	0.58

Self-cue 3.62	±	0.82
Natural	reward 3.27	±	0.85

Imagine	a	successful	
performance 3.30	±	0.77

Self-conversation 3.20	±	0.73
Belief	and	analysis	of	

supposition 3.56	±	0.59
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multicollinearity.	 The	 Durban-Watson	 statistic	 was	 2.02	
which	confirmed	normal	autocorrelation	as	it	is	similar	to	
2.	As	the	result	of	regression	analysis,	the	influential	factor	
to	academic	resilience	of	subjects	(F=48.75,	p<.001)	were	
self-leadership	(β=.47,	p<.001),	subjective	health	condition	
(β=-.21,	 p<.001)	 and	 academic	 stress(β=-.20,	 p<.001)and	
such	 factors	 explained	 43.9%	 of	 academic	 resilience	 of	
Korean	nursing	students	as	seen	in	Table	4.

DISCUSSION

This	study	aimed	to	find	out	academic	stress,	self-
leadership	 and	 academic	 resilience	 of	 Korean	 nursing	
students,	verify	the	influence	of	academic	stress	and	self-
leadership	to	academic	resilience	to	provide	basic	data	to	
development	of	education	program	for	improvement	of	
academic	 resilience	of	nursing	students.	The	academic	
resilience	of	study	subjects	were	3.69	out	of	5	which	is	
similar	 to	3.67	from	Bae	and	Park’s	study2,	but	higher	
than	 Shin’s	 study12	 3.39.	 And	 as	 for	 the	 academic	
resilience	in	accordance	with	general	characteristics	of	
study	subjects,	there	were	difference	in	accordance	with	
gender,	grade,	GPA,	satisfaction	on	major	and	subjective	
health	condition.	This	indicates	the	higher	grade,	higher	
GPA,	and	higher	satisfaction	on	major	is	related	to	higher	
academic	resilience	which	is	similar	to	the	result	of	Shin’s	
study12.	It	seems	academic	resilience	of	nursing	student	
differs	by	region,	campus	and	department’s	culture	and	
place	of	practical	training.	As	Bae	and	Park2	suggested,	
to	improve	academic	resilience,	the	students’	capability	
to	overcome	difficult	and	hard	academic	process,	there	
is	 a	 need	 for	 not	 only	 the	 inner	 and	 outer	 resource	 of	
individual	 student,	 but	 also	 various	 learning	 strategy	
which	will	improve	nursing	students	who	study	together	
under	same	objective.	In	addition,	the	instructor	should	
be	 able	 to	 have	 positive	 thinking	 and	 achievement	 of	
nursing	through	feed-back	between	teacher	and	learner	
so	 as	 to	 solve	 diverse	 academic	 stresses	 of	 nursing	
students	 in	 developing	 learning	 programs	 to	 improve	
academic	resilience	something	to	do.

It	 was	 confirmed	 that	 when	 the	 self-leadership	 is	
high	and	academic	stress	is	low,	the	subject’s	academic	
resilience	 was	 high.	 When	 comparing	 academic	
resilience	 as	 the	 subordinate	 concept	 of	 resilience,	 it	
supported	Lee’s	study14	result	that	higher	self-leadership	
leads	to	higher	resilience.	This	 indicates	reinforcement	
of	self-leadership	capability	for	positive	and	constructive	
thinking	can	effectively	handle	stress,	difficult	situation	
or	 academic	 maladjustment,	 and	 that	 there	 is	 a	 need	
to	 consider	 a	 student	 instruction	 strategy	 that	 could	
improve	functional	handling	ability	with	clear	sense	of	
goal	toward	career	and	academic	motivation	of	nursing	
student	through	academic	resilience.

Influential	factors	to	academic	resilience	of	nursing	
students	were	self-leadership,	subjective	health	condition	
and	academic	stress	(F=48.75,	p<.001),	and	explanation	
power	 of	 these	 variables	 were	 43.9%.	 This	 seems	 to	
improve	 capability20	 to	 effectively	 handle	 frustration	
and	stress	in	academic	scene	through	self-leadership14 to 
autonomously	conduct	task	in	efficient	way.	Also,	when	
nursing	 students	 feel	 healthy	 physically,	 socially,	 and	
mentally,	they	will	be	able	to	carry	out	academic	tasks	
with	 positive	 thoughts	 in	 new	 and	 difficult	 situations.	
Therefore,	 it	 is	 necessary	 to	 develop	 educational	
curriculum	 so	 that	 Korean	 nursing	 students	 can	 find	
various	ways	 to	solve	academic	stress	efficiently.	And,	
there	is	a	need	to	develop	a	curriculum	program	linked	
with	 self-leadership	 to	 improve	academic	 resilience	of	
Korean	nursing	students.

This	 study	 result	 confirmed	 that	 self-leadership	 is	
the	 most	 influential	 antecedent	 predicting	 academic	
resilience	 of	 nursing	 students.	 Thus,	 it	 confirmed	 that	
changing	 students	 to	 discover	 behaviors	 to	 motivate	
themselves	 have	 positive	 mind	 and	 do	 construct	
thinking	 affects	 ability	 to	 effectively	handle	 stress	 and	
crisis	in	academic	scene.	Also,	the	study	is	meaningful	
as	it	suggested	a	specific	student	instruction	strategy	to	
improve	academic	resilience.

Table 4: Factor affecting academic resilience of nursing students (N = 243)

Variables
Model Ⅰ Model Ⅱ

B SE β p B SE β p
(Constant)

health -5.02 1.39 -0.22 <.001 -4.78 1.20 -0.21 <.001
score -2.66 1.11 -0.14 0.017 -1.68 0.96 -0.09 0.080
grade -4.65 1.80 -0.15 0.010 -2.10 1.54 -0.72 0.156
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satisfaction 6.60 1.71 0.24 <.001 2.53 1.51 0.09 0.097
Self-Leadership 0.47 0.05 0.45 <.001
Academic	Stress -0.08 0.02 -0.20 <.001
Adjustic.	R2 0.214 0.439

F(p) 5.73(<0.05) 48.75(<.001)

*	Dummy	variable:	grade	(4	=	0,	other-1)
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CONCLUSION

In	 conclusion,	 the	 academic	 resilience	 of	 Korean	
nursing	students	where	higher	when	self-leadership	was	
high	and	academic	stress	was	low.	Also,	it	was	confirmed	
that	 the	 influential	 factors	 to	 academic	 resilience	 of	
nursing	students	were	self-leadership,	subjective	health	
condition	 and	 academic	 stress,	 and	 the	 explanation	
power	of	the	variables	were	43.9%.	

There	is	a	need	for	aggressive	student	instruction	to	
improve	academic	resilience	and	reduce	academic	stress	
of	Korean	nursing	students,	and	developing	and	applying	
curriculum	 program	 considering	 self-leadership	would	
be	 an	 effective	 strategy	 for	 academic	 resilience.	 In	
addition,	 since	nursing	 students	 are	 able	 to	 solve	 their	
academic	 stress	 effectively	 and	 efficiently	 in	 studying	
nursing	when	they	perceive	themselves	as	healthy,	it	is	
important	 to	 develop	 a	 program	 to	 improve	 academic	
resilience	 in	 order	 to	 improve	 the	 physical,	 social	 and	
psychological	health	status	of	nursing	students	It	should	
be	considered.

This	 study	 targeted	 nursing	 students	 from	 3	
universities	in	C	city,	and	D	metropolitan	city	of	Korea	
which	makes	it	hard	to	generalize	the	result.	Thus,	this	
study	hereby	suggests	a	 follow-up	study	by	expanding	
number	of	samples	of	subjects	from	each	region.	Also,	
this	 study	 suggests	 a	 multilateral	 research	 regarding	
other	influential	factors	to	academic	resilience	based	on	
the	result	of	this	study.

Ethical Clearance:	Not	required

Source of Funding:	Self

Conflict of Interest:	 No	 conflict	 of	 interest	 has	 been	
declared	by	the	authors.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         895      

	 8.	Lee	GY.	Levels	of	self	leadership	among	nursing	
student	 in	Metropolitan.	Journal	of	Education	&	
Culture.	 2016;22(6):233-253.	 http://kiss.kstudy.
com/thesis/thesis-view.asp?key=3492109

	 9.	Manz	CC.	Taking	 the	 self	 leadership	 high	 road:	
smooth	surface	or	potholes	ahead?.	The	Academy	
of	 Management	 Perspectives.	 2015;29(1):132-
151.	https://doi.org/10.5465/amp.2013.0060

	 10.	DiLiello	 TC,	 Houghton	 JD.	 Maximizing	
organizational	 leadership	 capacity	 for	 the	
future:	 Toward	 a	 model	 of	 self-leadership,	
innovation	and	creativity.	 Journal	of	Managerial	
Psychology.	 2006;21(4):319-337.	 https://doi.
org/10.1108/02683940610663114

	 11.	Martin	 AJ,	 Marsh	 HW.	 Academic	 resilience	
and	 academic	 buoyancy:	 Multidimensional	
and	 hierarchical	 conceptual	 framing	 of	 causes,	
correlates	and	cognate	constructs.	Oxford	Review	
of	 Education.	 2009;35:353-370.	 https://doi.
org/10.1080/03054980902934639

	 12.	Shin	 SH.	 The	 Effect	 of	 Academic	 Stress	 and	
the	 Moderating	 Effects	 of	Academic	 Resilience	
on	 Nursing	 Students’	 Depression.	 Journal	 of	
Korean	Academic	Society	of	Nursing	Education.	
2016;22(1):14-24.	 https://doi.org/10.5977/
jkasne.2016.22.1.14

	 13.	Lee	JS.	Effect	of	Self-Leadership	and	Resilience	
on	 College	 Adjustment	 in	 Nursing	 Students.	
Journal	 of	 the	 Korea	 Academia-Industrial	
cooperation	Society.	2016;17(10):253-260.	http://
dx.doi.org/10.5762/KAIS.2016.17.10.253	

	 14.	Bak	BG,	Park	SM.	Development	and	Validation	
of	 an	Academic	Stress	Scale.	Korean	 Journal	of	
Educational	 Psychology.	 2012;26(2):563-585.	
http://www.dbpia.co.kr/Article/NODE06763900

	 15.	Neck	 CP,	 Houghton	 JD.	 Two	 decades	 of	 self-	
leadership	 theory	 and	 research.	 Journal	 of	
Managerial	 Psychology.	 2006;21(4):270-295.	
https://doi.org/10.1108/02683940610663097

	 16.	Shin	 YK,	 Kim	 MS,	 Han	 YS.	 A	 study	 on	 the	
validation	of	 the	Korean	Version	of	 the	Revised	
Self-Leadership	 Questionnaire(RSLQ)	 for	
Korean	 college	 students.	 The	 Korean	 Journal	
of	 School	 Psychology.	 2009;6(3):313-340.	
http://www.dbpia.co.kr/Journal/ArticleDetail/
NODE06372338

	 17.	Yang	 NY,	 Moon	 SY.	 Relationship	 of	 Self-
leadership,	 Stress	 and	 Satisfaction	 in	 Clinical	
Practice	 of	 Nursing	 Students.	 Journal	 of	
Korean	 Academy	 of	 Nursing	 Administration.	
2011;17(2):216-225.	 http://www.dbpia.co.kr/
Article/NODE06641618

	 18.	Park	 JY,	Kim	NR.	A	 study	 on	 the	 development	
and	 validity	 of	 academic	 resilience	 scale	 for	
non-traditional	 student.	 The	 Korea	 Educational	
Review.	 2009;15(3):215-239.	 http://www.
papersearch.net/thesis/article.asp?key=3135293

	 19.	Noh	 GO.	 The	 Effects	 of	 Perfectionism	 and	
Academic	 Resilience	 on	 the	 Level	 of	 Students’	
Satisfaction	 with	 Nursing	 Major.	 Journal	 of	
Korean	Academic	Society	of	Nursing	Education.	
2017;23(2):205-213.	 http://dx.doi.org/10.5977/
jkasne.2017.23.2.205

	 20.	Kwon	JH,	Lee	YJ.	The	Effects	of	Active	Coping	
Strategy	 on	 Subjective	 Happiness	 in	 College	
Student:	Mediated	Effect	of	Academic	Resilience.	
Journal	 of	 The	 Korea	 Contents	 Society.	
2017;17(12):104-116.	 http://www.dbpia.co.kr/
Article/NODE07290999



Corresponding Author:
Jin-Hwa	Jung
Department	of	Occupational	Therapy,	Semyung	University
E-mail:	otsalt@nate.com

The Effects of Smartphone Use on the Mechanical Properties 
of the Upper Trapezius Muscle and Craniovertebral Angle

Jong-Hoon Moon1, Sung-Jin Heo2, Jin-Hwa Jung3

1Department of Healthcare and Pubic Health Research, National Rehabilitation Research Institute, 
National Rehabilitation Center,58, Samgaksan-ro, Gangbuk-gu, Seoul, Republic of Korea;  

2Research Institute for convergence of Biomedical Science and Technology, Pusan National University Yangsan 
Hospital,20, Geumo-ro, Mulgeum-eup, Yangsan-si, Gyeongsangnam-do, Republic of Korea;  

3Department of Occupational Therapy, Semyung University, 65, Semyeong-ro, Jecheon-si, 
Chungcheongbuk-do, Republic of Korea

ABSTRACT

Background/Objectives:	This	study’s	purpose	is	twofold:	to	investigate	the	influence	of	smartphone	use	on	
the	mechanical	properties	ofupper	trapezius	muscle	(UTM),	forward	head	posture(FHP)	and	to	examine	the	
correlation	between	time	spent	using	a	smartphone,	neck	pain,	and	FHP.	

Method/Statistical analysis:	Thirty	adults	who	average	more	 than	one	hour	of	 smartphone	use	per	day	
participated	in	this	study.	We	measured	all	participants’	degree	of	the	mechanical	properties	of	UT	and	the	
craniovertebral	angle	(CVA)	 in	normal	conditions	and	during	smartphone	use.	The	order	of	experiments	
for	 both	 conditions	was	 counterbalanced.	We	used	Myoton	 to	measure	 the	mechanical	 properties	 (tone,	
elasticity,	and	stiffness)	of	UT,	and	we	analyzed	the	CVA	using	a	digital	camera	and	ImageJ.	Paired	t	test	and	
Pearson	correlation	analysis	were	used	for	the	statistical	analysis.

Findings:	The	smartphone	use	condition	was	significantly	lower	in	CVA	than	normal	condition	(p<.05).	The	
smartphone	use	condition	was	significantly	higher	in	both	tone	and	stiffness	for	UT	than	when	in	normal	
condition,	and	the	elasticity	was	lower	(p<.05).	The	average	smartphone	use	time	per	day	was	positively	
correlated	with	neck	pain	(p	<.05),	and	neck	pain	was	negatively	correlated	with	CVA	during	smartphone	
use	(p<.05).	This	study’s	findings	suggest	that	smartphone	use	might	increase	the	tone	of	UT	and	FHP.

Improvements/Applications:	This	study’s	findings	suggest	that	smartphone	use	might	increase	the	tone	of	
UT	and	FHP.

Keywords: Smartphone, Mechanical property, Trapezius muscle, Forward head posture, Craniovertebral angle

INTRODUCTION

The	 smartphone	 has	 become	 one	 of	 the	 most	
important	 necessities	 for	 modern	 people	 in	 the	
information	 technology	 (IT)	 era;	 the	 number	 of	
smartphones	subscribers	 in	Korea	exceeded	43	million	
in	 2016	 [1].	 Although	 smartphones	 provide	 us	 with	
comfortable	 and	 efficient	 lives,	 they	 are	 also	 closely	
related	to	occurrences	of	conditions	such	as	headaches,	

neck	pain,	dry	eye	syndrome,	anxiety,	and	smartphone	
addiction	 [2–4].	 As	 smartphone	 use	 time	 increases,	 the	
induction	 of	 psychiatric	 and	 biomechanical	 problems	
also	increases.	In	particular,	it	can	induce	forward	head	
posture	(FHP)	among	users,	which	is	closely	related	to	
neck	and	disk	pain	[2–5].

Continuous	 sitting	 postures	 increase	 fatigue	 in	
muscles	 around	 the	 spine	 and	 aggravate	 lordosis	 and	
kyphosis	 in	 the	waist	 and	 back;	 this	 is	 closely	 related	
to	 the	 aforementioned	 FHP	 [6].	Working	 in	 front	 of	 a	
computer	for	a	long	time	or	using	a	smartphone	without	
moving	for	a	long	time	increases	tension	in	the	neck	and	
shoulder	muscles	[7].	This	continued	tension	accelerates	
changes	 in	 the	 cells	 of	 skeletal	 muscles,	 which	 then	
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inhibit	 the	 correct	 support	 of	 the	 cervical	 spine	 and	
induce	 a	 load	 on	 the	 ligament	 that	 surrounds	 the	
corresponding	joints	[7].	This	load	excessively	elongates	
the	ligament	and	the	ligament	around	the	neck	senses	the	
pain	very	sensitively,	thereby	perceiving	the	nociceptive	
pain	strongly	[8].

Previous	studies	have	reported	 that	headaches	 that	
originate	 in	 the	musculoskeletal	 system	and	neck	pain	
are	 related,	 as	 are	 neck	 pain	 and	 activity	 of	 the	 upper	
trapezius	 muscle	 (UTM).	 Oksanen	 et	 al.	 [9]	 compared	
muscle	 activationof	 UTM	 during	 neck	 flexion	 among	
those	who	had	 tension	headaches	 and	migraines	using	
electromyography	 (EMG).	 Their	 study	 reported	 that	
the	 tension	 headache	 group	 was	 related	 to	 changes	
in	 activities	 of	 upper	 trapezius.	 Chang	 and	 Lee	 [10] 
compared	 the	 muscle	 activity	 in	 the	 UTM	 and	 neck	
extensor	muscles	 according	 to	 how	 the	 smartphone	 is	
held	and	body	posture.	Thus,	study	result	of	Chang	and	
Lee	[10]revealed	significant	differences	in	the	activationof	
the	UTM	according	to	body	posture.	

Recent	studies	have	examined	the	importance	of	the	
UTM.	That	is,	stress	and	body	fatigue	are	closely	related	
to	 the	UTM[11],	which	 is	controlled	by	 the	3rd	cervical	
vertebrae	 nerve	 root	 and	 innervated	 by	 the	 accessory	
nerve,	 which	 is	 the	 eleventh	 cranial	 nerve.	 Although	
this	nerve	is	a	motor	nerve,	it	passes	through	the	jugular	
foramen	 of	 the	 posterior	 cranial	 fossa	 alongside	 the	
vagus	nerve	that	is	responsible	for	the	autonomic	nervous	
system	 [12].	Two	nerves	are	met	in	the	inferior	ganglion	
of	 the	 vagus	 nerve	 that	 passes	 through	 the	 jugular	
foramen	of	the	posterior	cranial	fossa.	Even	though	the	
accessory	nerve	is	a	pure	motor	nerve,	it	communicates	
with	the	vagus	nerve;	thus,	the	accessory	nerve	is	closely	
related	to	the	autonomic	nerve’s	control.	The	trapezius	
and	sternocleidomastoid	muscles,	which	are	innervated	
by	 the	 accessory	 nerve,	 experience	 pain	 together	with	
frequent	 muscle	 tone	 increases	 under	 psychological	
stress	[11–13].

Muscle	tone	is	defined	as	resistance	to	passive	stretch	
where	 the	 muscle’s	 reflective	 drive	 or	 other	 effects	 in	
relation	 to	muscles’	mechanical	elastic	characteristics	are	
reflected[14].	 This	 muscle	 tone	 is	 affected	 by	 changes	 in	
the	 body.	 Previous	 research	 has	 introduced	Myoton	 as	 a	
method	of	inspecting	muscles’	mechanical	characteristics.	
The	assessment	of	muscle	characteristics	using	Myoton	is	
less	expensive	than	using	surface	EMG	and	simpler,	thereby	
saving	 measurement	 time[15].	 Myoton	 measurements	
showed	 a	 statistically	 significant	 association	 with	 the	
muscle	activities	of	surface	EMG[15,	16].

Although	a	smartphone	is	an	indispensable	necessity,	
it	should	be	used	properly	so	that	modern	people	manage	
their	healthcare	[1–5,	17–19].	Previous	studies	have	suggested	
the	negative	effects	of	excessive	smartphones	use	[20,	21]. 
However,	studies	have	not	been	conducted	the	influences	
of	smartphone	use	on	the	mechanical	characteristics	of	
the	UTM.	 In	 addition,	 correlations	 among	 smartphone	
use	period,	neck	pain,	and	FHP	need	verification,	which	
will	be	foundational	data	for	future	studies.

Thus,	presents	study	aims	to	determine	the	influences	
of	 smartphone	usage	on	 the	mechanical	characteristics	
of	the	UTM	and	FHP	and	verify	the	relationship	among	
the	smartphone	use	period,	neck	pain,	and	FHP.

MATERIALS AND METHOD

Subjects:	Present	 study	 involved	experiments	with	30	
adults	 who	 used	 smartphones	 for	 more	 than	 an	 hour	
each	day.	The	selection	criteria	for	participants	were	as	
follows:	(1)	no	surgical	history	in	the	neck	or	waist,	(2)	no	
history	of	neurological	disease,	and	(3)	no	prior	surgical	
procedures.	The	participant	 exclusion	criteria	were	 (1)	
less	 than	 one	 hour	 of	 smartphone	 use	 as	 self-reported	
and	(2)	no	severe	symptoms	whose	visual	analog	scale	
in	neck	pain	was	greater	than	seven	points.	The	answers	
to	 the	 questions	 about	 the	 smartphone	 use	 time	 were	
obtained	via	oral	interviews	and	participants	were	fully	
informed	of	the	experiment	and	gave	voluntary	consent	
prior	 to	 the	 experiment.	Table	 1	 presents	 the	 subjects’	
general	characteristics.	This	study	was	approved	by	the	
Semyung	University	Institutional	Review	Board.

Table 1: General characteristics of the participants
Participants (n = 30)

Sex,	n	(%)
Male 15(50)
Female 15(50)

Age	(year)a 28.00	±	2.60
Heighta 169.33	±	7.84
Weighta 61.77	±	9.33

Body	mass	indexa 21.45	±	2.15
neck	pain	(VAS)a 3.17	±	2.07

Average	time	of	smartphone	
use	per	day	(hours)a 3.30	±	2.22

Footnotes.	amean±SD,	VAS	=Visual	Analog	Scale.
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Measurements

Myoton: A	Myoton	device	(Tallinn,	Estonia)	was	used	
to	measure	mechanical	characteristics	such	as	the	muscle	
tone,	muscle	elasticity,	muscle	stiffness	of	participants’	
UTM.	The	measurements	on	the	UTM	were	conducted	
in	 the	 same	 manner	 as	 that	 used	 in	 previous	 studies.	
The	measurements	on	the	UTM	using	the	Myoton	were	
conducted	as	follows:	Participants	were	seated	correctly	
and	 the	measuring	 point	 of	 the	 UTM	was	marked	 by	
a	 pen	 at	 thehorizontal	 midline	 connected	 from	 the	
acromion	 to	 the	 7th	 cervical	 vertebraspinous	 process.	
Then,	the	probe	was	positioned	to	make	the	ground	and	
muscle	perpendicular	to	each	other,	followed	by	pressing	
the	probe	properly	 to	enable	proper	measurement.	The	
mechanical	 characteristics	 using	Myoton	 were	 mostly	
expressed	 by	 muscle	 tone,	 muscle	 elasticity,	 muscle	
stiffness.	Muscle	tone	is	a	quantified	mechanical	tone	in	
muscles	and	its	unit	is	Hz.	Muscle	elasticity	refers	to	the	
muscle	elastic	property,	and	its	unit	is	expressed	as	a	log	
decrement.	The	stiffness	refers	to	the	level	of	hardness	
in	 muscle	 and	 its	 unit	 is	 N/m.	 The	 Myoton	 device’s	
reliability	is	more	than	.90,	which	is	very	high	[22].

Craniovertebral angle: The	 craniovertebral	 angle	
(CVA)	was	analyzed	when	the	participants	were	seated	
to	 measure	 the	 FHP	 [6];	 digital	 cameras	 and	 tripods	
were	 used	 in	 the	 analysis,	 the	 distance	 between	 the	
participant	and	camera	was	set	 to	0.8	m,	and	 the	 right	
side	of	the	participant	was	shot.	The	CVA	was	measured	
after	 attaching	 a	 marker	 to	 the	 tragus	 of	 the	 ear	 and	
7th	 cervical	 vertebra	 spinous	 process	 and	 measuring	
the	angle	between	the	line	parallel	to	the	ground	at	the	
7th	 cervical	 vertebra	 spinous	process	 and	 the	 line	 that	
connects	the	tragus	of	the	ear	and	7th	cervical	vertebra	
spinous	 process.	 The	 analysis	 employed	 ImageJ	 (US	
National	 Institutes	of	Health,	USA),	and	 the	CVA	was	
measured	twice	repeatedly	so	that	a	mean	value	could	be	
recorded.	The	CVA	was	analyzed	when	the	participants	
were	seated	to	measure	the	FHP	[6].	Digital	cameras	and	
tripods	were	used	in	the	analysis;	the	distance	between	
the	 participants	 and	 the	 camera	was	 set	 to	 0.8	m	 and	
the	right	side	of	the	participant	was	shot.	The	CVA	was	
measured	after	 attaching	a	marker	 to	 the	 tragus	of	 the	
ear	and	spinous	process	of	the	seventh	cervical	vertebra	
and	 measuring	 the	 angle	 between	 the	 line	 parallel	 to	
the	ground	at	the	7th	cervical	vertebra	spinous	process	
and	the	line	that	connects	the	tragus	of	the	ear	and	7th	
cervical	vertebra	spinous	process.	The	analysis	employed	
ImageJ,	 and	 CVA	 was	 measured	 twice	 repeatedly	 to	
record	a	mean	value;	this	value	was	used	in	the	statistics.

Procedures:	 The	 environment	 was	 the	 same	 for	 all	
participants,and	subjects	were	seated	in	height-adjustable	
chairs	to	give	them	their	most	comfortable	position.	The	
CVA	 and	 mechanical	 characteristics	 of	 the	 UTM	were	
measured	 while	 all	 participants	 took	 two	 states:	 seated	
comfortably	 and	 using	 smartphones.	 Counterbalancing	
was	used	to	exclude	the	order	effect	of	two	states	in	the	
measurement.	In	addition,	a	rest	was	given	between	the	
two	 states	 to	 prevent	 fatigue.	 In	 the	 comfortable	 state,	
participants	watched	a	television	in	front	of	them	for	three	
minutes.	In	the	smartphone-using	state,	participants	spent	
three	 minutes	 typing	 the	 Korean	 national	 anthem	 into	
the	smartphone’s	message	window.	One	evaluator	took	a	
photo	 to	measure	 the	CVA	at	 each	 state,	 and	measured	
the	mechanical	 characteristics	 of	 the	UTM	 in	 the	 right	
side	 and	 left	 sides.	 The	 evaluator	 was	 an	 occupational	
therapist	 with	 a	 six-year	 clinical	 career.	 The	 other	
evaluator	who	 also	 conducted	 the	 analysis	was	 also	 an	
occupational	 therapist;	 the	 evaluators	 had	 practiced	 the	
angle	measurement	sufficiently	prior	to	the	experiment.

Statistical analysis:	The	collected	data	were	analyzed	
using	 Statistical	 Package	 for	 the	 Social	 Sciences	 22	
(SPSS	 22).	 The	 participants’	 general	 characteristics	
were	 analyzed	 using	 descriptive	 statistics	 and	 the	
mechanical	characteristics	of	the	UTM	were	compared	
in	a	comfortable	state	and	smartphone-using	state,	using	
a	paired	sample	t	test.	Pearson	correlation	analysis	was	
employed	to	analyze	the	correlation	among	smartphone-
use	 period,	 neck	 pain,	 and	FHP.Statistical	 significance	
was	set	at	.05.

RESULTS AND DISCUSSION

The	CVA	was	significantly	lower	in	the	smartphone-
use	state	than	in	the	comfortable	state	(p	<	.05)	[Table	
2].	The	muscle	 tone	 and	muscle	 stiffness	 in	 the	UTM	
on	 the	 right	 and	 left	 sides	were	 significantly	higher	 in	
the	 smartphone-use	 state	 than	 the	 comfortable	 state,	
whereas	 the	 elasticity	 was	 significantly	 lower	 (p	 <	
.05)	 [Table	 3].	 The	 correlation	 analysis	 result	 among	
smartphone	usage,	pain,	and	CVAs	during	comfortable	
and	smartphone-use	states	revealed	that	the	smartphone-
use	 time	 correlated	 significantly	 positively	 with	 neck	
pain	(p	<	.05),	but	no	correlation	was	found	with	CVA.	
Neck	 pain	 had	 a	 significant	 negative	 correlation	 with	
CVA	during	smartphone	use	(p	<	.05),	but	no	correlation	
was	 found	 with	 CVA	 during	 the	 comfortable	 state	 (p	
>	 .05).	 The	 CVA	 during	 the	 comfortable	 state	 had	 a	
significant	 positive	 correlation	 with	 the	 CVA	 during	
smartphone	use	(p	<	.05)	[Table	4].	
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Table 2: Comparison of forward head posture in two conditions

Normal condition Smartphone use condition
Mean ± SD Mean ± SD t p

Craniovertebral	angle	(CVA) 48.37	±	3.79 35.60	±	4.90 22.370 <.001**

Footnotes.	*p<.05,	**p<.01.

Table 3: Comparison of mechanical property on upper trapezius muscle in two condition

Mean ± SD
Normal condition Smartphone usecondition

Mean ± SD t p

Tone	(Hz)
Right	side 18.45	±	1.10 20.05	±	1.75 -4.992 <.001**

Left	side 18.01	±	1.15 19.84	±	3.68 -2.513 <.018*

Elasticity	(Log	decrement)
Right	side 1.11	±	0.07 0.99	±	0.06 9.992 <.001**

Left	side 1.10	±	0.08 1.01	±	0.07 4.863 <.001**

Stiffness	(N/m)
Right	side 336.87	±	46.29 403.00	±	44.93 -8.660 <.001**

Left	side 325.73	±	30.01 395.27	±	47.14 -9.444 <.001**

Footnotes.	*p<.05,	**p<.01.

Table 4: Correlation between smartphone use, neck pain, and forward head posture

Average time of 
smartphone use Neck pain (VAS) CVA in normal 

condition
CVA in smartphone 

use condition
Average	time	of	smartphone	use 1.000

Neck	pain	(VAS) .560** 1.000
CVA	in	normal	condition .089 -.351 1.000

CVA	in	smartphone	use	condition -.071 -.459* .770** 1.000
Footnotes.	*p<.05,	**p<.01;	VAS	=Visual	Analog	Scale;	CVA	=CranioVertebral	Angle.

Our	 study	 aimed	 to	 determine	 the	 effect	 of	
smartphone	 use	 on	 the	 mechanical	 characteristics	 in	
the	UTM	and	FHP,	and	identify	 the	correlation	among	
smartphone-use	time,	neck	pain,	and	FHP.	The	analyses	
of	the	study	results	are	as	follows:

The	 first	 study	 results	 showed	 that	 CVA	 was	
significantly	lower	the	smartphone-use	state	than	in	the	
comfortable	 state.	 Kim	 et	 al.	 [20]	 analyzed	 the	 change	
in	FHP	according	to	smartphone	use	with	18	male	and	
female	 adults;	 their	 study	 results	 showed	 that	 FHP	
worsened	over	 time.	This	 study	verified	 that	FHP	was	
increased	more	significantly	in	the	smartphone-use	state	
than	in	the	comfortable	state	even	though	the	difference	
was	not	due	to	any	time	lapse.	

In	 the	 second	 study	 results,	 the	 muscle	 tone	 and	
stiffness	 in	 the	 UTM	 on	 the	 right	 side	 and	 left	 sides	
were	 significantly	 higher	 in	 the	 smartphone-use	 state	
than	 the	 comfortable	 state,	 whereas	 the	 elasticity	 was	

significantly	lower.	This	findings	was	due	to	the	increase	
in	muscle	 tone	 and	 reduced	 elasticity	 in	 the	UTMdue	
to	 smartphone	 use.	 Interestingly,	 changes	 in	 the	 left	
trapezius	muscle	were	discovered	even	though	the	task	
was	conducted	with	the	right	hand;	this	was	due	to	the	
unconscious	compensation	action	of	the	human	body	to	
maintain	the	correct	alignment	for	both	sides	of	the	body.	

The	increase	in	muscle	tone	in	the	UTM	is	one	of	
the	most	mobilized	compensable	muscle	movements	at	
the	time	of	functional	disorder	in	the	neck	and	shoulders	
and	 movements	 occur	 during	 incorrect	 posture	 [23].	 In	
particular,	office	workers	who	have	to	work	in	a	sitting	
posture	 for	 long	 periods	 experience	 increased	 muscle	
activity	 in	 the	 UTM,	 resulting	 in	 reduced	 muscle	
activities	of	lower	trapezius	muscleand	serratus	anterior	
muscle.	The	functional	degradation	in	the	lower	trapezius	
and	serratus	anterior	muscle	is	related	to	weakening	and	
shoulderpainand	 increased	 imbalance	 of	 the	 shoulder	
joints;	FHP	increases	the	neck	pain	occurrence	rate	[23,	24]. 
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In	the	third	study	results	that	included	a	correlation	
analysis,	daily	mean	smartphone	use	time	was	positively	
correlated	 with	 neck	 pain	 significantly	 and	 neck	 pain	
was	negatively	correlated	with	CVA	significantly	during	
the	 smartphone-use	 state.	 Kim	 and	 Kim	 [21]	 reported	
that	 the	 mechanical	 characteristics	 of	 the	 UTM	 and	
smartphone	 addition	 scores	 of	 healthy	 male	 adults	 in	
their	 20s	 correlated	 significantly.	 Hyperactivity	 in	 the	
UTM,	which	was	a	connecting	portion	between	the	neck	
and	shoulder,	was	correlated	with	 the	 stress	 index	and	
pain [4].	In	this	regard,	this	study	exhibited	a	significant	
correlation	between	smartphone	use	time	and	neck	pain;	
the	correlation	between	CVA	and	neck	pain	during	the	
smartphone-use	state	implies	that	pain	may	be	induced	
further	 by	 bad	 smartphone	 use	 habits.	 In	 addition,	
the	 CVA	 had	 a	 high	 correlation	with	 the	 comfort	 and	
smartphone-use	 states,	which	 implied	 that	people	with	
bad	posture	in	normal	times	also	had	bad	posture	during	
smartphone	use.

There	 was	 no	 significant	 correlation	 between	
smartphone	 use	 time	 and	 CVA;	 which	 means	 that	
the	 cause	 of	 FHP	 was	 not	 solely	 related	 to	 normal	
smartphone	 use	 time.	 The	 causes	 of	 the	 FHP	 can	 be	
varied	 [6];	 for	example,	 they	can	be	constant	work	at	a	
sitting	 position,	 computer	 games,	 excessive	 studying,	
fatigue,	or	aging.	Since	various	causes	are	combined,	no	
significant	correlation	was	exhibited	in	particular	[7].	The	
neck	pain	in	this	study	had	no	significant	correlation	with	
the	CVA	 in	 the	 comfortable	 state.	Although	neck	pain	
was	 correlated	with	CVA	 in	 the	 smartphone-use	 state,	
it	 did	 not	 in	 the	 comfortable	 state;	 the	 reason	 for	 this	
was	varied	and	included	psychological	problems	 [11].	In	
fact,	some	studies	reported	that	FHP	and	neck	pain	had	
a	 significant	 correlation,	 but	 other	 studies	 reported	 no	
correlation.	Thus,	the	authors	of	this	study	recommend	
the	 need	 for	 further	 research	 based	 on	 the	 correlation	
relationshipsof	this	study,	and	a	few	participants	should	
not	be	overlooked.

The	 limitations	 of	 this	 study	 are	 as	 follows:	 first,	
the	 mean	 age	 of	 subjects	 in	 this	 study	 was	 28	 years,	
which	 was	 relatively	 young.	 Thus,	 the	 results	 in	 this	
study	 cannot	 be	 generalized	 for	 the	 entire	 population.	
Second,	this	study	only	verified	the	short-term	effect,	as	
the	smartphone	use	time	was	set	to	three	minutes	in	the	
experiment.	Thus,	verifying	 the	 change	over	 time	 in	 a	
future	study	is	necessary.	Third,	the	number	of	samples	
was	rather	small	for	the	correlation	analysis	conducted	in	

this	study.	Finally,	only	subjects	with	neck	pain	classed	
as	 mild-to-moderate	 pain	 were	 selected	 in	 this	 study;	
thus,	differences	in	patients	with	severe	pain	cannot	be	
discussed.

CONCLUSION

This	 study	 aims	 to	 determine	 the	 effect	 of	
smartphone	 use	 on	 the	 mechanical	 characteristics	 of	
the	UTM	and	the	FHP	and	verify	the	correlation	among	
the	smartphone	use	period,	neck	pain,	and	the	FHP.	The	
study	 results	 exhibited	 that	 the	CVA	was	 significantly	
lower	in	the	smartphone-use	state	than	in	the	comfortable	
state	(p	<	.05),	and	muscle	tone	and	stiffness	in	the	UTM	
on	 the	 right	 and	 left	 sides	were	 significantly	higher	 in	
the	smartphone-use	state	 than	in	 the	comfortable	state,	
whereas	 elasticity	 was	 significantly	 lower	 (p	 <	 .05).	
The	daily	mean	smartphone	use	 time	was	significantly	
positively	correlated	with	neck	pain	(p	<	.05)	and	neck	
pain	was	 significantly	 negatively	 correlated	with	CVA	
during	 the	 smartphone-use	 state	 (p	 <	 .05).	 Our	 study	
results	indicate	that	smartphone	use	will	increase	muscle	
tone	in	the	UTM	and	FHP.	A	highly	qualitative	level	of	
long-term	research	is	needed	in	future	studies.
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ABSTRACT

Background/Objectives:	This	study	is	a	descriptive	and	investigative	study	that	was	conducted	to	identify	
the	association	and	correlation	among	the	service	quality,	organizational	characteristics	and	job	satisfaction	
of	caregivers.

Method/Statistical analysis:	Subjects	of	this	study	were	129	caregivers	working	at	long	term	care	insurance	
facilities	located	in	city	S.	SPSS	20.0	program	was	used	for	analysis.

Findings:	The	service	quality	of	caregivers	and	a	significant	positive	correlation	with	job	satisfaction	(F=	
.432,	P＜.001)	and	organizational	characteristics	(F=	.248,	P=.007).

Improvements/Applications:	It	 is	hoped	that	the	findings	of	this	research	will	help	improve	the	service	
quality	of	caregivers	to	make	the	long	term	care	insurance	system	more	stable.

Keywords: Caregivers, Long term care insurance system, Service quality, Organizational characteristics, 
Job satisfaction

INTRODUCTION

With	 progress	 in	 medicine	 and	 science,	 life	
expectancy	 has	 grown,	 leading	 to	 an	 increase	 in	 the	
elderly	 population	 and	 an	 extension	 of	 one’s	 later	
years	[1].	Korea,	too,	has	been	rapidly	entering	an	aging	
society.	 By	 2018,	 Korea	 becomes	 an	 aging	 society	
where	the	share	of	those	aged	65	or	older	accounts	for	
14.3%	of	 the	 total	population.	By	2026,	 the	share	will	
increase	to	20.8%,	to	make	Korean	society	a	super-aged	
society	 [2,3].	 In	 Korea,	 caregiving	 for	 the	 elderly	 was	
traditionally	seen	as	entirely	the	responsibility	of	direct	
family	members.	But	with	the	rapid	aging	of	the	society,	
more	 women	 entering	 the	 work	 force	 and	 changes	 in	
the	 family	 structure,	 the	 need	 for	 society	 to	 share	 the	
burden	has	been	raised.	This	 led	 to	 the	 launch	of	 long	
term	 care	 insurance	 system.	 Caregivers	 that	 carry	 out	

the	tasks	within	the	system	are	increasingly	taking	on	an	
important	role	[4].

With	the	introduction	of	the	long	term	care	insurance	
system,	 the	 elderly	 can	 ease	 the	 burden	 imposed	 on	
their	 children	 while	 receiving	 more	 systematic	 and	
professional	 services	 that	 allow	 for	 higher	 quality	 of	
life.	Moreover,	children	of	aged	parents	can	be	relieved	
of	 the	mental,	physical	and	financial	burden	of	having	
to	 take	 care	 of	 their	 parents	 to	 focus	 on	 their	 social	
and	economic	activities	[5].	From	these	aspects,	various	
attempts	and	studies	to	improve	the	quality	of	services	
provided	by	caregivers	of	the	elderly	are	needed.	

With	 the	 launch	 of	 the	 long	 term	 care	 insurance	
system,	 caregivers	 are	 providing	 services	 on	 the	 front	
line.	Caregivers	provide	help	with	household	chores	or	
bodily	care	either	at	 the	elderly	people’s	own	home	or	
long	 term	 care	 facilities	 [6].	 Therefore,	 care	 givers	 are	
the	direct	service	providers	who	are	closely	associated	
with	the	quality	of	elderly	welfare	services	[7].	At	a	time	
when	approximately	a	decade	has	passed	since	the	job	
category	of	‘caregivers’	was	born,	there	are	over	310,000	
caregivers	currently	active	on	 the	 front	 line,	with	1.33	
million	 licensed	people	 in	 total	 [6].	They	 receive	a	 low	
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salary,	work	long	hours	and	suffer	from	job	insecurity.	
Many	 have	 pointed	 out	 that	 these	 factors	 lead	 to	 low	
quality	services	provided	by	them.	[8].	The	service	quality	
of	 caregivers	 will	 likely	 be	 associated	 with	 their	 job	
satisfaction	 and	 organizational	 characteristics	 of	 their	
job	as	they	carry	out	such	diverse	tasks.	Improvements	
need	to	be	made	to	instill	pride	in	caregivers	about	the	
work	they	carry	out.

As	such,	this	study	analyzes	the	association	among	
the	service	quality,	organizational	characteristics	and	job	
satisfaction	of	caregivers	to	provide	basic	data	that	can	
be	used	for	the	development	of	a	program	that	can	help	
improve	the	service	quality	of	caregivers.

MATERIALS AND METHOD

Design of the study:	 This	 study	 is	 a	 descriptive	 and	
investigative	study	conducted	to	identify	the	association	
and	correlation	among	the	service	quality,	organizational	
characteristics	and	job	satisfaction	of	caregivers.

Study subjects:	Study	subjects	were	caregivers	working	
at	 long	 term	 caregiving	 facilities	 located	 in	 city	S.	To	
select	subjects,	convenience	sampling	was	used	to	select	
134	 caregivers	 working	 at	 long	 term	 care	 facilities.	
These	participants	understood	the	objectives	of	the	study	
and	gave	their	consent	to	the	questionnaire.	Excluding	5	
copies	of	the	questionnaire	that	were	not	retrieved	or	that	
had	 insufficient	 responses,	 the	 data	 from	 129	 subjects	
were	used	for	final	analysis.

RESEARCH TOOLS

Service quality: Service	 quality	 refers	 to	 the	 score	
measured	using	the	SERVAQUAL	scale	of	Parasuraman,	
Zeithmal,	&	Berry	[9].	Using	a	total	of	16	questions	divided	
into	4	sub-categories,	the	tool	consists	of	2	questions	on	
reliability,	6	questions	on	responsiveness	and	guarantee,	
4	 questions	 on	 empathy	 and	 4	 questions	 on	 typicity.	
Measured	on	a	5	point	Likert	scale,	higher	scores	indicate	
a	higher	quality	of	services	as	perceived	by	the	caregiver	
herself.	Cronbach’s	⍺=	.876	in	this	study.

Job satisfaction: Job	 satisfaction	was	measured	using	
the	Job	Descriptive	Index	(JDI)	scale	of	Smith,	Kendall,	
&	Hulin	 [10].	 It	 consists	of	 a	 total	 of	29	questions	 in	5	
categories,	 covering	 job	 satisfaction	 (6	 questions),	
work	 environment	 (4	 questions),	 job	 security	 of	 the	
caregiver	 (6	 questions),	 interpersonal	 relations	 with	
colleagues,	supervisors	and	the	elderly	(5	questions),	and	
compensation	and	job	changes	(8	questions).	Measured	

on	5	point	Likert	scale,	a	higher	score	indicates	higher	
job	satisfaction.	Cronbach’s	⍺=.754	in	this	study.

Organizational characteristics: Organizational	
characteristics	 were	 measured	 using	 the	 tool	 that	 was	
revised	from	the	original	tool	developed	by	Dieterly	and	
Schneider	 [11].	Consisting	of	a	total	of	14	questions,	the	
sub-categories	cover	autonomy,	operational	structure	of	
the	 organization,	 compensation	 structure	 or	 level,	 and	
consideration	of	the	supervisor.	Measured	on	a	5	point	
Likert	 scale,	 a	 higher	 score	 indicates	 a	 higher	 degree	
of	 a	 given	 organizational	 characteristic.	 In	 this	 study,	
Cronbach’s	⍺=.845.

DATA COLLECTION AND PROCEDURES

Data	 for	 the	 study	 were	 conducted	 using	 a	 self-
reported	structured	questionnaire	on	caregivers	working	
at	long	term	care	facilities	in	city	S,	from	May	2	to	May	
28,	2017.	To	abide	by	ethical	standards,	 the	objectives	
of	the	study,	an	explanation	was	given	on	the	time	it	will	
take	 to	fill	out	 the	questionnaire,	and	details	 regarding	
privacy	 protection	 of	 study	 participants	 before	 asking	
for	their	voluntary	consent.	A	consent	form	and	signature	
of	 caregivers	 wishing	 to	 take	 part	 in	 the	 study	 were	
collected.	 Participants	 were	 told	 that	 they	 are	 free	 to	
withdraw	from	the	study	at	any	point	in	time.	They	were	
also	informed	that	the	collected	data	would	be	used	for	
no	other	purpose	than	this	study,	and	the	anonymity	of	
the	participants	will	be	upheld.	It	took	approximately	10-
15	minutes	 to	 complete	 the	questionnaire.	Participants	
were	given	an	explanation	that	the	collected	data	would	
not	be	used	for	any	other	purpose	than	this	study.

DATA ANALYSIS

The	 collected	 data	 were	 analyzed	 using	 SPSS	
20.0.	 The	 general	 characteristics	 of	 the	 participants	
were	 analyzed	 in	 real	 numbers	 and	 percentages.	 The	
service	 quality,	 organizational	 characteristics	 and	 job	
satisfaction	 of	 participants	 were	 analyzed	 using	 the	
mean	 and	 standard	 deviation.	 The	 correlation	 among	
the	 service	 quality,	 organizational	 characteristics	 and	
job	 satisfaction	 of	 participants	 were	 analyzed	 using	
Pearson’s	correlation	coefficients.

RESULTS AND DISCUSSION

General characteristics of study subjects:	The	general	
characteristics	of	study	subjects	are	as	seen	in	Table	1.	In	
terms	of	gender,	there	were	117	females	(100%).	There	
were	30	people	(25.6%)	aged	50-59	and	62	people	(53%)	



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         905      

aged	40-49.	 In	 terms	of	marital	 status,	 there	were	105	
people	(89.7%)	who	were	married	and	7	people	(6.0%)	
who	were	 single.	 In	 terms	of	 educational	 background,	
there	 were	 59	 people	 whose	 final	 education	was	 high	
school	 (50.4%)	 and	 58	 people	 whose	 final	 education	
was	university	(49.6%).	In	terms	of	religion,	77	people	
identified	 themselves	 as	 Christian	 (65.8%)	which	was	
the	 highest	 share.	 The	 most	 common	 response	 given	
for	work	experience	as	a	caregiver	was	2-3	years,	with	
53	 subjects	 (45.3%)	 giving	 this	 response.	The	 highest	
number	of	people	at	97	people	(82.9%)	took	the	license	
test	 to	 acquire	 a	 license	 for	 their	 profession,	 and	 51	
people	 (43.6%)	 answered	 that	 their	 health	 status	 was	
average,	which	was	the	most	common	response	given.	

Table 1: General Characteristics
(N = 117)

Characteristics Categories n (%)

Gender
Female 117(100)
Male 0(0)

Age(years)
40-49 62(53)
50-59 30(25.6)
Over	60 25(21.4)

Marital	Status

Single 105(89.7)
Married 7(6.0)
Divorce	or	
Bereavement 5(4.3)

Final	Education
High	school	graduate 59(50.4)
College	graduate 58(49.6)

Religion

Christian	 77(65.8)
Catholicism 18(15.4)
Buddhism 6(5.1)
Other 1(0.9)
None 15(12.8)

Caregiver	
Caregivers	
(years)

1-2 37(31.6)
2-3 53(45.3)
3-5 23(19.7)

Over	5 4(3.4)

Types	of	
Certification

No	examination/	By	
education 20(17.1)

As	a	qualification 97(82.9)

Health	Status

Very	healthy 6(5.1)
Healthy 34(29.1)
Usually	 51(43.6)
Bad 26(22.2)

Range of variables for the subjects:	 The	 range	 for	
service	 quality	 was	 2.98	 ±	 0.19	 points,	 while	 it	 was	
3.31	 ±	 0.47	 points	 for	 reliability,	 2.82	 ±	 0.35	 points	
for	 responsiveness	 and	 guarantee,	 2.96	 ±	 0.33	 points	
for	 empathy	 and	 3.06	 ±	 0.36	 points	 for	 typicity.	
Job	 satisfaction	 scored	 3.31	 ±	 0.26	 points,	 while	
organizational	characteristics	scored	2.84	±	0.13	points.	
The	range	of	all	variables	concerning	the	subjects	seen	
in	Table	2.

Table 2: Degree of the Variable of the Subject
(N = 117)

Variables M ± SD Min. Max.

Service	Quality 2.98	±	0.19 2.63 3.44
Reliability 3.31	±	0.47 1.50 4.50

Responsiveness	and	
Guarantee 2.82 ±	0.35 2.33 3.67

Empathy 2.96	±	0.33 2.50 4.00
Typicity 3.06	±	0.36 2.25 3.75

Job	Satisfaction 3.31	±	0.26 2.59 4.03
Organizational	
Characteristics 2.84	±	0.13 2.60 3.27

The correlation between variables concerning study 
subjects:	The	 service	 quality	 of	 caregivers	was	 found	
to	 have	 a	 significant	 positive	 correlation	 with	 job	
satisfaction	(F	=	.432,	p＜.001)	and	with	organizational	
characteristics(F	 =	 .248,	 p =	 .007).	 In	 addition,	 job	
satisfaction	 was	 found	 to	 have	 a	 significant	 positive	
correlation	with	organizational	characteristics	(F	=	.323,	
p =	.003)	[Table	3].

Table 3: Relationships among the Study Variable
(N = 117)

Variables
Service 
Quality

Job 
Satisfaction

Organizational 
Characteristics

r(p) r(p) r(p)
Service	
Quality 1 .432

(<.001)
.248
(.007)

Job	
Satisfaction 1 .323

(.003)
Organizational	
Characteristics 1
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DISCUSSION

This	study	was	conducted	to	identify	the	association	
and	correlation	among	the	service	quality,	organizational	
characteristics	and	job	satisfaction	of	caregivers,	thereby	
providing	basic	data	for	the	development	of	a	program	
that	 can	 improve	 the	 service	 quality	 of	 caregivers	 in	
preparation	of	a	super-aged	society.

First,	 in	 this	 study,	 service	 quality	 had	 a	 high	
correlation	 with	 work	 satisfaction.	 Despite	 sufficient	
fostering	 of	 personnel	 in	 the	 field,	 the	 low	 job	
satisfaction,	burnout	 and	 stress	of	 caregivers	 continue.	
In	the	study	by	[7],	too,	the	service	quality	of	caregivers	
and	 their	 job	 satisfaction	 had	 a	 significant	 correlation,	
which	is	in	line	with	the	findings	of	this	study.	Among	
the	 job	 satisfaction	 factors,	 satisfaction	with	 the	work	
itself	had	the	greatest	impact,	followed	by	job	security.	
This	 indicates	 that	 by	 improving	 the	 satisfaction	 level	
with	the	work	itself	and	job	security,	we	can	expect	the	
service	quality	of	caregivers	at	long	term	care	facilities	
to	improve,	as	well.	

Second,	in	this	study,	organizational	characteristics	
were	 found	 to	 have	 a	 high	 correlation	 with	 service	
quality	 and	 with	 job	 satisfaction.	 In	 this	 study,	
organizational	 characteristics	 consist	 of	 autonomy,	
operational	structure	of	the	organization,	compensation	
structure	and	consideration	of	the	supervisor.	According	
to	the	study	by	[12],	the	difficulties	at	work	for	caregivers	
include	 insufficient	 salary,	 heavy	 work	 load,	 physical	
stress	 due	 to	 work,	 conflict	 and	 stress	 caused	 by	 co-
workers,	 unsatisfactory	 handling	of	 accidents	 at	work,	
stress	caused	by	the	guardians	and	ineffective	re-training.	

A	review	of	preceding	studies	on	the	job	satisfaction	
of	caregivers	shows	that	in	the	study	by	[13],	those	with	a	
better	health	status,	those	who	work	in	caregiving	to	feel	
a	sense	of	emotional	reward,	and	those	who	interact	with	
the	elderly	whose	attitudes	are	positive	had	a	higher	job	
satisfaction.	In	the	study	by	[14],	overall	job	satisfaction	
had	 the	 highest	 correlation	 with	 the	 relationship	 with	
colleagues,	 followed	 by	 supervision,	 work	 tasks,	
facilities,	general	job	satisfaction	and	salary.	Moreover,	
in	 the	 study	 by	 [15],	 job	 satisfaction	 was	 higher	 when	
employment	 form	was	more	 stable,	 salary	was	higher,	
self-esteem	was	higher,	commitment	to	the	organization	
was	higher,	and	burnout	was	 lower.	Therefore,	various	
programs	and	training	must	be	attempted	to	encourage	
caregivers	 to	 autonomously	 work	 and	 feel	 a	 sense	 of	

reward	and	joy,	as	well	as	 to	 improve	the	operation	of	
the	 organization	 and	 the	 compensation	 structure.	 In	
addition,	 increased	communication	with	 the	supervisor	
at	 long	 term	care	 facilities	will	also	help	 in	 improving	
the	work	environment.	

Third,	in	this	study,	the	sub-factors	of	service	quality	
were	reliability,	responsiveness,	guarantee,	empathy	and	
typicity.	Caregivers	undergo	re-training	on	a	continuous	
basis	 to	 further	 develop	 knowledge	 and	 capabilities	
required	on	the	job.	Through	such	specialized	training,	
their	qualifications	and	 interpersonal	 relations	 improve	
while	 work	 stress	 decreases,	 leading	 to	 higher	 job	
satisfaction	and	subsequently	 improved	service	quality	
[12].	According	 to	 the	 study	 by	 [8],	 job	 training	 at	 long	
term	 care	 facilities	 is	 provided	 in	 the	 same	 manner,	
raising	 the	need	 for	 a	 differentiated	 training	 according	
to	 the	 type	 of	 care	 facility	 and	 job	 experience	 of	 the	
caregiver.	To	improve	the	service	quality	of	caregivers,	
job	training	that	reflects	to	support	physical	activity	and	
provides	education	to	improve	the	mental	and	physical	
functioning	of	the	elderly	at	the	long	term	care	facilities	
must	be	provided.	At	the	same	time,	the	content	of	the	
training	 must	 be	 associated	 with	 the	 accumulation	 of	
work	 experience	 so	 that	 expertise	 and	 capabilities	 can	
be	 built,	 job	 satisfaction	 increased,	 and	 better	 quality	
care	 given	 at	 the	 facilities.	 In	 addition,	 according	 to	
the	findings	of	a	qualitative	study	on	the	experience	of	
caregivers	engaging	in	the	care	of	those	with	dementia,	
caregivers	wish	 to	 receive	 various	 programs	 that	 they	
can	apply	to	the	elderly.	

They	also	discussed	their	difficulty	in	dealing	with	
the	 lack	 of	 time	 to	 provide	 quality	 services,	 and	 their	
wish	to	receive	better	understanding	from	the	elderly	as	
well	as	their	guardians,	based	on	education	provided	to	
the	elderly	and	their	guardians	[16].	Therefore,	education	
that	takes	into	account	the	number	of	years	of	experience	
of	the	caregiver	is	needed.

CONCLUSION

Based	 on	 the	 findings	 of	 this	 study	 that	 there	
improved	 service	 quality	 is	 correlated	 with	 job	
satisfaction	 and	 with	 organizational	 characteristics,	
the	 following	 can	 be	 suggested.	 First,	 this	 study	 was	
conducted	 in	 a	 limited	 area	 and	 therefore	 the	 findings	
cannot	be	generalized	 to	apply	 to	all	 caregivers.	For	a	
more	 generalized	 conclusion,	 expanding	 the	 study	 to	
include	various	areas	is	suggested.	Second,	a	qualitative	
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study	 is	 suggested	 for	 a	 more	 in-depth	 understanding	
of	 organizational	 characteristics	 of	 caregivers,	 or	 the	
factors	that	undermine	service	quality	or	job	satisfaction	
of	caregivers.	Lastly,	a	program	to	improve	the	service	
quality	of	caregivers	based	on	the	findings	of	this	study	
is	suggested.
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ABSTRACT

Background/Objectives:	This	study	was	conducted	to	apply	TBL	to	classes	of	university	students	majoring	
in	nursing	studies	to	improve	self-directed	learning	capability,	increase	learning	transfers	and	learning	ability	
and	improve	satisfaction	with	classes	by	having	the	students	engage	in	critical	thinking	and	experience	an	
environment	similar	to	clinical	settings.

Method/Statistical analysis: This	 study	 is	 a	 quasi-experimental	 before	 and	 after	 research	 using	 a	 non-
equivalent	control	group	to	verify	the	effects	of	TBL	on	the	nursing	students’	self-directed	learning	capability,	
learning	transfer	and	satisfaction	with	classes.

Findings: The	study	found	that	while	there	was	a	statistically	significant	difference	in	self-directed	learning	
capability	and	learning	satisfaction	in	TBL	classes	for	nursing	students,	there	was	no	statistically	significant	
difference	in	learning	transfer.	

Improvements/Applications: A	strategy	involving	new	instruction	and	learning	methods	to	improve	self-
directed	learning	and	learning	satisfaction	in	TBL	classes	for	nursing	students	is	needed.

Keywords: Team–based learning, Self-directed learning capability, learning transfer, learning satisfaction, 
student perceptions 

INTRODUCTION

According	to	General	Professional	Education	of	the	
Physician	Report	of	1985	by	the	American	Association	
of	Medical	Colleges,	there	needs	to	be	a	shift	for	medical	
education	 from	 one	 that	 focuses	 on	 the	 delivery	 of	
knowledge	 to	 one	 that	 is	 outcome-based.	 This	 report	
thus	 presents	 the	 standards	 for	 educational	 goals	 by	
setting	the	minimum	level	of	achievements	that	must	be	
met	by	students	after	graduation	[1].	Such	outcome-based	
goals	 required	a	 change	 in	 instruction	methods,	which	

led	to	the	adoption	of	team-based	learning	(TBL),	and	a	
move	away	from	traditional	lectures[2].

The	goal	of	TBL	is	not	knowledge	transmission	but	
knowledge	application	[3].	Therefore,	the	instructor	must	
take	on	the	role	of	developing	the	curricula	and	running	the	
class	to	promote	learning,	which	goes	beyond	the	simply	
delivery	of	knowledge.	Meanwhile,	 learners	need	 to	go	
beyond	simply	memorizing	and	understanding	knowledge	
to	 proactively	 explore,	 collect	 and	 comprehensively	
analyze	information	to	become	an	agent	of	learning	who	
can	 solve	 problems[2].	 In	 addition,	TBL	 sets	 itself	 apart	
from	 traditional	 lectures	and	classes	 in	 that	 it	 addresses	
the	 problem-solving	 process	 that	 may	 occur	 in	 actual	
clinical	settings,	based	on	team	activities	[4].

Most	 preceding	 studies	 on	 TBL	 were	 conducted	
on	 medical	 students,	 their	 academic	 achievements	 or	
capabilities[5,6],	 clinical	 extrapolation	 capabilities	 [7] 
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and	development	of	emotional	 intelligence	 [8].	Nursing	
students,	 too,	 need	 to	 be	 familiar	 with	 the	 clinical	
environment	and	be	equipped	with	clinical	extrapolation	
capabilities	 just	as	medical	students	do.	It	 is	 important	
to	have	 the	capabilities	 to	apply	knowledge	 to	various	
uses,	rather	than	simply	understanding	said	knowledge.	
However,	TBL	in	universities	of	nursing	is	only	carried	
out	for	a	handful	of	subjects.	Facilities	or	the	development	
of	related	curricula	are	also	lacking,	as	is	related	studies.	

As	 such,	 this	 study	 was	 conducted	 to	 verify	 the	
effects	 of	TBL	 programs	 for	 nursing	 students	 on	 their	
self-directed	learning	capabilities,	learning	transfer	and	
satisfaction	with	the	class.

MATERIALS AND METHOD

Design:	This	 study	 is	a	quasi-experimental	before	and	
after	 research	 using	 a	 non-equivalent	 control	 group	
to	 verify	 the	 effects	 of	 TBL	 on	 the	 nursing	 students’	
self-directed	 learning	 capability,	 learning	 transfer	 and	
satisfaction	with	classes.

Participants:	 The	 subjects	 of	 this	 study	 were	 fourth	
year	students	majoring	in	nursing	studies	at	two	4	year	
universities	located	in	city	S.	Convenience	sampling	was	
done	from	a	total	of	82	students	enrolled	in	their	fourth	
year	 and	 who	 were	 taking	 the	 nursing	 management	
course.	Those	who	understood	the	objective	of	the	study	
and	 consented	 to	 take	 part	 in	 the	 study	 but	 who	 had	
no	 prior	 experience	with	TBL	were	 selected.	 In	 terms	
of	 experimental	 intervention,	 to	prevent	 the	 expansion	
of	 intervention,	 the	 university	 in	 which	 the	 subjects	
of	 the	 experiment	group	and	of	 the	 control	group	was	
made	sure	 to	be	different.	An	explanation	of	 the	study	
was	given	to	each	university,	after	which	a	consent	was	
acquired	before	conducting	the	research.

First,	 students	 enrolled	 in	 universities	 that	 were	
similar	to	the	universities	of	those	in	the	experiment	group	
were	selected,	in	particular,	in	terms	of	the	curriculum,	
number	of	 students,	 size	of	 the	university,	 educational	
environment	and	experience	of	the	instructor	of	nursing	
management	 courses.	 Of	 students	 who	 were	 enrolled	
in	 the	nursing	management	course,	42	and	40	students	
respectively,	were	selected	as	the	experiment	group	and	
the	control	group.	A	total	of	82	subjects	were	used	for	
the	final	 analysis.	The	number	of	 sample	 subjects	was	
calculated	as	80	when	G*POWER3.1	was	used,	and	the	
significance	level	of	ɑ=.05,	an	effect	size	of	 .65,	and	a	

power	of	.80	were	set	for	the	independent	sample	t-test.	
Given	the	attrition	rate,	it	was	decided	that	a	total	of	82	
subjects	each	for	the	experiment	group	and	the	control	
group	would	be	selected.

STUDY TOOLS

Self-directed learning capability: Self-directed	
learning	 capability	 refers	 to	 the	 score	measured	 using	
the	tool	developed	by	Bae	&	Lee	[9].	This	tool	consists	
of	 a	 total	 of	 21	 questions	 that	 can	be	 broken	down	 to	
three	categories	of	cognition,	definition	and	behavior.	A	
higher	 score	 indicates	 a	 higher	 degree	 of	 self-directed	
learning	capability.	In	this	study,	Cronbach’s	⍺=.903.

Learning transference: Learning	 transference	 was	
measured	 using	 6	 questions	 on	 a	 7	 point	Likert	 scale.	
These	 questions	 were	 used	 in	 the	 study	 by	 Choi	 et,	
al.[10]	 that	 focused	 on	 the	 third	 level	 out	 of	 the	 four	
level	 evaluation	 model	 of	 Kirkpatrick	 [11],	 which	 was	
the	 behavior	 level.	 A	 higher	 score	 indicates	 a	 higher	
degree	of	learning	transference.	At	the	time	the	tool	was	
developed,	Cronbach	α=	.90,	and	in	this	study,	Cronbach	
α=	.895.

Learning Satisfaction: Learning	Satisfaction	refers	 to	
the	score	measured	using	the	tool	developed	by	Kim	[12]. 
This	tool	consists	of	10	questions	in	total,	measured	on	
a	6	point	Likert	scale.	A	higher	score	indicates	a	higher	
degree	of	satisfaction	with	the	class.	At	the	time	of	the	
tool’s	development,	Cronbach	α=	.58	while	in	this	study,	
Cronbach	α=	.935.

Data collection process and ethical considerations: 
To	uphold	 the	 rights	of	 the	study	subjects,	before	data	
were	 collected	 they	 were	 informed	 of	 the	 objective	
and	methodology	of	the	study,	the	gains	and	losses	that	
may	 occur	 from	 participating	 in	 the	 study,	 guarantee	
of	 privacy,	 voluntary	 participation	 and	 the	 freedom	 to	
withdraw	 from	 the	 study	 without	 concerns	 for	 being	
placed	at	 a	disadvantage.	Signatures	were	 acquired	on	
a	 consent	 form	 from	 students	 who	 gave	 their	 consent	
to	participation	in	the	study.	Those	in	the	control	group	
were	given	at	 the	beginning	of	the	intervention	lecture	
materials	 that	 had	 the	 same	 content	 as	 in	 the	 weekly	
lectures	received	by	the	experiment	group.	The	control	
group	was	also	given	materials	on	TBL,	after	the	post-
test	was	completed.	To	minimize	the	Hawthorne	effect,	
or	any	other	effect	caused	by	the	situation	or	the	person	
conducting	 the	 experiment,	 a	 double	 blind	device	was	
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applied	so	that	neither	the	data	collator	nor	the	subject	
would	know	which	group	they	were	a	part	of.	

TBL program procedures:	TBL	methods	were	applied	
to	the	course	on	the	theory	of	nursing	management,	from	
April	3	to	May	12,	2017,	for	1	hours	per	week	and	for	
a	 total	 of	 6	 hours	 in	 accordance	 with	 the	 established	
learning	 goals.	 After	 the	 TBL	 program	 was	 applied,	
self-directed	learning	capabilities,	leaning	transference,	
self-respect	 and	 learning	 satisfaction	 were	 reviewed.	
Factors	affecting	the	students’	satisfaction	with	the	class	
would	be	identified	in	this	manner.	The	TBL	class	will	
be	consisted	of	a	total	of	3	stages	as	shown	in	table	1.	
The	 first	 stage	 is	 the	 pre-class:	 reading	 preparation	
stage.	 In	 this	 stage,	 notices	 are	 given	 so	 that	 students	

are	 encouraged	 to	 carry	 out	 self-directed	 learning	 in	
accordance	with	the	set	learning	goals.

The	second	stage	 is	 the	 readiness	assurance	 stage,	
where	 the	 problem-solving	 content	 of	 the	 class	 was	
verified	through	an	Individual	Readiness	Assessment	Test	
(IRAT)	and	Team	Readiness	Assessment	Test	 (TRAT).	
The	 third	stage	 is	 the	stage	where	course	concepts	are	
applied.	To	confirm	problem-solving	skills	with	a	focus	
on	cases,	students	were	encouraged	to	apply	the	concepts	
learned	through	a	discussion	and	collaborative	process.	
Students	check	the	problems	on	their	own	and	engage	in	
feedback	within	the	team.	Immediate	feedback	from	the	
instructor	is	offered	to	the	students,	and	in	the	wrap-up	
stage	of	the	class	a	mini-lecture	was	offered	to	do	a	final	
review	of	what	was	learned.	

Table 1: TBL Program

Session Subjects time Phase

1st

 z Concept	 of	 nursing	
organizations

 z Basic	 principles	 of	
organizations

100	minutes

 z Preparation:	Self-directed	learning

 z Concept	 verification:	 IRAT,	 TRAT(Individual	 or	
team-based	problem-solving)

 z Problem-solving	with	a	focus	on	cases

 z Wrap-up	with	a	mini-lecture

2nd

 z Types	 of	 nursing	
organizations

 z Concept	 of	 job	
evaluation

 z Job	description

 z Job	specification

100	minutes

 z Preparation:	Self-directed	learning

 z Concept	 verification:	 IRAT,	 TRAT(Individual	 or	
team-based	problem-solving)

 z Problem-solving	with	a	focus	on	cases

 z Wrap-up	with	a	mini-lecture

3rd  z Job	analysis 100	minutes

 z Preparation:	Self-directed	learning

 z Concept	 verification:	 IRAT,	 TRAT(Individual	 or	
team-based	problem-solving)

 z Problem-solving	with	a	focus	on	cases

 z Wrap-up	with	a	mini-lecture

DATA ANALYSIS

Data	collected	for	the	study	were	analyzed	using	the	
SPSS	(Statistical	Package	for	the	Social	Science)	WIN	
20.0	as	follows,	to	review	the	effects	of	TBL.	The	general	
characteristics	 of	 study	 subjects	 were	 analyzed	 using	
frequency,	percentage,	mean	and	standard	deviation.

	 1.	The	homogeneity	test	for	the	general	characteristics	
of	study	subjects	was	carried	out	using	the	X2-test	

and	 Fisher	 exact	 test.	 The	 homogeneity	 test	 for	
this	study	variables	was	done	using	ANOVA.

	 2.	To	 review	 whether	 self-directed	 learning	
capabilities,	 learning	 transference	 and	 learning	
satisfaction	 had	 a	 normal	 distribution,	 the	
Kolmogorov-Smirnov	 test	 was	 applied,	
confirming	a	normal	distribution.

	 3.	An	 independent	 t-test	was	 carried	 out	 to	 review	
the	 effects	 on	 self-directed	 learning	 capabilities,	
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learning	transference	and	learning	satisfaction	in	
the	control	group	and	the	experiment	group.

	 4.	The	reliability	of	the	tools	used	in	the	study	was	
verified	with	Cronbach’s	Alpha	Coefficient.

RESULTS AND DISCUSSION

Verification of homogeneity for the general 
characteristics of study subjects and dependent 
variables:	 The	 general	 characteristics	 of	 the	 control	
group	and	the	experiment	group	are	as	seen	in	<Table	2>.	
In	terms	of	residence,	in	both	groups	own	home	showed	
the	 highest	 frequency,	with	 33	 people	 (82.5%)	 for	 the	
control	group	and	33	people	(78.6%)	for	the	experiment	
group.	 In	 terms	 of	 the	 type	 of	 high	 school	 graduated,	
both	groups	had	a	high	 frequency	 for	 liberal	 arts	high	
schools,	with	33	people	 (82.5%)	 for	 the	control	group	
and	37	people	(88.1%)	for	the	experiment	group.	Those	
between	the	ages	of	19	and	25	accounted	for	the	largest	
share	 in	 both	 groups,	 with	 32	 people	 (80.0%)	 in	 the	
control	group	and	33	people	(78.6%)	in	the	experiment	
group.	 In	 terms	of	 the	satisfaction	with	university	 life,	
‘average’	was	the	most	frequently	given	response,	with	
26	people	 (65.0%)	 in	 the	control	group	and	26	people	

(61.9%)	 in	 the	 experiment	 group.	 Those	 without	 a	
religion	accounted	for	the	largest	share	in	both	groups,	
with	 19	 people	 (47.5%)	 for	 the	 control	 group	 and	 25	
people	 (59.5%)	 for	 the	 experiment	 group.	 In	 terms	 of	
satisfaction	with	nursing	studies	as	a	major,	22	people	
in	 the	control	group	 (55.0%)	gave	 ‘satisfactory’	as	 the	
most	frequent	response,	while	23	people	(54.8%)	in	the	
experiment	 group	 gave	 ‘average’	 as	 the	most	 frequent	
response.	Asked	how	helpful	 they	 thought	 a	 unilateral	
lecture	by	the	professor	is,	in	both	the	experiment	group	
and	the	control	group,	26	people	each	(65.0%)	answered	
that	 they	 don’t	 know	 and	 20	 people	 each	 (47.6%)	
answered	that	they	hadn’t	thought	too	much	of	it.	When	
asked	whether	they	like	the	discussions	with	classmates	
and	 presentations,	 19	 people	 (47.5%)	 and	 27	 people	
(64.3%)	in	the	control	group	and	the	experiment	group,	
respectively,	 answered	 that	 they	 did	 not	 like	 it	 very	
much.	 There	 was	 a	 high	 frequency	 in	 both	 groups	 of	
those	who	answered	that	studying	with	an	autonomously	
set	 learning	 assignment	 would	 be	 somewhat	 helpful,	
with	 26	 people	 (65.0%)	 in	 the	 control	 group	 and	 26	
people	(61.9%)	in	the	experiment	group.	There	was	no	
significant	difference	between	the	two	groups	in	terms	of	
general	characteristics.

Table 1: General Characteristics and Homogeneity between Experimental and Control Group

Characteristics Categories
Cont. (n = 40) Exp. (n = 42)

x2 p
n	(%) n	(%)

Residence	type

One’s	Own	House 33(82.5) 33(78.6)

.895 .347
Lease 2(5.0) 1(2.4)

Boarding	House 5(12.5) 5(11.9)
Other 0 3(7.1)

Graduated	High	School	
Type

Academic	High	School 33(82.5) 37(88.1)

.035 .851
Vocational	High	School	Education 1(2.5) 0

Specialized	High	Schools 4(10.0) 1(2.4)
Characterization	High	School 0 2(4.8)

Other 2(5.0) 2(4.8)

Age(years)
19-25 32(80.0) 33(78.6)

.257 .61425-30 7(17.5) 6(14.3)
30-40 1(2.5) 3(7.1)

Religion

Christian 13(32.5) 11(26.2)

1.081 .302
Catholicism 7(17.5) 4(9.5)
Buddhism 0 2(4.8)
Other 1(2.5) 0
None 19(47.5) 25(59.5)
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Conted…

Nursing	major	satisfaction
Satisfaction 22(55.0) 17(40.5)

1.210 .275Usually 16(40.0) 23(54.8)
Dissatisfaction 2(5.0) 2(4.8)

Do	you	think	that	the	
professor’s	one-way	lecture	
helps	you	remember	the	

lesson	contents?

Yes 10(25.0) 13(31.0)

.142 .708It	is	much	more	helpful 26(65.0) 20(47.6)

I	do	not	know 4(10.0) 9(21.4)

Do	you	think	that	
the	professor’s	one-
way	lecture	helps	you	
remember	the	lesson	

contents?

I’m	afraid. 3(7.5) 2(4.8)

1.523 .221
I	do	not	like	it	a	lot 19(47.5) 27(64.3)

I	like	to	talk	and	announce 14(35.0) 12(28.6)

I	like	it	very	much 4(10.0) 1(2.4)

What	do	you	think	about	
learning	to	set	up	learning	
tasks	autonomously?

I	do	not	think	it	is	a	good	way	at	all 0 0

.003 .957
I	do	not	know 10(25.0) 11(26.2)

Some	will	be	helpful 26(65.0) 26(61.9)
It	seems	to	be	very	desirable	and	

helpful 4(10.0) 5(11.9)

Cont.	=	Control	group.;	Exp.	=	Experimental	group

Homogeneity test for the dependent variables of the control group and the experiment group: A	verification	of	
homogeneity	 in	 the	 dependent	 variables	 of	 the	 control	 group	 and	 the	 experiment	 group	 showed	 that	 there	was	
homogeneity	<Table	3>.	The	control	group	and	the	experiment	group	did	not	show	statistically	significant	difference	
in	self-directed	learning	(t=-.633,	p=.531),	learning	transference	(t=.136,	p=.893)	or	satisfaction	with	the	class	(t=-
1.443,	p=.150)	before	the	TBL-based	program	was	conducted.	Therefore,	there	was	no	significant	difference	in	the	
self-directed	learning,	learning	transference	or	satisfaction	with	the	class	between	the	two	groups	before	TBL-based	
program	was	conducted,	and	as	such,	the	homogeneity	of	the	control	group	and	the	experiment	group	was	confirmed.	

Table 2: Homogeneity Test of Self-directed learning, Learning transference and Learning Satisfaction 
between Experimental and Control Group

Variables
Cont. (n = 40) Exp. (n =42)

t p
M ± SD M ± SD

Self-directed	learning 78.73	±	9.04 77.33	±	10.84 -.633 .531
Learning	transference 34.63	±	4.06 34.76	±	5.05 .136 .893
Learning	Satisfaction 47.68	±	6.55 45.83	±	4.83 -1.443 .150

Cont.=Control	group.;	Exp.=Experimental	group

The effect of TBL programs on self-directed learning, 
learning transference or Learning Satisfaction: 
Table	3	 shows	 the	 results	 of	 analyzing	 the	 effects	 that	
TBL	programs	have	on	self-directed	 learning,	 learning	
transference	or	satisfaction	with	the	class.	Self-directed	
learning	 of	 the	 control	 group	 scored	 77.28	 ±	 8.64	
points,	 while	 the	 experiment	 group	 that	 underwent	
TBL	 programs	 scored	 80.98±7.09,	 with	 a	 statistically	

significant	 difference	 (t=2.71,	 p=	 .008).	 Learning	
transference	 of	 the	 control	 group	 scored	 34.98	 ±	 4.14	
points,	 while	 that	 of	 the	 experiment	 group	 scored	
39.64±15.79	 points,	 with	 no	 statistically	 significant	
difference	(t=1.65,	p=	.109).	Satisfaction	with	the	class	
for	the	control	group	scored	47.18±5.33	points,	while	for	
the	 experiment	 group	 it	was	 54.26±15.53	 points,	with	
statistically	significant	difference	(t=3.23,	p=	.002).
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Table 3: Homogeneity Test of Self

Variables Groups
Pre Post Difference

t p
M ± SD M ± SD M ± SD

Self-directed	
learning

Cont.	(n	=	40) 78.73	±	9.04 77.28	±	8.64 10.27	±	1.62
2.71 .008

Exp.	(n	=	42) 77.33	±	10.84 80.98	±	7.09 17.03	±	2.63
Learning	

transference
Cont.	(n	=	40) 34.63	±	4.06 34.98	±	4.14 0.35	±	5.65

1.65 .109
Exp.	(n	=	42) 34.76	±	5.05 39.64	±	15.79 4.88	±	16.80

Learning	
Satisfaction

Cont.	(n	=	40) 47.68	±	6.55 47.18	±	5.33 -.50	±	9.39
3.23 .002

Exp.	(n	=	42) 45.83	±	4.83 54.26	±	15.53 8.43	±	14.87

Cont.	=	Control	group.;	Exp.	=	Experimental	group

problem-solving	 ability	 test	 (P-SAT)	 before	 and	 after	
a	TBL	program	that	the	students’	clinical	extrapolation	
skills	had	improved.	Borges	et	al.	[8]	confirmed	through	a	
Workgroup	Emotional	Intelligence	Profile-Short	Version	
(WEIP-S)	that	TBL	programs	also	have	a	positive	effect	
on	the	development	of	emotional	intelligence	in	students.	

Vasan	et	al.[5]	compared	the	scores	for	the	National	
Board	of	Medical	Examiners	before	 and	 after	medical	
students	 undertook	 TBL	 programs	 and	 found	 that	
compared	 to	 the	 traditional	 instruction	 methods,	 TBL	
had	a	greater	effect	on	improving	academic	achievement	
in	 students.	Moreover,	Parmelee	&	Hudes[6]	noted	 that	
TBL	 improves	 medical	 professionalism	 and	 feedback	
capabilities,	 and	 offers	 training	 to	 foster	 students	 into	
life-long	learners.

TBL	 is	 an	 education	 method	 that	 allows	 for	
interaction	 between	 the	 instructor	 and	 the	 student	 to	
realize	 a	 more	 student-oriented,	 integrated	 education	
[16].	This	researcher	hopes	that	through	active	studies	on	
the	various	media	and	experiences	that	can	be	applied	to	
nursing	education,	the	quality	of	nursing	education	can	
be	improved.	This	study	sought	to	verify	the	effect	that	
TBL	has	on	self-directed	learning	capabilities,	learning	
transference,	self-respect	and	satisfaction	with	the	class	
using	 university	 students	 of	 nursing	 as	 study	 subjects.	
While	 there	 was	 statistically	 significant	 difference	 in	
self-directed	 learning	capabilities	 and	 satisfaction	with	
the	class,	there	was	no	statistically	significant	difference	
in	learning	transference.

CONCLUSION

Based	 on	 the	 findings	 of	 this	 study,	 follow-up	
research	is	suggested	as	follows.	First,	while	this	study	

DISCUSSION

TBL	 is	 recognized	 as	 an	 instruction	 method	 that	
shifts	medical	education	 that	was	originally	 instructor-
oriented,	 into	one	 that	 is	more	 student-oriented	with	 a	
focus	on	 settings	 similar	 to	 actual	 clinical	 settings.	As	
such,	this	study	was	conducted	as	a	quasi-experimental	
before	and	after	research	using	a	non-equivalent	control	
group	to	verify	effects	that	TBL	has	on	the	self-directed	
learning	capabilities	of	nursing	students,	 their	 learning	
transference,	self-respect	and	satisfaction	with	the	class.

The	analysis	shows	that	while	there	was	statistically	
significant	 difference	 in	 self-directed	 learning	 and	
learning	satisfaction	in	TBL	classes	for	nursing	students,	
there	 was	 no	 statistically	 significant	 difference	 in	
learning	 transference.	 Learning	 transference	 refers	 to	
the	 application	 of	 acquired	 knowledge,	 technique	 and	
attitude	through	learning	to	the	scene	of	practice	[13],	and	
refers	to	changes	through	education	not	only	to	cognitive	
elements	 but	 also	 execution.	 However,	 in	 this	 study,	
the	 degree	 of	 changes	 to	 learning	 transference	 after	
TBL	was	 surveyed	 and	 analyzed	 using	 a	 self-reported	
questionnaire.	As	such,	for	a	more	accurate	verification	
of	the	findings,	measurement	of	the	changes	in	execution	
is	recommended.	In	addition,	for	effective	TBL	classes,	
an	 appropriate	 educational	 environment	 including	 a	
computer	based	test	system	and	round	table,	are	needed	
[14].	Thea	application	of	tools	that	can	promote	interaction,	
such	as	the	use	of	an	audience	response	system,	would	
also	be	effective	[15].	Therefore,	an	environment	that	can	
maximize	the	efficiency	of	TBL	classes	would	have	to	
be	established.	

According	 to	 preceding	 studies,	 TBL	 has	 many	
advantages.	 Okubo	 et	 al.	 [7]	 confirmed	 through	 a	
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sought	to	verify	the	effect	that	TBL	has	on	self-directed	
learning	capabilities,	learning	transference,	self-respect	
and	satisfaction	with	the	class	using	university	students	
of	nursing	as	 study	 subjects,	 a	 follow-up	study	 should	
be	 conducted	 to	 identify	 the	 various	 effects	 that	 TBL	
may	 have.	 Second,	 as	 this	 study	 used	 only	 nursing	
students	from	one	university	of	nursing,	research	should	
be	 continued	 using	 a	wide	 range	 of	 subjects	 to	 verify	
the	 effects	 of	TBL.	Third,	 it	 is	 suggested	 that	 various	
curricula	using	TBL	be	developed,	based	on	the	findings	
of	this	study.
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ABSTRACT

Objective:	This	study	aims	to	assess	the	relationship	between	oral	health	awareness	and	successful	aging	in	
middle-aged	women.

Method:	The	subjects	of	this	study	were	198	middle-aged	women	aged	40-60	years.	The	dependent	variable	
was	 recognition	 of	 successful	 aging.	 The	 independent	 variable	 was	 oral	 health	 awareness.	 To	 confirm	
the	effect	of	oral	health	awareness	on	 the	recognition	of	successful	aging,	oral	health	awareness	and	the	
recognition	of	successful	aging	were	dichotomized	using	the	median	value	and	a	logistic	regression	analysis	
was	carried	out.

Findings:	After	adjusting	for	confounding	variables,	 the	 recognition	of	successful	aging	was	3.74	 times	
higher	in	subjects	with	good	oral	health	awareness	than	in	subjects	with	poor	oral	health	awareness	(OR=3.74,	
CI:	1.99–7.03)

Improvements:	This	study	will	provide	evidence	to	support	the	idea	that	improving	oral	health	awareness	
is	important	for	successful	aging.

Keyword: aging, middle-age, oral health awareness, successful aging, women

INTRODUCTION

The	United	States	Census	Bureau	reports	that	the	size	
of	aging	population	(over	65	years)	will	double	by	2050. 
1	“Successful	aging”	is	a	worldwide	topic	of	interest.	2-4 
Although	the	prognostic	factors	of	successful	aging	may	
differ	 due	 to	 cultural	 heterogeneity,	 5	 subjective	 health	
awareness,	health	condition,	and	age	are	reported	to	be	
associated	with	successful	aging	in	general.	6-8

Increasing	age	results	in	greater	exposure	to	chronic	
diseases	and	more	frequent	experiences	of	deteriorating	
oral	health,	due	to	periodontitis	and	tooth	extraction.	Oral	
health	 in	 the	 elderly	 population	 is	 functionally	 crucial	

for	proper	nutritional	(food)	intake.	Previous	studies	that	
assessed	 the	 association	between	 successful	 aging	 and	
oral	health	have	demonstrated	 that	elderly	people	with	
more	natural	teeth	have	better	recognition	of	successful	
aging.	9,10The	symposium	led	by	the	Oral	Research	group	
in	the	year	2000,	on	the	topic	of	“successful	aging	with	
oral	health	maintenance,”	demonstrated	that	oral	health	
maintenance	is	a	crucial	factor	in	successful	aging.	9,	11,12

The	 middle-aged	 population	 will	 begin	 to	 exhibit	
greater	 interest	 in	 health	 and	 elderly	 life	 in	 the	 near	
future.	 More	 specifically,	 middle-aged	 women	 undergo	
menopause	 and	 begin	 to	 exhibit	 increased	 levels	 of	
anxiety	and	depression	.13	Although	previous	studies	have	
found	 an	 association	 between	middle-aged	women	 and	
preparation	 for	 old	 age	 in	 general,14,15	 few	 studies	 have	
investigated	the	relationship	between	oral	health	in	middle-
aged	women	and	recognition	of	successful	aging.	Since	
oral	health	and	aging	are	closely	 related,	 the	awareness	
of	middle-aged	women	 of	 the	 association	 between	 oral	
health	and	successful	aging	should	be	evaluated.

DOI Number: 10.5958/0976-5506.2018.01575.9 
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The	 present	 study	 aims	 to	 assess	 the	 relationship	
between	oral	health	awareness	and	successful	aging	 in	
middle-aged	women.

MATERIALS AND METHOD

Subjects and data collection:	 In	 this	 study,	 a	 survey	
questionnaire	was	completed	by	250	middle-aged	(40–
60	years	old)	women	residing	in	different	regions	of	the	
city	 of	 Seoul,	 between	 June	 30,	 2014	 and	 September	
30,	2014.	After	excluding	inappropriate	and	incomplete	
surveys,	the	responses	of	198	subjects	were	included	in	
the	analysis.

Study materials:	 The	 dependent	 variable	 was	
recognition	of	 successful	aging.	A	modified	version	of	
the	 measurement	 tool	 used	 to	 assess	 the	 recognition	
of	 successful	 aging—previously	 developed	 by	 In	 and	
Kim	16—was	used	in	this	study.	The	survey	included	23	
questions	 rated	 using	 a	 5-point	 Likert	 scale,	 designed	
to	 assess	 individual	 growth	 (11	 questions),	 health	 and	
economy	 (7	 questions),	 and	 the	 pursuit	 of	meaning	 in	
life	(5	questions).

The	independent	variable	was	oral	health	awareness,	
assessed	using	a	modified	version	of	 the	measurement	
tool	developed	by	Kim.	17	With	a	 total	of	17	questions	
rated	 using	 a	 5-point	 Likert	 scale,	 information	 was	
collected	 on	 the	 participants’	 general	 characteristics,	
including	age	(40–60	years),	 level	of	education	(≤high	
school	or	≥college),	average	monthly	household	income	
(≤300,	301–400,	or	≥401,	in	ten	thousand	won),	children	
in	 the	 house	 (yes	 or	 no),	 financial	 status	 satisfaction	
(poor	 or	 good),	 subjective	 health	 condition	 (poor	 or	
good),	and	menstruation	(yes	or	no).

Methods of Analysis:	 A	 frequency	 analysis	 was	
carried	 out	 to	 assess	 the	 distribution	 of	 general	
characteristics.	 In	 addition,	 the	 skewness	 and	 kurtosis	
of	 the	 key	 variables—including	 oral	 health	 awareness	
and	 recognition	 of	 successful	 aging—were	 validated.
As	Kolmogorov-Smirnov	and	Shapiro-Wilk	test	results	
showed	 a	 lack	 of	 normality,	 nonparametric	 analyses	
were	 carried	 out.	 Differences	 in	 the	 recognition	 of	
successful	 aging	based	on	general	 characteristics	were	
assessed	using	the	Mann-Whitney	test	or	Kruskal-Wallis	
test,	with	a	post-hoc	multiple	comparison	conducted	if	
necessary.	To	confirm	the	effect	of	oral	health	awareness	
on	 the	 recognition	 of	 successful	 aging,	 oral	 health	
awareness	and	the	recognition	of	successful	aging	were	

dichotomized	 using	 the	 median	 value	 and	 a	 logistic	
regression	analysis	was	carried	out.	Statistical	analyses	
of	 the	collected	data	were	performed	using	SPSS	22.0	
version	(IBM	Co.,	Armonk,	NY,	USA),	with	statistical	
significance	at	P<0.05.

RESULTS

General characteristics of the study subjects and the 
distribution of key variables:	Looking	at	 the	general	
characteristics	of	 the	 subjects,	 all	 of	 the	 subjects	were	
40–60	 years	 old,	 with	 40.4%	 in	 the	 45–50	 group	 and	
31.3%	 in	 the	 51–55	 group.	 66.7%	of	 the	 subjects	 had	
≤high	 school	 level	 of	 education.	 In	 terms	 of	 average	
monthly	income,	33.8%	of	the	subjects	had	≤300	while	
37.4%	 had	 ≥401	 ten	 thousand	 won.	 The	 remaining	
28.8%	had	an	average	monthly	income	of	301–400	ten	
thousand	won.	97%	of	the	subjects	had	children	in	the	
household	 and	 79.3%	 described	 their	 financial	 status	
satisfaction	as	“good.”	85.4%	were	satisfied	with	 their	
subjective	health	 condition	 and	28.8%	hadexperienced	
menopause(Table	1).

The	 final	 scores	 for	 the	 17	 questions	 about	 oral	
health	 awareness	were	 distributed	between	36	 and	85,	
with	71.5	being	 the	median	value.	The	final	scores	for	
the	23	questions	on	recognizing	successful	aging	were	
distributed	 between	 60	 and	 115,	 with	 97	 being	 the	
median	value	(Table	2).

Differences in the recognition of successful aging: 
Looking	at	differences	 in	 the	recognition	of	successful	
aging	based	on	general	 characteristics,	 there	 is	 clearly	
a	significant	difference	in	the	recognition	of	successful	
aging	 associated	 with	 average	 monthly	 household	
income	 (p<0.05).	 A	 post-hoc	 analysis	 showed	 no	
difference	between	the	≤300	group	and	the	≥401	group,	
a	 difference	 between	 the	 301–400	 and	 ≤300	 groups,	
and	a	significant	difference	between	the	≥401	and	≤300	
groups	(p<0.05).	When	differences	in	the	recognition	of	
successful	aging	were	assessed	in	relation	to	oral	health	
awareness,	 the	 score	 for	 recognizing	 successful	 aging	
was	 significantly	 higher	 in	 subjects	 who	 had	 higher	
scores	for	oral	health	awareness(p<0.001)(Table	3).

The relationship between oral health awareness and 
the recognition of successful aging:	 After	 adjusting	
for	confounding	variables,	the	recognition	of	successful	
aging	was	3.74	times	higher	in	subjects	with	good	oral	
health	awareness	than	in	subjects	with	poor	oral	health	
awareness(OR=3.74,	CI:	1.99–7.03)(Table	4).
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Table 1: General characteristics of the study subjects (N = 198)

Variable Category N %

Age

40–45 27 13.6
46–50 80 40.4
51–55 62 31.3
56–60 29 14.6

Level	of	education ≤High	school 132 66.7
≥College 66 33.3

Average	monthly	income	(ten	thousand	won)
≤300 67 33.8

301–400 57 28.8
≥401 74 37.4

Children	in	household Yes 192 97.0
No 6 3.0

Financial	status	satisfaction	 Poor 41 20.7
Good 157 79.3

Subjective	health	condition Poor 29 14.6
Good 169 85.4

Menstruation	 Yes 57 28.8
No 141 71.2

Table 2: Distribution of key variables

Variable Min. Max. Mean ± SD Median Skewness  Kurtosis
Oral	health	awareness 36.0 85.0 70.59	±	8.57 71.5 -0.728 0.775
Successful	aging 60.0 115.0 96.60	±	12.11 97 -0.483 -0.622

Table 3: Differences in the recognition of successful aging based on the oral health awareness

Variable Category Mean ± SD P*

Age

40–45 95.44	±	11.63

0.52546–50 97.10	±	12.38
51–55 97.90	±	10.88
56–60 93.48	±	14.15

Level	of	education ≤High	school 96.06	±	12.10 0.352≥College 97.67	±	12.16

Average	monthly	income	(in	ten	
thousand	won)

≤300 93.45	±	12.56a

0.027301–400 99.32	±	11.58b
≥401 97.35	±	11.62a

Children	in	household Yes 96.46	±	12.02 0.224No 100.83	±	15.57

Financial	status	satisfaction	 Poor 96.98	±	13.32 0.618GOOD 96.50	±	11.82

Subjective	health	condition Poor 93.52	±	14.09 0.229GOOD 97.12	±	11.70

Menopause Yes 94.91	±	12.85 0.286No 97.28	±	11.78

Oral	health	awareness Poor 92.41	±	11.91 <0.001Good 100.78	±	10.85
*Using	the	Mana-Whitney	test	or	Kruskal-Wallis	test
+Different	letters,	a	and	b,	have	a	significantly	different	meaning	in	relation	to	the	post-hoc	multiple	comparison	

procedure
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Table 4: The effects of oral health awareness on the recognition of successful aging

Variable Category OR Lower CI Upper CI

Age

40–45 ≤High	school
46–50 ≥College 0.49 3.44
51–55 ≤300 0.78 6.89
56–60 301–400 0.49 5.57

Level	of	education ≤High	school ≥401
≥College Yes 0.34 1.35

Average	monthly	income	(in	ten	
thousand	won)

≤300 No
301–400 Poor 0.83 4.16
≥401 GOOD 0.85 3.77

Children	in	household Yes Poor
No GOOD 0.37 15.59

Financial	status	satisfaction Poor Yes
GOOD No 0.30 1.51

Subjective	health	condition Poor Poor
GOOD Good 0.60 3.65

Menopause Yes
No 0.49 0.22 1.09

Oral	health	awareness Poor
Good 3.74 1.99 7.03

DISCUSSION

In	 this	 study,	 we	 have	 successfully	 confirmed	 the	
relationship	 between	 oral	 health	 awareness	 and	 the	
recognition	of	successful	aging	in	middle-aged	women.	
These	 results	can	be	used	 to	help	middle-aged	women	
prepare	for	successful	aging.

The	 findings	 of	 this	 study	 reveala	 positive	
relationship	 between	 oral	 health	 awareness	 and	 the	
recognition	of	successful	aging	in	middle-aged	women.	
As	 no	 previous	 study	 has	 validated	 this	 relationship,	
a	 direct	 comparison	 could	 not	 be	made.	However,	 for	
the	 elderly	 population,	 previous	 studies	 have	 reported	
that	 good	 oral	 health—either	 via	 natural	 teeth	 or	
restorations—is	highly	associated	with	successful	aging. 
9,	11,12	The	findings	of	this	study	confirm	the	relationship	
between	 oral	 health	 awareness	 and	 the	 recognition	 of	
successful	 aging,supporting	 previous	 studieson	 elderly	
subjects.	Previous	studies	by	Rowe	and	Kahn18 and	Tate	
RB	et	al19	have	suggested	that	subjective	health	condition	
and	 satisfactory	 financial	 status	 affect	 the	 recognition	
of	 successful	 aging	 in	 elderly.	Although	 we	 observed	
a	 similar	 trend,	 our	 findings	 did	 not	 show	 statistical	
significance.	Since	only	28%	of	the	study	subjects	had	
undergone	 menopause,	 our	 outcomes	 may	 not	 have	
resembled	 those	 of	 previous	 studies	 assessing	 elderly	
female	 subjects.	 Kweon	 and	 Jeon	 20	 have	 previously	

reported	differences	in	health	conditions	and	successful	
aging	 between	 middle-aged	 and	 elderly	 women,	
supporting	the	findings	of	our	study.	As	very	few	studies	
have	assessed	 the	relationship	between	oral	health	and	
successful	 aging	 in	 middle-aged	 women,	 this	 study	
provides	 fundamental	 data	 regarding	 this	 relationship.	
In	the	future,	active	studies	should	be	carried	out	on	the	
middle-aged	population	preparing	for	successful	aging.

Despite	our	interesting	findings,	this	study	has	a	few	
limitations.	First,	the	convenience	sampling	of	selected	
middle-aged	women	used	in	this	study	cannot	represent	
the	 entire	 population	 of	middle-aged	women.	 Second,	
out	of	multiple	aspects	of	successful	aging,	only	a	few	
aspects	 have	 been	 measured.	 Future	 studies	 should	
develop	a	measurement	tool	for	successful	aging	that	is	
specifically	 tailored	 for	 the	 Korean	 population.	 Third,	
multiple	variables	among	the	factors	of	successful	aging	
were	 not	 corrected.	 Nevertheless,	 we	 have	 confirmed	
the	relationship	between	oral	health	awareness	and	the	
recognition	of	successful	aging	in	middle-aged	women,	
who	 will	 soon	 reach	 the	 elderly	 period	 of	 their	 lives.	
With	insufficient	individual-level	interest	or	municipal/
national-level	guidelines	or	policies	to	support	successful	
aging	 among	 middle-aged	 women,	 the	 findings	 of	
this	 study	 will	 provide	 evidence	 to	 support	 the	 idea	
that	 improving	 oral	 health	 awareness	 is	 important	 for	
successful	aging.
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CONCLUSION

In	this	study,	we	confirmed	the	positive	relationship	
between	 oral	 health	 awareness	 and	 the	 recognition	 of	
successful	aging	in	middle-aged	women,	with	following	
details:

	 1.	A	 higher	 level	 of	 average	 monthly	 income	
and	 better	 oral	 health	 awareness	 resulted	 in	
significantly	higher	levels	of	success	in	aging.

	 2.	After	adjusting	for	confounding	variables,	better	
oral	 health	 awareness	 was	 significantly	 and	
positively	 associated	 with	 better	 recognition	 of	
successful	aging.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	was	to	investigate	changes	in	muscle	activity	and	tactile	
perception	ability	through	muscle	facilitation

Method/Statistical analysis:	The	subjects	of	this	study	was	consisted	of	51	adults	(26	males,	25	females)	
and	 randomly	 assigned	 to	 26	 experimental	 and	 25	 control	 groups.	 In	 both	 groups,	 a	moving	 two-point	
discrimination	test	was	performed	on	middle	trapezius,upper	trapezius,	sternocleidomastoid,	and	posterior	
deltoid.	 In	 the	experimental	group,	muscle	 facilitation	was	performed	for	activation	of	 the	back	muscle.	
In	 addition,	 EMG	 was	 used	 for	 the	 two	 groups	 to	 compare	 before	 and	 after	 muscle	 activation	 to	 the	
middle	 trapezius,	 upper	 trapezius,	 and	posterior	 deltoid.	 after	 those	muscles	were	 re-tested	 to	 two-point	
discrimination.

Findings:	In	this	study,	it	was	found	that	the	muscle	facilitation	promoted	the	increase	of	muscle	activity	and	
the	sensitivity	of	two-point	discrimination	due	to	simultaneous	activation	of	the	motorcortex	and	sensory	
cortex	(p	<.001*).	It	was	also	found	that	activation	through	muscle	stimulation	affects	the	same	spinal	level	
as	well	due	to	the	change	in	the	tactile	perception	ability	of	the	sternocleidomastoid	along	the	same	nerve	
branch	of	the	middle	trapezius.(p	<.0.041*).

Improvements/Applications:	 This	 can	 interpret	 that	 muscle	 facilitation	 leads	 to	 changes	 in	 muscle	
activation	and	changes	in	tactile	perception	ability.	Therefore,	the	results	of	this	are	expected	to	be	the	basis	
for	future	improvement	of	motor	function	and	sensory	function	in	patients	with	brain	injuries	or	those	with	
low	function.

Keywords: Muscle facilitation, Motor activity, Tactile perception, Two-point discrimination,Proprioceptive 
neuromuscular facilitation, Neuroplasticity

INTRODUCTION

The	nerve	was	divided	into	sensory	nerves	and	motor	
nerves.	 Sensory	 nerves	 transmit	 the	 senses	 received	
in	each	receptor	 to	 the	central	nervous	system	through	
the	 nerves,	 and	 the	 motor	 nerves	 transmit	 the	 signals	
generated	in	the	central	nervous	system	to	the	muscles	
to	show	the	response[[Ayatollahi,	2017	#25]1,2].Sensory	and	motor	
are	 essential	 signals	 and	 abilities	 in	humans.	The	 type	
of	 senses	 is	 divided	 into	 special	 senses	 and	 general	
senses.	Special	senses	are	senses	like	vision,	smell,	and	
hearing,	and	general	senses	are	divided	into	temperature	
sensory	perception,	proprioceptive	sensation,	and	tactile	
sensation.	Among,	 the	 tactile	 sensation	 is	 given	 to	 the	
spinal	cord	 through	 the	nerve	 roots	and,	depending	on	
the	type,	it	is	transmitted	to	the	spinal	cord	or	brain.	In	

addition,	the	motor	systems	are	commanded	by	the	brain	
to	activate	the	muscles	by	signaling	each	muscle	through	
the	nerve	roots[3].

The	 method	 of	 tactile	 inspection	 includes	 static	
touch	 sensing,	 brush	 movement	 direction	 distinction,	
and	benefit	 identification[3].	Among	 them,	 the	 two-point	
discrimination	 method	 refers	 to	 the	 distance	 between	
two	points,	which	is	felt	as	points	on	different	parts	when	
stimulating	the	epidermis	by	stimulating	the	epidermis[4]. 
This	 test	 has	 been	 proven	 to	 be	 effective	 in	 several	
studies,	and	it	has	been	shown	that	the	reliability	of	the	
test	is	high[5].	Sensations	are	also	generally	influenced	by	
other	factors.	These	factors	are	include	age,	weight,	skin	
temperature,	fatigue,	and	sex	[6-10].	Methods	for	activating	
the	 neuromuscular	 are	 based	 on	 neuro	 developmental	
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therapy	 (NDT)	 and	 proprioceptive	 neuromuscular	
techniques(PNF)	using	spiral	and	oblique	motion	patterns	
using	 traditional	 functional	 and	 promotional	 strategies,	
and	 Brunnstrom	 methods	 using	 synergistic	 movement.	
These	 techniques	 selectively	 apply	 force	 to	 induce	 the	
voluntary	contraction	of	the	subject	in	the	correct	direction	
to	relax	the	shortened	muscles,	 to	activate	the	restricted	
joints,	and	to	activate	the	muscles	to	cause	reinforcement	
or	inhibition[11].It	is	also	effective	to	stimulate	the	intrinsic	
receptors	 in	 muscles	 and	 tendons	 to	 improve	 function,	
increase	muscle	 activity,	 balance	 and	 flexibility,	 and	 to	
maximize	 the	 response	 of	 exercise	 units	 by	 increasing	
muscle	 strength,	 flexibility	 and	 responsiveness	 to	
muscle	nerve	stimulation	[12].	When	a	sensory	stimulus	is	
given,	 the	 signal	 is	 transmitted	 to	 the	brain	 through	 the	
corresponding	 path	 through	 the	 spinal	 cord.	 Pain	 and	
temperature	sensation	reach	the	postcentral	gyrus	through	
the	spinal	cord	and	through	the	lateral	spinothalamic	tract	
[13,14].	 The	 contact	 identification	 ability,	 proprioceptive	
sensation,	and	sense	of	vibration	come	to	the	postcentral	
gyrus	 through	 the	 spinal	 cord	 and	 through	 the	 medial	
lemniscus	pathway.	These	sensations	lead	to	activation	of	
the	sensory	cortex	[15,16].

Jang	et	al.	analyzed	the	activity	of	the	sensory	cortex	
and	motor	 cortex	when	 stimulation	 through	 the	 lateral	
spinothalamic	tract	and	stimulation	through	the	medial	
lemniscus	pathway	were	given.	Simultaneous	activation	
of	the	motor	cortex	and	the	sensory	cortex	was	observed	
when	 the	 stimulus	 was	 given	 through	 the	 lateral	
spinothalamic	 tract,	 but	 when	 the	 stimulus	 was	 given	
through	the	medial	lemniscus	pathway,	the	simultaneous	
activity	 of	 the	 motor	 cortex	 and	 sensory	 cortex	 was	
high.	 This	 implies	 that	 activation	 of	 the	motor	 cortex	
occurs	when	stimulation	of	the	tactile	or	proprioceptive	
sensation	 is	 given,	 which	 explains	 the	 mechanism	 of	
tactile	and	motor	interaction[17].	In	addition,	Janda	used	
the	 term	 sensory	 kinematics	 as	 the	 sensory	 system	
responsible	for	the	human	body	and	the	kinetic	system	
responsible	 for	 the	movement	 interact	with	 each	other	
in	controlling	 the	movement[18].	 It	suggest	 that	sensory	
and	motor	have	a	close	relationship	with	each	other	and	
can	 also	 affect	 each	 other.	 Thus,	 although	 there	 have	
been	many	 researches	 on	 how	 the	 sensory	 stimulation	
affects	 the	 kinetic	 system,	 the	 research	 on	 how	 the	
stimulation	 through	 the	 exercise	 affects	 the	 senses	has	
not	 been	 studied	 yet.	 Ko	 et	 al.	 showed	 improvement	
in	 motor	 function	 and	 sensory	 function	 in	 stroke	
patients,	but	motor	function	was	improved,	but	sensory	

function(Two-point	discrimination)	was	not	changed[19]. 
Han	et	al.	investigated	the	correlation	of	Cutaneous	nerve	
following	muscle	fatigue.	In	this	case,	the	sensitivity	of	
the	sensory	nerve	was	lowered	when	muscle	fatigue	was	
present[10]. 

According	to	the	above	studies,	improving	the	motor	
function	in	patients	is	interpreted	as	insignificant	change	
of	 sensation.	 However,	 changes	 in	 the	 activity	 of	 the	
affected	sensory	nerve	due	to	direct	muscle	contraction	
are	not	 known.	Thus,	 there	 is	 a	 lack	of	 studies	 on	 the	
effect	of	exercise	on	tactile	sensation	to	date,	and	it	is	a	
fact	that	there	is	no	fact	that	has	been	revealed	clearly.	
Therefore,	activation	of	epidermal	sensory	by	activation	
of	 motor	 and	 sensory	 nerves	 will	 prove	 a	 correlation	
between	 motor	 sense	 and	 tactile	 sense.	 Therefore,	 in	
this	study,	we	will	investigate	changes	in	kinesthetic	and	
tactile	sensations	through	muscle	stimulation.

MATERIALS AND METHOD

Participants: The	subjects	of	this	study	were	26	healthy	
(male	13,	female	13)	and	25	control	(male	13,	female	12)	
adult	male	and	female	51	(male	26,	female	25)	students	
in	S	20	university	in	Asan	city.	The	study	was	carried	out	
in	randomize	control.	Subjects	were	instructed	about	the	
purpose	and	method	of	the	study	before	the	experiment	
and	consisted	of	those	who	agreed	to	participate	in	the	
study	 and	 measured	 in	 the	 dominant	 hand	 direction.	
(Neck,	 back,	 waist),	 shoulder	 and	 upper	 limb	 skeletal	
system,	person	without	neurological	disease,	trunk	(neck,	
back,	waist),	 shoulder	and	upper	extremity	Those	who	
did	not	appeal	to	pain,	20	healthy	subjects	were	selected.	
This	study	was	approved	by	Institutional	Review	Board	
(IRB)	agency	bioethics.	The	overall	research	process	is	
shown	in	[Figure	1].

Figure 1: Flow diagram of the process through the 
phases of the study
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Materials

Surface electromyography (sEMG):	 sEMG	 (Zero	
WIRE	EMG,	EMG	OQUS100,	Italy,	2009)	was	used	to	
examine	the	muscle	activity	of	the	back	muscle	(upper	
and	 middle	 Trapezius	 muscle)	 and	 deltoid	 posterior	
muscle.	 The	 sEMG	 analog	 signals	 collected	 from	 the	
three	channels	were	converted	to	digital	signals	by	the	
MP150	system,and	analyzed	by	computer	using	sEMG	
software	myoresearch	1.06.44	software.

Two-point discrimination:	 Precision	 machined	
industrial	digital	vernier	calipers	were	used	 in	 this	 test	
to	see	the	benefit	of	the	back	muscle	(upper	and	middle	
Trapezius	 muscle),	 Sternocleidomastoid	 muscle(SCM)	
and	deltoid	posterior	muscle.	The	electronic	calipers	can	
measureup	 to	 0.01mm.	 In	 this	 study,	 the	 analysis	 and	
data	processing	were	performed	up	to	0.01mm.	(Browne	
&	Sharpe	Tesa	Eagle	Electronic	Caliper,	Tesa,	Renens,	
Switzerland)	[Figure	2].

Figure 2: Digital Vernier Calipers

Muscle facilitation method: The	 subjects	 were	 allowed	
to	keep	their	forehead	in	contact	with	the	floor	in	a	prone	
position.	In	order	to	facilitate	the	movement	of	the	middle	
trapezius	 muscle	 for	 correct	 movement,	 the	 trainer	 was	
instructed	 to	 pull	 the	 scapular	 bone	 retraction,	 and	 the	
shoulder	 was	 external	 rotation	 for	 horizontal	 abduction	
activation	 of	 the	middle	 trapezius	muscle	 and	 rhomboid	
muscle[20].	 When	 the	 subject	 reached	 the	 end	 of	 the	
horizontal	 abduction,	 the	 examinee	 is	 promoted	 muscle	
facilitation	by	promoting	the	hand	to	the	shoulder	scapular	
and	upper	arm	bones	and	 then	giving	 resistance.	Muscle	
facilitation	was	performed	7	times	for	7	seconds	[Figure	3].

Figure 3: Muscle facilitation method

Test Procedure

Two-point discrimination Measurements:	 The	 upper	
trapezius	 muscle,	 middle	 trapezius	 muscle,	 posterior	
deltoid	muscle,	and	Sternocleidomastoid	muscle(SCM)	
were	 used	 to	 measure	 the	 two-point	 discrimination	
ability.	 Because	 exercise	 intervention	 focuses	 on	 the	
middle	 trapezius	muscle,	 basically	 the	 tactile	 test	was	
performed	on	 the	 skin	 just	 above	 the	middle	 trapezius	
muscle.	 The	 location	 of	 the	 upper	 trapezius	 muscle,	
located	in	the	skin	segment	(C4)	along	the	middle	nerve	
branch	(C2,3,4)	of	the	middle	trapezius	muscle	and	used	
as	 the	 joint	muscle,	was	examined	and	 the	 location	of	
the	 Sternocleidomastoid	 muscle(SCM)	 following	 the	
C4	branch	of	the	middle	trapezius	muscle	Respectively.	
In	 addition,	 posterior	 deltoid	 muscle	 position,	 which	
is	 used	 as	 a	 joint	 muscle,	 was	 also	 examined	 [Figure	
4].When	 the	 two-point	 discrimination	 ability	 examine,	
dynamic	 testing	 was	 performed[21].	 The	 skin	 was	
scratched	 about	 5	 cm	 over	 10	 seconds	 for	 2	 seconds,	
and	 the	measurement	was	made	3	 times	 in	 total.	After	
each	 measurement,	 each	 patient	 was	 allowed	 to	 rest	
for	 30	 seconds.	 In	 the	measurement,	 the	 distance	was	
recorded	 by	 measurement	 the	 distance	 from	 the	 wide	
range	to	the	range	of	2	points.	The	ability	to	distinguish	
the	 muscles	 before	 inducing	 muscle	 activity	 through	
exercise	 intervention	was	measured,	 and	 the	 ability	 to	
distinguish	the	benefits	was	measured	after	exercise.	The	
mean	of	the	values	was	measured	three	times	before	and	
after	 exercise.	 In	 recording,	when	 the	 subject	 felt	 one	
point,	he	answered	‘one’	and	when	he	felt	two	points	he	
answered	‘two’.

Figure 4: Two-point discrimination Location A: 
middle Trapezius muscle, B: upper Trapezius 

muscle, C: Sternocleidomastoid muscle, D: posterior 
Deltoidmuscle
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Surface electromyography (sEMG) Measurements: 
In	 order	 to	 compare	muscle	 activity	 and	 post-exercise	
activity	 before	 exercise	 intervention	 to	 induce	muscle	
activity	 and	 proprioceptive	 sensory	 stimulation,	
measurements	were	performed	once	or	twice	before	and	
after	the	same	as	the	two-point	discrimination	ability[22]. 
(upper	 trapezius	 muscle:	 middle	 point	 of	 the	 lateral	
border	 in	 the	 sagittal	 plane	 of	 the	 acromioclavicular	
joint	and	sternocleidomastoid	muscle,	middle	trapezius	
muscle:	 mid-point	 between	 the	 medial	 border	 of	 the	
scapular	 and	 the	 fifth	 thoracic	 bone,	 posterior	 deltoid	
muscle:	upper	and	rear	of	the	humerus).	[Figure	5]

Figure 5: sEMG Location A : middle Trapezius 
muscle, B : upper Trapezius muscle, C : posterior 

Deltoidmuscle

Muscle	activity	was	measured	by	raising	the	horizontal	
adduction	 to	100	°	while	keeping	 the	 internal	 rotation	 in	
the	 prone	 position	with	 shoulder	 joint	 flexion	 90°.	After	
horizontal	 abduction	 from	 the	 starting	 posture	 to	 100°,	
it	 was	 intervened	 at	 a	 speed	 of	 5	 seconds.	The	 velocity	
was	adjusted	to	5	seconds	until	it	returned	to	the	starting	
position	[Figure	6].The	sampling	rate	was	set	to	1000	Hz,	
the	root	mean	square	(RMS)	value	was	measured,	and	the	
band	pass	filter	was	set	to	20	to	500	Hz[23].

Figure 6: Horizontal abduction posture A: 
Horizontal abduction start posture B: Horizontal 

abduction end posture

Statistical analysis: All	 measurements	 for	 this	 study	
were	calculated	using	SPSS	/	PC	ver.22.0	for	windows	
programs	 (SPSS	 INC,	 Chicago,	 IL).	 The	 descriptive	
statistics	were	used	to	calculate	the	characteristics	of	the	
subjects	 and	 the	mean	 and	 standard	 deviation	 of	 each	
variable.	 The	 Shapiro-Wink	 method	 was	 used	 for	 the	
normality	test	and	the	normality	test	was	satisfied.	The	
paired	t-test	was	used	to	compare	before	and	after	EMG	
for	muscle	stimulation,	and	statistical	 significance	was	
set	at	P<0.05.

RESULTS AND DISCUSSION
RESULTS

In	the	general	characteristics	of	the	study	subjects,	
the	mean	age	of	the	experimental	group	was	22.19	years,	
the	mean	height	was	167.56cm,	the	mean	body	weight	
was	61.9kg,	and	the	mean	body	mass	index	was	21.87.	
The	 mean	 age	 of	 the	 control	 group	 was	 21.88	 years,	
the	mean	height	was	167.72cm,	the	mean	body	weight	
was	64.48kg,	and	the	mean	body	mass	index	was	22.70	
[Table	1].

Table 1: Physical characteristics of subjects (n = 51)

Variable Experimental 
Group (n = 26)

Control Group 
(n = 25)

Age(year) 22.19	±	2.31 21.88	±	1.71
Height(cm) 167.56	±	9.06 167.72	±	8.82

Weight(kg) 61.9	±	13.19 64.48	±	14.00
Body	mass	index	
BMI(m²/kg) 21.87	±	3.30 22.70	±	3.08

amean	±	standard	deviation

As	 shown	 in	 [Table	 2],	 when	 comparing	 the	
advantage	 recognition	 ability	 according	 to	 the	muscle	
promotion,	 there	 was	 a	 significant	 difference	 in	 the	
difference	 recognition	 ability	 between	 before	 and	
after	 exercise	 intervention	 in	 the	 experimental	 group.
When	 comparing	 the	 two-point	 discrimination	 ability	
according	to	the	promotion	of	muscle	in	middle	trapezius	
muscle,	 the	 discrimination	 ability	 of	 the	 experimental	
group	was	42.27	±	12.29	before	 exercise	 intervention,	
and	33.29	±	14.61	after	exercise	intervention.	001,	and	
the	 difference	 of	 the	 two-point	 discrimination	 ability	
before	 and	after	 exercise	 in	 the	 control	group	was	not	
significantly	 different	 (p	 <.115).In	 the	 upper	 trapezius	
muscle,	 the	 ability	 to	 discriminate	 the	 two	 points	
according	to	muscle	acceleration	was	29.59±12.06	and	
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15.56±5.82,	 respectively,	 in	 the	 experimental	 group.	
There	was	nosignificant	difference	 in	 the	difference	of	
the	 two-point	 discrimination	 ability	 before	 and	 after	
the	 exercise	 intervention	 in	 the	 control	 group,	 p<.272.
In	 posterior	 deltoid	muscle,	 the	 ability	 to	 discriminate	
the	two	points	according	to	the	muscle	stimulation	was	
32.18±13.63	in	the	experimental	group	and	14.50±5.14	
in	 the	 exercise	 group,	 and	 the	 difference	 in	 the	 two-
point	discrimination	ability	was	p<.001.	The	difference	
of	the	two-point	discrimination	ability	before	and	after	
the	 exercise	 intervention	 in	 the	 control	 group	 was	

p<.172,	 but	 there	was	 no	 significant	 difference.	 In	 the	
Sternocleidomastoid	 muscle(SCM),	 when	 comparing	
the	 two-point	 discrimination	 ability	 according	 to	 the	
muscle	 promotion,	 the	 discrimination	 ability	 of	 the	
experimental	 group	 was	 found	 to	 be	 24.01	 ±	 10.26	
before	the	exercise	intervention,	20.33	±	13.36	after	the	
exercise	intervention,	and	the	difference	of	the	two-point	
discrimination	ability	was	significant,	And	the	difference	
of	the	two-point	discrimination	ability	before	and	after	
exercise	 in	 the	 control	 group	 was	 not	 significantly	
different	(p<.638).

Table 2: Two-point discrimination ability due to muscle facilitation

pre post t p

middel	trapezius
Experimental 42.27	±	12.29 33.29	±	14.61 5.01 0.001***

Control 38.85	±	17.63 41.10	±	18.68 -1.63 0.115

upper	trapezius
Experimental 29.59	±	12.06 15.56	±	5.82 5.19 0.001***

Control 29.75	±	8.16 31.72	±	13.64 -1.12 0.272

posterior	deltoid
Experimental 32.18	±	13.63 14.50	±	5.14 3.94 0.001***

Control 31.53	±	12.27 33.48	±	13.57 -1.41 0.172
sternocleidomastoid

(scm)
Experimental 24.01	±	10.26 20.33	±	13.36 2.16 0.041*

Control 23.68	±	13.10 24.23	±	12.07 -0.48 0.638
amean(kg)	±	standard	deviation,	*p<.05.	**p<.01.	***p<.001.

As	shown	in	[Table	3],	the	differences	in	the	two-point	discrimination	ability	before	and	after	EMG	compared	to	
before	and	after	EMG	according	to	muscle	facilitation	showed	significant	differences	in	middle	trapezius	muscle	and	
upper	trapezius	muscle.In	the	middle	trapezius	muscle,	EMG	before	and	after	exercise	intervention	was	25.67±11.53	
and	31.10±15.70,	respectively.	EMG	differences	were	significantly	different	between	the	groups	(p<.004)	The	EMG	
difference	before	and	after	exercise	in	the	control	group	was	not	significantly	different	(p<.796).In	the	upper	trapezius	
muscle,	EMG	before	and	after	exercise	intervention	was	16.10	±	11.78	and	22.00	±	16.09	after	exercise	intervention,	
respectively,	and	EMG	difference	was	significant	in	p<.003,	And	the	EMG	difference	before	and	after	exercise	in	
the	control	group	was	not	significantly	different	(p<.173).There	was	no	significant	difference	in	the	EMG	difference	
between	the	posterior	deltoid	muscle	and	the	muscle	facilitation	before	and	after	exercise	in	the	experimental	group	
and	p<.423	in	the	experimental	group	and	the	difference	of	EMG	before	and	after	exercise	intervention	in	the	control	
group	was	significant.

Table 3: EMG ability due to muscle facilitation

pre post t p

middel	trapezius
Experimental 25.67	±	11.53 31.10	±	15.70 -3.15 0.004**

Control 22.40	±	7.64 22.62	±	8.25 -0.26 0.796

upper	trapezius
Experimental 16.10	±	11.78 22.00	±	16.09 -3.24 0.003**

Control 14.60	±	10.03 13.00	±	8.27 1.40 0.173

posterior	deltoid
Experimental 39.54	±	19.77 37.09	±	20.64 0.81 0.423

Control 38.32	±	16.55 35.88	±	13.20 1.70 0.101
amean(kg)	±	standard	deviation,	*p<.05.	**p<.01.	***p<.001.
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DISCUSSION

In	this	study,	we	investigated	the	changes	of	tactile	
perception	 and	 muscle	 activity	 according	 to	 muscle	
facilitation.	 The	 experimental	 results	 showed	 that	 the	
two-point	 discrimination	 ability	 of	 the	 experimental	
group	 showed	 a	 significant	 difference	 in	 middle	
trapezius	 muscle,	 upper	 trapezius	 muscle,	 posterior	
deltoid	muscle,	and	Sternocleidomastoid	muscle(SCM)	
when	 comparing	 the	 two-point	 discrimination	 ability	
before	 and	 after	 exercise	 intervention.	However,	 there	
was	no	significant	difference	in	the	control	group.	EMG	
of	 experimental	 group	 showed	 significant	 difference	
in	 middle	 trapezius	 muscle,	 upper	 trapezius	 muscle,	
and	 posterior	 deltoid	 muscle.	 However,	 there	 was	 no	
significant	difference	in	the	control	group.

Jang	 et	 al.	 investigated	 the	 effects	 of	 the	 lateral	
spinothalamic	 tract,	 which	 transmits	 sensations	 of	
temperature	and	pain,	and	the	medial	lemniscus	pathway,	
which	 transmits	 tactility,	proprioceptive	 sensation,	 and	
sense	of	vibration,	in	24	healthy	adults	The	brain	activity	
was	analyzed.	The	activity	of	sensory	cortex	and	motor	
cortex	were	analyzed	when	brain	activity	was	analyzed.	
The	 activation	 of	 the	 sensory	 cortex	 was	 high	 when	
stimulated,	while	the	stimulation	of	the	medial	lemniscus	
pathway	resulted	in	simultaneous	activation	of	the	motor	
cortex.	This	proves	 that	activation	of	 the	motor	cortex	
occurs	 through	 the	 input	 of	 a	 proprioceptive	 sense[17]. 
In	this	study,	the	sensory	cortex	and	motor	cortex	were	
simultaneously	 activated	 by	 exercise	 intervention.	
This	 means	 that	 by	 stimulating	 the	 muscles,	 not	 only	
the	 stimulation	 of	 the	 movement	 but	 also	 the	 input	
of	 the	 stimuli	 of	 the	 proprioceptive	 sensation	 act	
simultaneously.	Kandel	 reported	 that	when	performing	
exercise	 tasks,	 sensory	 feedback	 is	 formed	 through	
repetitive	 exercises	 and	 that	 latent	 nerve	 synapses	 are	
unmasked,	which	 increases	 the	 distribution	 of	 cortical	
neurons	 in	 the	 movement.	 Since	 then,	 the	 synaptic	
efficiency	of	the	sensory	and	corticospinal	associations	
has	been	increased	and	the	pruning	and	branching	of	the	
dendrites	have	been	increased,	resulting	in	a	continuous	
cortical	 and	 subcortical	 representation	 of	 the	mastered	
motor	 skills.	 In	 this	 study,	 it	was	 thought	 that	muscle	
activation	 resulted	 in	 simultaneous	 activation	 of	 the	
motor	 cortex	 and	 sensory	 cortex,	 resulting	 in	 greater	
muscle	activity[24].

Meesesn	 et	 al.	 reported	 that	 the	 motor	 map	
representation	 of	 the	 forearm	 and	 hand	 was	 expanded	

when	TENS	was	applied	 to	 the	abductor	pollicis	brevis	
muscle	 for	 3	 weeks[25],	 According	 to	 meta-analysis,	
Bolton	 et	 al.	 reported	 that	 electrical	 stimulation	 is	
effective	 in	 both	 acute,	 subacute,	 and	 chronic	 stroke	
patients,	 in	 association	with	 the	 two	 exercise	principles	
of	 repetition	 and	 sensory	 motor	 integration.	 And	 that	
sensory	stimulation	is	important[26].	In	addition,	Thomsom	
and	Stein	can	stimulate	the	neuroplasticity	of	the	central	
nervous	system	by	stimulating	the	corticospinal	tract	by	
sensory	input	by	functional	electrical	stimulation	(FES),	
and	 changes	 in	 body	 movements	 through	 muscle	 fiber	
stimulation	can	be	induced	by	central	nervous	system[27]. 
These	results	suggest	that	electrical	stimulation	can	lead	
to	 activation	 of	 neuromuscular	 muscles	 and	 this	 study	
can	also	be	interpreted	as	meaningful	changes	in	sensory	
stimulation	 and	motor	 sense	 during	muscle	 facilitation.
Ko	et	al.	studied	the	enhancement	of	motor	function	and	
sensory	 function	 when	 upper	 extremity	 rehabilitation	
exercise	 program	 was	 applied	 in	 patients	 with	 chronic	
stroke.	As	 a	 result,	 exercise	 functions	 such	 as	 exercise	
capacity	 of	 the	Activities	 of	 Daily	 Living	 (ADL)	were	
improved,	but	only	some	results	were	obtained	in	the	two-
point	discrimination	ability	test	and	the	stroke	upper	limb	
function	test[19].	In	this	case,	if	the	direct	stimulation	of	the	
stimulation	of	the	muscle	was	mediated,	the	study	showed	
that	the	difference	in	the	sensory	function	was	increased	
by	suppressing	the	non-affected	side	of	the	brain.

The	impairment	of	sensory	function	due	to	damage	
of	the	brain	can	attribute	to	the	problems	in	the	damage	
itself,	 but	 it	 is	 also	 caused	 by	 the	 lack	 of	 various	
experiences[28].	 Two-point	 discrimination	 is	 closely	
related	 to	 peripheral	 and	 central	 factors.	 This	 means	
that	 the	 receptor	 areas	 of	 the	 skin	 receptor	 can	 affect	
the	 two-point	 identification	process,	 and	 the	 inhibition	
mechanisms	 of	 the	 central	 nervous	 system,	 including	
spinal	 cord,	 subcutaneous	 structure	 and	 cerebral	
cortex[29].	Hebb	demonstrated	that	the	new	environment	
creates	 a	 change	 in	 neural	 connections[30].	 Although	
the	central	nervous	system	of	humans	is	limited,	it	has	
been	shown	that	the	structure	and	function	are	changed	
through	various	stimuli	with	the	ability	to	regenerate	the	
nerves[31].	Neuroplasticity	of	the	brain	is	the	result	of	such	
a	 continuous	 experience	 that	modifies	 and	 reorganizes	
the	nerve	pathways	of	the	central	nervous	system[32,	33]. 
This	suggests	that	the	sensory	ability	is	improved	due	to	
the	input	of	sensory	stimuli.
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Knott	and	Voss	defined	irradiation	as	a	reinforcement	
of	the	strong	side	stimulus	to	the	weaker	side	when	the	
resistance	was	adapted	for	therapeutic	purposes[34].	Many	
studies	have	adopted	cross-training	 in	 clinical	practice	
based	on	this	theory,	and	the	application	of	such	indirect	
treatment	has	been	described	as	cross-training	in	clinical	
practice[35].	Carroll	et	al.	explained	that	the	mechanism	
of	 the	 irradiation	 effect	 is	 unclear,	 but	 it	 may	 be	 the	
cortex,	 subcortical,	 spinal	 cord,	muscular	 response,	 or	
neurogenic	response	of	 the	brain[36].	The	results	of	 this	
study	 also	 suggest	 that	 the	 middle	 trapezius	 muscle	
intervention	 has	 affected	 the	 spinal	 cord	 irradiation	
effect	as	well	as	the	Sternocleidomastoid	muscle(SCM)	
following	the	same	nerve	branch.	Bretischwerd	et	al.	was	
reported	that	when	muscle	facilitation	was	applied	to	the	
hamstring	muscle,	the	pain	of	the	trapezius	muscle	and	
the	masseter	muscle	was	reduced	and	the	active	mouth	
opening	 was	 increased[37].	 In	 addition,	 Espejo	 et	 al.	
reported	that	when	the	hamstring	muscle	proprioceptive	
neuromuscular	 stimulation	 method	 was	 applied,	 the	
active	 mouth	 opening	 increased	 by	 0.34	 cm	 and	 the	
indirect	 treatment	 was	 achieved[38].	 Pollard	 reported	
that	when	the	proprioceptive	neuromuscular	facilitation	
was	 applied	 to	 the	 suboccipital	 muscle,	 the	 activated	
information	reached	the	lower	limb	through	the	cerebral	
cortex	-	superior	colliculus	-	vestibular	nucleus	-	reticular	
formation	 -	 cerebellar	 cortex	 -	 vestibulospinal	 tract	 -	
reticulospinal	 tract	 -	 corticospinal	 tract[39].	 The	middle	
trapezius	muscle	follows	c2,	c3,	and	c4	neuronal	branch,	
and	Sternocleidomastoid	muscle(SCM)	follows	c2	and	
c3	neuronal	branch.	In	this	study,	the	tactile	perception	
ability	 of	 the	 Sternocleidomastoid	 muscle(SCM)	
following	 the	 same	 nerve	 branch	 as	 middle	 trapezius	
muscle	 changes	 due	 to	 activation	 through	 muscle	
facilitation.	And	 it	 also	affected	 the	 level	of	 the	 spinal	
cord.	Therefore,	the	results	of	this	study	will	be	the	basis	
for	 studying	 the	 treatment	 for	 improvement	 of	 motor	
function	 and	 sensory	 function	 in	 future	 brain	 injured	
patients	and	those	with	low	function.

In	 this	 study,	 the	 results	 of	 long-term	 training	
were	 unknown	 because	 the	 mediation	 of	 the	 muscle	
facilitation	 was	 not	 continuous.	 In	 addition,	 since	 the	
units	 of	 the	 two-point	 discrimination	 ability	 and	 the	
units	of	the	EMG	are	different	from	each	other,	it	is	not	
possible	to	accurately	analyze	how	each	of	the	enhanced	
differences	affect	each	other.	Therefore,	 if	we	compare	
these	limitations	with	long-term	research	intervention,	it	
will	be	useful	for	future	research.

CONCLUSION

In	this	research,	it	was	found	that	muscle	facilitation	
improved	 muscle	 activity	 and	 sensitivity	 of	 Tactile	
perception	 ability.	 This	 is	 due	 to	 the	 simultaneous	
activation	of	the	motor	cortex	and	sensory	cortex	in	the	
brain	due	to	muscle	facilitation.	The	significant	change	
in	the	two-point	discrimination	ability	can	be	attributed	
to	 the	 enhanced	 sensitivity	 of	 the	 tactile	 perception	
ability	 on	 the	 skin.	 It	 was	 also	 found	 that	 after	 the	
muscle	 facilitation,	 the	 Tactile	 perception	 ability	 of	
the	 Sternocleidomastoid	 muscle(SCM)	 following	 the	
same	nerve	branch	as	the	middle	trapezius	muscle	also	
changed,	affecting	the	same	nerve	branch.
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ABSTRACT

Background/Objectives:	This	research	is	to	verify	an	empirical	study	on	the	comprehensive	data	system	
for	reducing	physical	symptoms	among	population	with	cancer	disease	in	the	colon.

Method/Statistical analysis:	A	survey	has	been	carried	out	from	January	8th	to	March	12th,	2018	through	
face-to-face	survey	and	preparation	survey. A	total	of	132	participants	went	to	proctological	surgery	at	the	
university	hospital	in	the	region	of	C.The	present	circumstances	of	participants	were	conducted	on	the	chi-
square	test.The	t-test	analyzed	the	difference	between	improvement	and	deterioration	of	physical	symptoms.

Findings:	 The	 derived	 content	 is	 divided	 into	 five	 categories. 1)	 For	 blood	 types,	 33.3	 percent	 of	 the	
experimental	group	was	more	than	27.3	percent	of	the	control	group	2)	Constipation	was	found	to	be	higher	at	
the	average	of	32.85±1.23	before	mediation	than	the	average	of	20.57±1.69	after	mediation(t=.362,	p=.000).	
3)	The	respondents	who	had	eaten	mushroom	after	application	were	significantly	higher	after	mediation	of	
the	information	system	than	before	mediation	of	 the	system(t=-1.75,	p=.000).	4)	The	average	number	of	
listening	to	music	was	significantly	higher	the	average	of	56.72±3.65	after	mediation	of	the	system	than	the	
average	of	25.18±3.37	before	mediation	of	evaluation	system(t=-3.26,	p=.000).	5)	The	recuperative	power	
rate	of	physical	movement	revealed	an	increase	in	the	experimental	group	over	time	since	the	30	days	after	
mediation.	However,	as	time	passed,	physical	movement	was	not	more	recovery	in	the	experimental	group	
than	the	control	group.

Improvements/Applications:	Music	had	proved	effective	in	reducing	the	physical	symptoms	of	patients.	When	
they	listen	to	music,	sound	comes	to	their	thalamus	stimulate	cerebral	cortex,	which	causes	emotional	reactions.

Keywords: Symptoms, Music, Blood types, Colon, Movement

INTRODUCTION

Colon	 cancer	 is	 ranked	 high	 in	 our	 country	 after	
stomach	 cancer	 as	 seen	 in	Figure	1.Colon	malignancy	
is	 a	 digestive	 cancer	 that	 affects	men	 and	women	 and	
the	 cause	 of	 death	 among	 cancers[Figure	 2]. Colon	
malignancy	is	caused	by	cancer	in	the	colon[Figure	3].	
Cancer	is	a	non-generative	growth	cell	that	can	invade	
other	 organs	or	 tissues	 of	 the	body.	Depending	on	 the	
location	 of	 the	 disease,	 it	 is	 called	 colon.	 It	 can	 be	
accompanied	 by	 poor	 appetite	 and	 weight	 loss[Figure	
4].	Colon	cancer	occurs	after	middle	age.	There	are	no	
symptoms	 in	 the	 early	 stages	 of	 rectal	 cancer,	 but	 as	
cancer	grows,	 the	 stool	 get	 blood	 and	 the	 stool	wanes	
[Table	1].	People	think	colon	cancer	as	a	disease	of	old	
age.	 In	 fact,	 the	 average	 age	 of	 diagnosis	 for	 cancer	

patients	in	the	Canada	is	68.	But	Canada	and	Korea	in	
the	last	decade,	there	has	been	a	steady	increase	in	the	
incidence	of	cellularity	in	the	layer.	For	100,000	people,	
there	are	5.08	men	in	the	East	and	4.37	women.	There	
are	more	men	than	women	by	gender	in	rectal	cancer[1,2]. 

Early	colon	cancer	is	mainly	performed	by	endoscopic	
mucous	membrane	or	muscular	layer.	Complications	in	
the	procedure	itself	can	cause	bleeding,	perforation,	pain,	
and	infection[3,4].	The	diagnosis	of	cancer	is	endoscopic,	
but	in	some	cases	it	is	not	controlled	and	requires	surgery.	
Colon	cancer	is	only	possible	to	find	cancer	cells	through	
biopsy.	Operation	performance	is	extremely	good	in	the	
early	stages	of	an	operation	confined	to	the	work	wall.	
If	 surgery	 is	 not	 possible,	 make	 an	 artificial	 anus	 to	
defecate	and	tighten	it	with	radiation.	The	confirmation	
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of	colon	cancer	 is	possible	only	after	 the	discovery	of	
cancer	 cells	 through	 biopsy.	The	 number	 of	men	with	
colon	 cancer	 is	 152,617,	 or	 20.8	 percent.	The	 number	
of	women	with	 colon	 cancer	 is	 90,152.	 In	 the	 case	 of	
rectal	cancer,	it	shows	a	high	survival	rate	of	95.4	%	if	
detected	early.	Colon	cancer	has	a	82.5	%	survival	rate	
when	 it	 invades	 the	 organs,	 adjacent	 tissues	 or	 lymph	
nodes	outside	the	colon[5,6].	If	the	cancer	is	transferred	to	
another	part	of	the	organ,	the	survival	rate	becomes	very	
low	at	17.5	%.The	primary	 treatment	 for	 rectal	cancer	
is	surgery,	which	must	absorb	the	moisture	of	the	food.	
If	patient	does	not	breathe	and	spit	out	phlegm	due	 to	
pain	in	the	wound	immediately	after	surgery,	it	is	likely	
to	cause	complications	of	pneumonia.	Rectal	cancer	has	
been	uncomfortable	in	everyday	life	after	surgery.	Colon	
cancer	patients	have	a	weakened	immune	system.	They	
need	to	strengthen	his	recovery	because	he	or	she	is	less	
energetic	in	everyday	life.	To	this	end,	it	is	necessary	to	
apply	state-of-the-art	system	to	strengthen	resilience[7.8].
So	 far,	 the	 preceding	 study	 focused	 only	 on	 treating	
colon	cancer,	but	there	was	no	mediation	of	the	system	
for	the	resilience	of	colon	cancer.	Therefore,	this	research	
is	 to	 verify	 an	 empirical	 study	 on	 the	 comprehensive	
data	 system	 for	 reducing	 physical	 symptoms	 among	
population	with	 cancer	 disease	 in	 the	 colon.	This	will	
reduce	the	incidence	and	mortality	of	cancer.

Figure 1: Trend of cancer incidence by year

Figure 2: Trend of cancer incidence by country

DATA RESEARCH AND EXTRACTION

Data Research:	 Survey	 has	 been	 carried	 out	 from	
January	8th	to	March	12th,	2018	through	face-to-face	and	
preparation	 survey.	A	 total	 of	 132	 patients	who	went	 to	
proctological	surgery	at	the	university	hospital	in	the	region	
of	C.The	resilience	of	the	experimental	group	measured	the	
effectiveness	of	evaluation	system	for	45	days

Program for the resilience of experimental group: 
This	 program	 is	 classified	 into	 various	 aspects	 for	 the	
resilience	 of	 the	 experimental	 group. 1) According	 to	
the	plan,	this	program	applies	a	systematic	information	
system	 to	 patients.	 2)	 This	 program	 plans	 to	 achieve	
a	 successful	 performance.	 3)	 This	 program	 analyzes	
the	data	 obtained	 from	patients.	 4)	This	 program	 is	 to	
examine	 the	 patient’s	 satisfaction	 with	 the	 mediation	
system. 5) This	 system	measured	whether	 it	works	 or	
not.	6)	The	results	derived	from	this	program	are	applied	
to	the	medical	field.

Extracting survey data:	The	present	circumstances	of	
participants	were	conducted	on	the	chi-square	test.	The	
t-test	analyzed	the	difference	between	improvement	and	
deterioration	of	physical	symptoms.

Table 1 : Causes, symptoms, diagnosis and complication of the experimental group
Causes and diagnosis Symptoms and complication

Causes Symptoms
 z lt	 can	 be	 largely	 divided	 into	 environmental	
and	genetic	factors

 z High	calorie	intake,	animal	fat	intake,	lack	of	fiber	
intake	obesity	and	the	occurrence	of	colon	cancer.

 z The	 rate	of	colon	cancer	varies	depending	on	
regional	characteristics.

 z Even	if	there	are	no	symptoms,	inconspicuous	intestinal	
bleeding	can	cause	anemia

 z In	case	of	cancer,	there	are	changes	in	bowel	movements	
such	as	stomach	pain,	diarrhea	or	constipation.

 z Symptoms	of	blood	bleeding	from	the	anus	can	occur.

Diagnosis Complication after surgery
 z It	 is	 only	 possible	 to	 confirm	 colon	 cancer	
through	 biopsy	 to	 find	 cancer	 cells-	 The	
diagnosis	of	colon	cancer	is,	for	example,	rectal	
digital	examination,	colonoscopy

 z If	one	does	not	breathe	and	spit	out	phlegm	due	to	pain	
in	the	wound	immediately	after	surgery
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Figure 3: Data step procedures for the program

Data step procedures for the program:	This	 reveals	 the	 data	 step	 procedures	 for	 the	 program	 in	 Fig.	 3.	 1)	 lt	
reveals	hematochezia,	asymptoms,	diarrhea,	2)	An	examination	is	carried	out	after	the	symptoms.	3)	This	system	
will	measure	the	effectiveness	of	the	information	system.	4)	The	effectiveness	of	the	information	system	will	be	used	
in	other	areas.

RESULTS AND DISCUSSION

Present circumstances of participants:	The	present	circumstances	of	the	participants	indicate	in	Table	2. In	men,	
53.0	%	 of	 the	 target	 population	was	 significantly	more	 than	 40.9	%	 of	 the	 comparative	 respondents	 (X2=3.76,	
p<.05).	 For	 blood	 types,	 33.3	 percent	 of	 the	 target	 population	was	 higher	 than	 27.3	 percent	 of	 the	 comparative	
population.	In	the	married	state,	71.2	%	of	the	comparative	population	was	significantly	higher	than	68.2%	of	the	
target	population(X2=5.72,	p<.05).

Table 2: Present circumstances of participants

Variables
Exp. g, Con. g.

X² Variables
Exp. g. Cong. g..

X²
N(%) N(%) N(%) N(%)

Education ≥3 16(24.2) 13(19.7)
Below	middles. 15(22.7) 13(19.7) 6.4712.	12.83 Marital	status

High	school 31(47.0) 35(53.0) Single 19(28.8) 21(31.8) 5.72*	
5.72

	More	than	college 20(30.3) 18(27.3) Married 47(71.2) 45(68.2)
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Conted…

Gender FH	of	cancer†

Men 35(53.0) 27(40.9) 3.76* Yes 23(34.8) 10(15.2)	
1.38*	
2.86*	
2.86*

Women 31(47.0) 39(59.1) No 43(65.2) 56(84.8)
Blood	type BMI	(kg/m²)

A 22(33.3) 1 
18(27.3)	 14.19	14.19 <18.5	 19(28.8) 21(31.8)

9.219	
9.	

6.59*

B 15(22.7)	 13	
13(19.7) 18.5-24.9 13(19.7) 18(27.3)

AB 11(16.7) 16(24.2) ≥25 34(51.5) 27(40.9)

O 18(27.3) 19(28.8) Family	living	
status

Average	monthly	
income/million

Couple	&	
children 19(28.8) 23(34.8) 12.47

<1 	19(28.8) 18(27.3) 8.53	10.54 Husband	and	
wife	or	couple 33(50.0) 27(40.9)

1-1.99 13(19.7) 11(16.7) Alone 14(21.2) 16(24.2)
2-2.99 18(27.3) 24(36.4)
Total 66(100.0) 66(100.0) Total 66(100.0)	 66(100.0)	

*P<.05	†	FH	:	Family	history

Observation of physical symptoms:	The	observation	of	physical	symptoms	indicates	in	Table	3.	Constipation	was	
found	to	be	higher	at	the	average	of32.85±1.23	before	mediation	than	the	average	of20.57±1.69	after	mediation(t=.362,	
p=.000).	The	experimental	group	who	had	been	intake	vegetable	was	significantly	higher	than	after	mediation	of	the	
system	than	before	mediation	of	it(t=-8.19,	p=.000).

Table 3: Observation of physical symptoms

Items
Before After

t P
Mean ± S.D. Mean ± S.D.

Anorexia 27.94	±	0.62 23.82	±	2.62 2.84 .152
Iron	deficiency	anemia	 24.19	±	1.51 20.44	±	4.93 1.92 .076

BW	control 29.64	±	3.84	 23.13	±	0.89 6.31	 .049
Constipation 32.85	±	1.23 20.57	±	1.69 3.16 .000
Melena 30.41	±	0.57 18.40	±	0.77 0.74 .000

Physical	pain 27.39	±	1.82 23.74	±	3.52 5.26 .362
Diarrhea 23.77	±	1.93 18.69	±	0.73 2.81 .002

Carnivorous 18.51	±	1.34	 10.61	±	1.49 5.14	 .000
Daily	smoking	 12.96	±	0.77 8.22	±	2.95	 0.73 .054
Daily	vegetable 16.53	±	3.52	 24.82	±	3.47	 -8.19	 .000
Daily	exercise 12.23	±	1.68 20.56	±	1.92 -3.47 .001

Alcohol	 20.28	±	3.25 12.57	±	0.58	  1.28 .000
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Practice for recovery of disease:	The	practice	for	recovery	
of	disease	indicates	in	Table	4.	The	respondents	who	had	
eaten	mushroom	after	application	were	significantly	higher	
after	 application	 of	 the	 information	 system	 than	 before	
application	 of	 information	 system(t=-1.75,	 p=.000).	 The	
respondents	who	had	eaten	mushroom	showed	statistically	
significantly	 positive	 changes	 of	 recuperative	 power	 in	
physical	activities.	 lt	had	been	decreased	 the	progression	
rate	 of	 colon	 cancer.	The	 findings	were	 similar	with	 the	
previous	studies	on	breast	cancer[9-14].These	finding	should	
focus	 on	 special	 areas	 to	 improve	 the	 resilience	 of	 the	
cancer	population.	Based	on	 the	finding,	 it	 is	 anticipated	
that	this	paper	may	be	used	as	important	data	for	enhancing	
body’s	condition	in	cancer	population.

The	 average	 number	 of	 listening	 to	 music	 was	
significantly	 higher	 the	 average	 of	 56.72±3.65	 after	
mediation	of	the	system	than	the	average	of	25.18±3.37	
before	 mediation	 of	 evaluation	 system(t=-3.26,	
p=.000).	The	average	number	of	listening	to	music	was	
significantly	 higher	 the	 average	 after	mediation	 of	 the	
system	than	the	average	before	mediation	of	the	system.	
This	result	is	similar	to	that	in	the	preceding	study	that	
music	 reduced	 stomach	 cancer.	 Listening	 to	 music	 is	
effective	for	cancer	population.	When	patients	listen	to	
meditation	music,	 sound	 comes	 to	 their	 thalamus	 and	
limbic	 system	 stimulate	 cerebral	 cortex,	which	 causes	
emotional	reactions.	Therefore,	music	stimulation	works	
for	the	patients.

Table 4: Practice for recovery of disease

Items Pre Post t PM. ± S.D M. ± S.D
Eating	mushroom 32.72	±	1.58 62.45	±	1.94 -1.75 .000
Listening	to	music 25.18	±	3.37 56.72	±	3.65 -3.26 .000
mind	and	body	rest 37.75	±	0.82 41.39	±	0.71 -5.18 .186

Yoga 18.63	±	1.65	 23.15	±	1.62 -1.63 .394
Fruit	intake 42.04	±	1.27 65.86	±	1.59 4.71 .000

Calcium	intake 37.29	±	3.64 52.72	±	2.69 -1.52 .000
Moderate	exercise 29.54	±	0.75 59.18	±	0.42 -3.78 .000

Screening 37.62	±	1.84 63.42	±	1.97 -6.94 .000
Carnivorous 59.49	±	0.35	 47.95	±	0.38 1.65 .025
Daily	smoking 31.28	±	0.52 15.42	±	1.46 0.82 .000
Daily	vegetable 47.16	±	1.84	 64.92	±	1.59 -3.61 .000
Daily	exercise 29.84	±	0.59 58.39	±	0.75 -1.84 .000

Alcohol 46.19	±	3.63 32.18	±	2.73  1.28 .046

Recuperative powers of body movement:	The	changes	
in	the	recuperative	powers	of	physical	movement	indicate	
in	 Figure	 4.	 The	 recuperative	 power	 rate	 of	 physical	
movement	 revealed	 an	 increase	 in	 the	 experimental	
group	 over	 time	 since	 the	 30	 days	 after	 mediation.	
However,	 physical	 movement	 was	 not	 more	 recovery	
than	the	control	group.

Figure 4: Recuperative powers of physical movement

CONCLUSION

The	 derived	 contents	 are	 divided	 into	 three	
categories.1)	Constipation	was	found	to	be	higher	at	the	
average	of	32.85±1.23	before	mediation	than	the	average	
of	 20.57±1.69	 after	 mediation	 (t=.362,	 p=.000).2)	 The	
average	 number	 of	 listening	 to	music	was	 significantly	
higher	 the	 average	 of	 56.72±3.65	 after	 mediation	 of	
the	 system	 than	 the	 average	 of	 25.18±3.37	 before	
mediation	 (t=-3.26,	p=.000).	3)	The	 recuperative	power	
rate	 of	 physical	 movement	 revealed	 an	 increase	 in	 the	
experimental	group	over	time	since	the	30	days.	However,	
as	time	passed,	physical	movement	was	not	more	recovery	
in	the	experimental	group	than	control	group.

Therefore,	music	had	proved	effective	 in	 reducing	
the	physical	symptoms	of	patients.	When	they	listen	to	
music,	sound	comes	to	their	thalamus	stimulate	cerebral	
cortex,	which	causes	emotional	reactions.
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ABSTRACT

Background/Objectives: Once dementia develops, the cognitive problems associated with memory 
gradually worsen. The purpose of this study was to provide word finding intervention and to investigate 
changes in the performance of the subject during the intervention.

Method/Statistical analysis: The subject was an 85 - year - old woman suffering from Alzheimer’s dementia, 
which was progressing from mild to moderate stages. The word finding intervention was composed of 
30 sessions. The number of words remembered by the subject was calculated and scored by counting the 
number of syllables and the number of words per part of speech. Also, changes in other related performances 
throughout the intervention were observed.

Findings: As the number of words increased throughout the intervention sessions, though there were few 
dips in the number, it remained relatively high as time progressed than what it was at the beginning of 
the training. Eventually, the increase in numbers showed a tendency to slow down slightly. The rate of 
improvement at the beginning of the intervention was faster than the rate at the end of the intervention. 
Most of the words remembered were mainly composed of two syllable nouns. The errors in the two-digit 
multiplication and addition persisted throughout the entire intervention. And the letters were not written 
uniformly throughout the entire intervention.

Improvements/Applications: The results of this study can be used as basic data to provide cognitive 
intervention in the elderly with Alzheimer’s dementia.

Keywords: Alzheimer, Dementia, Elderly, word finding, Intervention

INTRODUCTION

In Korea, the number of elderly people with 
dementia is increasing due to the rapid increase in the 
elderly population. 1The number of nursing homes is also 
increasing due to the increase in number of elderly people 
with dementia. Meanwhile, the number of families and 
home care for the elderly with mild and moderate dementia 
is increasing. The reason for this is that the government 
is putting the burden of the shortage of facilities and 
caretakers, to take care of the increasing number of elderly 
people with dementia, on the family members who are not 
professionals dealing with this illness prior to addressing 
the effects of home care. According to National Health 
Insurance Service, of the 720,000 patients with dementia 
in Korea, the families are taking care of 520,000 patients. 
The three main reasons for those who care for patients 
with dementia at home are as follows: First, they want to 

protect their family members at home. Second, they want 
to be close to the patient. 2And finally, they want to fulfill 
their duties as a spouse.

Dementia is a chronic progressive disease that is 
difficult to cure once the onset of dementia occurs. 3The 
related symptoms of the disease gradually progress as 
their independence, along with their daily life functions, 
gradually get lost. As dementia progresses in time, 
the patient’s dependence on others gradually increase. 
Therefore, families become socially and economically 
distressed and disadvantaged. In addition to providing 
medication to treat dementia, the families for the elderly 
also need to provide rehabilitation treatments that can 
slow down the symptoms of dementia, in hopes of 
extending their time at home, and improving the quality 
of life for the family members. When medication was 
combined with intervention, it was more effective than 
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medication alone. 4And the success of their cognitive 
rehabilitation is directly related to the close involvement 
of their family members to the patient and their 
involvement in their daily life. 5Furthermore, in the case 
of early dementia, the higher degree of perception of the 
patient’s disability and difficulty, the better cognitive 
rehabilitation results.

The dysfunction of cognition is the main symptom of 
dementia6 and the patient with this disease will gradually 
lose their independence of daily life functions. Cognitive 
disorders cause Alzheimer’s disease. While dementia 
progresses, language deficits are overshadowed by 
cognitive dysfunction and are not evidently visible. 7The 
cognitive problems that cause such dementia are related 
to memory. 6,8,9 The close link between dementia and 
language and speech is the cause of the most common 
symptom of decrease in word memory. 9,10The inability 
to remember words makes word finding difficult for 
patients with Alzheimer’s dementia. The difficulty of 
word finding mainly comes from the dwindling of object 
naming. 11For example, the patient can use an object but 
cannot remember the names of the object.

The management of dementia depends on the types 
of dementia. 12But the management of Alzheimer’s 
dementia focuses on slowing down the progression of 
symptoms associated with behavioral problems facing 
daily life and to help in preserving residual functions. 
13Rehabilitation to awaken the cognitive function is 
needed in addition to the medication in slowing down 
these progressing symptoms caused by dementia. In 
order to prevent deterioration of the cognitive functions 
that can be damaged by dementia and to maintain 
and to improve the cognitive functions, customized 
rehabilitation methods should be tailored to address the 
characteristics of each individual case and the symptoms. 
Therefore, it is necessary to examine whether cognitive 
rehabilitation reveals changes in cognitive functions and 
performances in the patient with Alzheimer’s disease in 
order to maintain them and to delay the dysfunctions 
brought on by dementia. The purpose of this study 
was to provide word finding intervention for patients 
with Alzheimer’s dementia in order to investigate the 
changes in cognitive functions and performances during 
the intervention. Based on the results of this study, using 
word memory, the findings will assist in predicting the 
progression of symptoms brought on by dementia, and 
further provide customized intervention for the patients 
of this disease.

MATERIALS AND METHOD

In order to provide word finding intervention and to 
investigate the performances of the subject, this study 
used the following research methods.

Procedures: In the cognitive intervention, 26 sessions 
were conducted in the morning once a week for 6 
months(from April to September). Then 4 sessions of 
maintenance period(from October 28 to November 19) 
were added after 3-weeksof rest. The subject received 
in total 30 sessions during the cognitive intervention. 
The main task of the cognitive intervention was word 
finding. The subject performed these tasks in her home 
with the researcher during each of these sessions. In 
this word finding study method, the subject was more 
familiar with the Bible than the newspaper because she 
had been copying the Bible regularly. In her regular 
Bible reading, she chose her most favorite phrases from 
the Psalms. Then she was asked to write the words from 
memory, using words from her word memory bank, in 
the exact order of the letters that make up the phrase. 
In each 15 minutes sessions, the subject received a total 
score by calculating the number of words remembered 
and the number of syllables she wrote. During 26 
sessions of intervention and 4 maintenance sessions, 
the researcher counted the number of words, and the 
number of syllables, and the number of words in the part 
of speech remembered by the subject, and also observed 
the changes in other related performances throughout 
the intervention.

Subject: The subject was an 85 - year - old woman 
suffering from Alzheimer’s disease, which was 
progressing from mild to moderate. At the age of 
74 she visited the neuropsychiatric office concerned 
about her unexplained crying when she was alone 
and feeling lost and wandering around the new house 
she had moved into. She was diagnosed with geriatric 
depression and received medication for 2 years. Then 
after discontinuing the medication for about 6 years, 
she would often lose things like her cell phone, her 
hat, and other things in and out of her home. Then it 
progressed to losing her way to and from the local 
market which she often went to. Eventually she visited 
the neuropsychiatric department once again and was 
diagnosed with Alzheimer’s dementia. The subject was 
given the K-MMSE scores14 of 21 points at the time of 
her diagnosis. Her scores were19 points at the start of this 
study. She had also been taking medications for diabetes, 
high blood pressure, and for dementia as well for 5 
years. The most serious symptom for her was the loss of 
short-term memory since the onset of dementia. While 
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taking her medication, she showed signs of cognitive 
dysfunctions and minor communication difficulties due 
to her short - term memory loss. The problem in her 
communication was that she was using wrong choices 
of words to express herself. For example, when it was 
pointed out to her that she had used a wrong word, she 
would acknowledge that she had made an error. But this 
pattern continued.

Materials: At the national level, the Jung-ang Center for 
Dementia developed cognitive training methods related 
to the memory, locomotion, and language ability of the 
elderly with dementia, and bundled the methods into 
two books. They distributed them in a two volume work 
entitled, ‘9988 15A Smart Newspaper Reading: Doo-geun 
Doo-geun Brain Movement’. The method that ‘Doo-geun 
Doo-geun Brain Movement’ suggests is a rehabilitation 
training that utilizes newspaper reading which can be 
easily done by the patient in daily life. In this study, Open 
Word Warehouse(No. 17) was used in ‘Doo-geun Doo-
geun Brain Movement Ⅱ’. The training procedure for 
Open Word Warehouse is to select one or two sentences 
from the newspaper, remember as many words as possible 
starting with the letters that make up the sentence, and to 
write the words from memory for 15 minutes.

Data analysis: In this study, the researcher calculated 
the total number of words that the subject remembered 
in each of the 15 minutes sessions. The subject’s 
performances were then tabulated, and a total score for 
the words remembered was assigned [Appendix 1], as 
the scores reflect the number of syllables in the words 
remembered. The word scores were assigned 1 point per 
2 syllable words, 3 points per 3 syllable words, 5 points 
per 4 syllable words, and 10 points per 5 syllable words. 

RESULTS AND DISCUSSION

Word finding intervention was applied to all 30 
sessions and the results obtained were summarized and 
discussed according to the number of words and other 
performances tabulated in the procedure.

Word finding performance: Word finding performance 
was applied to calculate the number of words per session 
and also to calculate the distribution of syllables and 
parts of speech in the total number of words.

The number of words per session: During the 26 sessions 
of the intervention, the number of words per session ranged 
from 28 to 66. The number of words counted in the first 
session was the lowest, at 28.But then from the second to 
the 10th session, it showed a rising curve[Picture 1]. From 

there the number of words per session fluctuated slightly, 
but then during the 16th session, the number peaked to 66 
words. However, in the 17th session, the number of words 
dropped down to 45. But then it increased back up to 61 
at the 18th session and then decreased to 45 at the 24th 
session in the 5th month.

The dips in the number of words were observed 
in the 17th and the 24th sessions. The reason for the 
decrease in the number of words recorded in the 17th 
session was due to the fact that the subject was ill. But 
the condition of the subject was not a factor for the drop 
in the number during the 24th session. But the following 
session, the number of words increased to 52 again. 
The low score in the 17th session can be attributed to 
her being sick but the result of the other low number of 
words remains an anomaly. After a rapid decline at the 
17th and 24th sessions of the intervention, the degree of 
recovery was similar overall. Even though the number 
of words showed couple of dips until the 24th session, 
yet it increased back up to 58 and remained there until 
the 26th session.

After the 3-week rest, the number of words decreased 
to 47 for the 1st session of the maintenance period. But 
the average number of words was kept at 54 during the 
2nd to the 4th maintenance sessions. As a whole, despite 
the slight fluctuation, the number of words continued to 
increase and remained constant at over 50 words.

1The word finding performance varied according to the 
condition of the subject, yet these results suggest that this 
kind of training can improve and or maintain word memory. 
The cognitive enhancement program improved scores before 
and after the intervention. 13The cognitive interventions were 
important and effective in the early stages of dementia. 
Further research is needed on how these improvements in 
word memory exercises affect the expressive language 
ability in patients with Alzheimer’s dementia.

Figure 1: The number of words per session

The classification of words: Of the number of words 
according to the number of syllables in the entire 
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intervention, 2 syllable words were the most common 
accounting for48.8%, 3 syllable words39.8%, 4 
syllable words 10.6%, and 5 syllable words 0.6%, 
respectively[Table 1]. One syllable word was not 
included in the number of words as well as the total scores 
because the subject needed to find the word that started 
with that particular syllable in the letter warehouse and 
then had to write it in the word warehouse.

As for the number of words per part of speech, 
nouns accounted for 82.8%, verbs 12.8%, adjectives 
2.4%, adverbs 2.3% and others 0.1%[Table 1]. The most 
frequently recalled words were two syllable nouns. This 
seems to be due to the fact that most frequently used 
target words in daily life are composed of two syllables.

Table 1: Distribution of the classification of words

Word Classification Total 
number

Percentage 
(%)*

Syllables

2 syllables 763 48.8
3 syllables 623 39.8
4 syllables 166 10.6
5 syllables 10 0.6

Parts of 
speech

noun 1283 82.1
verb 201 12.8

adjective 39 2.4
adverb 36 2.3
others 3 0.1

*Rounded to the second decimal place.

16The increase in the positive response rate of 
nouns as shown by the results of this study, is similar 
in comparison to that of the results of the previous 
study. 6The main symptom of Alzheimer’s dementia 
is dysfunction of cognition. 6,7,13And the cognitive 
impairment that causes dementia is associated with 
memory. 8,9And the most common symptom associated 
with cognitive impairment concerning speech and 
language is the naming disorder. 16,17The research 
revealed that the patient’s ability to name things was 
maintained by the intervention. 14It should be noted that 
there was a difference in naming ability according to the 
severity of the Alzheimer’s dementia.

On the other hand, the patient’s attempt at articulating 
their thoughts remained normal despite the reduction in 
their word memory. 6,18This was also consistent with the 
results of the previous studies. 9,19The speech analysis of 

the patients with Alzheimer’s dementia showed that the 
syntactic and morphological aspects of their speech were 
preserved though the semantic aspect was impaired.

Other performance: In other performances, the 
subject’s calculation ability and their writing ability were 
observed and the following problems were identified 
during the entire intervention.

Calculation: The subject was able to perform one-
digit multiplication. However, she often made errors in 
performing two-digit calculations. Even when the session 
was repeated, she still had difficulties in performing 
this task. Therefore, it was necessary to establish and 
maintain cognitive training programs to help manage her 
ability to perform double-digit multiplication.

In performing the calculations during the 
intervention process, she had difficulties tabulating the 
scores from her word memory exercise. She struggled in 
doubling and adding two-digit numbers when calculating 
the total score[Appendix 1]. When she was uncertain 
about the results, she was able to recalculate and get 
the correct score after repeating the task 2-3 times. 
She, on the other hand, was slow in remembering the 
multiplication times table, but eventually she was able to 
recall them accurately. Throughout the intervention, the 
subject continued to display difficulties in performing 
calculations. But the duration of the intervention was too 
short to properly observe why she showed difficulties 
performing this task. Another factor may have been 
that she had to perform this task after having performed 
the grueling task of word memorization. Being tired 
and stressed, this may have influenced her ability to 
concentrate in performing the calculations.

Writing: A peculiar thing was observed concerning the 
nonuniformed penmanship of the subject throughout 
the intervention sessions. In the beginning of the 
intervention, when the subject wrote words in the word 
warehouse[Appendix 1], she wrote them inside the lines 
and columns provided. However, from the 9th session, 
she started to go outside the provided lines or cram the 
words into one given space. In the 14th session, she filled 
the space with multiple lines with words. Eventually, she 
was often asked by the researcher to write bigger using 
larger letters. She initially made the adjustments then 
reverted back to writing small again. The shapes of her 
letters were also slightly tilted to the right and the letters 
became more distorted as the intervention sessions went 
on. Future research must be done in order to investigate 
the reasons for these shifts in penmanship.
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20The elderlies living at home were more likely to 
perform their daily activities more so than those living 
in nursing homes. This seems to be due to the fact 
that the elderlies living at home can receive ongoing 
care while they were doing daily activities with their 
family members. 2In addition, active management of 
Alzheimer’s dementia can improve the quality of life for 
the patients and for their families. For this reason, more 
research needs to continue supporting the findings of the 
previous studies13,20, investigating the factors affecting 
the cognitive functions of the elderlies with dementia.

CONCLUSION

The results of providing word finding intervention 
to a subject with Alzheimer’s dementia and the observed 
changes in her performance during the intervention are 
summarized below.

First, the number of words during the intervention 
period increased up until the 16th session and then 
decreased slightly. The number of words fluctuated, 
going up and down, throughout the sessions.

Second, most of the words remembered by the 
subject were mainly composed of two syllable nouns. 

The words were measured according to the number 
of syllables, ordering from 2 syllables, 3 syllables, 4 
syllables, and 5 syllables. Meanwhile, the words in parts 
of speech were in the order of nouns, verbs, adjectives, 
and adverbs.

Third, in calculating the total scores, the subject 
showed errors in the two-digit multiplication and 
addition and these errors persisted during the entire 
intervention.

Forth, the letters and numbers were not written 
uniformly filling in the word warehouse and the 
calculation results. This also persisted throughout the 
intervention sessions. And the shape of her letters was 
also slightly tilted to the right.

In conclusion, it is necessary to provide professional 
rehabilitation methods, information, and materials to the 
family members of the elderlies suffering with dementia, 
in order to educate them so that they can apply them 
effectively in real life. Therefore, future studies require 
long-term interventions and observations to understand 
the implications of applying them on patients suffering 
from dementia. And there is a need for continuous follow-
up research to provide customized diagnostic intervention 
to address properly the patient’s problematic situation.

[Appendix 1] Exercise sheet

Date of training Year Month Date Day of the week
Letter warehouse

Word warehouse

2 syllable word score(number ____ x 1 point)
+ 3 syllable word score(number ____ x 3 points)
+ 4 syllable word score(number ____ x 5 points)
+ 5 syllable word score(number ____ x 10 points)

= Total score
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ABSTRACT

Background/Objectives: Reducing the drop-out rates may be one of the major concerns in many schools 
including both secondary and tertiary levels. This study examines how professors’ servant leadership affects 
students.

Method/Statistical analysis: A questionnaire survey was conducted amongst 4-year college students in 
Korea. The survey consists of 5 parts asking demographic information, servant leadership, faculty trust, 
learning flow, and adjustment to college life. To secure reliability and validity, confirmatory factor analysis 
was used. Frequency analysis, correlation analysis, path analysis, and mediating effect analysis were also 
carried out. The data were analyzed with PASW 18.0 and AMOS 18.0.

Findings: Professors’ servant leadership influences students’ trust in professors positively. Also, both 
professors’ servant leadership and faculty trust positively affect students’ learning flow. Students’ learning 
flow seems positively related to students’ adjustment to college life. The results indicate that professors’ 
servant leadership, students’ trust in professors, learning flow, and adjustment to college life influence one 
another. Therefore, it is fundamental to better understand the structural relationships among them to reduce 
the drop-out rates. Students’ learning flow is one of the important antecedents required to help students 
adjust to college life. Professors’ servant leadership plays important role to help students enhance their 
learning flow. Consequently, a variety of opportunities to train and enhance their servant leadership should 
be given to professors so that they can help their students find college life enjoyable and meaningful.

Improvements/Applications: Professors’ servant leadership leads to enhancing faculty trust and learning 
flow, and ultimately helps students adjust to college life. Professors’ servant leadership plays an important 
role in assisting their students.

Keywords: Servant leadership, Faculty Trust, Learning flow, Adjustment to college life, Professors

INTRODUCTION

School age population has sharply fallen recently in 
Korea. As a result, it is expected that most colleges will 
not be able to recruit enough students. It has been forecast 
that school age population will drop to 380,000 in 2030, 
which plummets by 55 percent compared to 2012 [1]. 
Low enrollment rates will cause college to be confronted 
with financial difficulties. Consequently, most colleges in 
Korea strive to attract high school graduates and prevent 
current students from dropping out school.
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To boost the enrollment rates, first and foremost, it 
is highly required for students to be satisfied with college 
life in many directions. Many colleges provide their 
students with various events such as festivals, athletic 
meeting, and/or field trips so that their students can find 
the excitement in school and, in turn, become satisfied 
with college life. However, those events cannot be 
fundamental alternatives. A number of previous studies 
have suggested learning flow as one of the antecedents 
to help students adjust to college life [2][3]. Learning flow 
is attaing a spiritual state of perfect selflessness that 
students usually experience when they concentrate on 
solving tasks given to them during educational activities 
[4]. When students frequently experience learning flow, 
their satisfaction level increases and they tend to adjust 
themselves to college life more smoothly. Learning flow 
usually improves through trust. When students trust 
their professors, their learning flow also improves [5][6]. 
In addition, as trust facilitates interactions between two 
parties, mutual trust between students and their professors 
should be established above all else because mutual 
trust enables them to have productive communication. 
Mutual trust between students and professors positively 
influences students’ motivation and learning flow [6]. 
Trust is defined as belief and faithfulness and trust in a 
leader is highly related to leadership that a leader show[7]. 
Servant leaders’ ethics and modality have an effect on 
trust between superiors and subordinates [8]. Professors’ 
servant leadership has a positive effect on faculty trust and 
students’ learning motivation[9] and learning motivation 
stimulates learning flow. In sum, professors’ servant 
leadership generally leads to students’ trust in professors, 
namely faculty trust, as well as their learning flow.

Thus, this study aims to closely investigate the 
structural relationships among servant leadership, 
faculty trust, learning flow, and adjustment to college 
life. The research hypotheses are as follows;

Hypothesis 1. Professors’ servant leadership has a 
positive effect on faculty trust.

Hypothesis 2. Professors’ servant leadership has a 
positive effect on learning flow.

Hypothesis 3. Students’ trust in their professors has a 
positive effect on learning flow.

Hypothesis 4. Learning flow has a positive effect on 
students’ adjustment to college life.

Hypothesis 5. Faculty trust plays a mediating role 
between servant leadership and learning flow. 

MATERIALS AND METHOD

To fulfill the purposes of this study, a questionnaire 
survey was conducted. To find out the structural 
relationships among professors’ servant leadership, 
students’ trust in their professors, learning flow, and 
students’ adjustment to college life, the study samples 
were selected by convenience sampling method. The 
survey was conducted for about two weeks (between 
November 27 and December 8, 2017). A total of 163 
questionnaires were distributed and collected. To 
include students from various majors, the questionnaires 
were distributed during liberal arts classes which 
students are required to take regardless of their majors. 
After explaining the purposes and the procedures of 
the research, the participants were asked to answer the 
questionnaire.

Instrument: The questionnaire consists of the five parts 
regarding demographic information, servant leadership, 
faculty trust, learning flow, and adjustment to college 
life. Except for the demographic information, each item 
is rated on a 5-point Likert scale. First, the questionnaire 
items on professors’ servant leadership include 11 items 
from the previous studies [10][11][12][13]. Second, for faculty 
trust, the 27 items modified from the previous studies are 
included [14][15][16].Third, a total of five items are related to 
learning flow [17][18][19][20]. Last, the 25 items are included 
to measure the adjustment to college life[21][22]. 

Data Analysis: A total of 146 questionnaires were 
used for final data analysis after removing the 17 
questionnaires with insufficient information. The data 
were analyzed with PASW 18.0 and AMOS 18.0. To 
secure reliability and validity, confirmatory factor 
analysis and Cronbach’s αwas used. With the data whose 
reliability and validity were secured, the path analysis 
was utilized with structural equation model to prove 
the research hypotheses and examine the structural 
relationships among professors’ servant leadership, 
students’ trust in their professor, learning flow, and 
adjustment to college life. The mediation effects were 
examined by using Baron & Kenny’s procedures [23]. The 
statistical significance was examined by Bootstrapping. 
The results of confirmatory factor analysis and the 
reliability are presented in Table 1 and Table 2.
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RESULTS AND DISCUSSION

The results of confirmatory factor analysis are 
presented in Table 1.

Table 1: The results of confirmatory factor analysis

Standards χ2 df CFI TLI RMSEA
Indexes 450.471 269 .910 .901 .068

The results of reliability are presented in Table 2.

Table 2: The results of reliability

Factor Cronbach’s 
α

Servant 
leadership Servant leadership .940

Faculty trust
Sense of closeness .914

Expertise .910
Leadership .901

Instructional ability .810
Learning flow Learning flow .752

Adjustment to 
college life

Academic adjustment .804
Social adjustment .695

Emotional adjustment .949
Physical adjustment .752

Attachment to college .839

As shown in Table 3, the study model suggested 
in this study is suitable for examining the structural 
relationships between the variables.

Table 3: The results of comparison of fit of the 
research model

Standards χ2 df CFI TLI RMSEA
Research 

model 
indexes

451.199 271 .912 .902 .068

The research model with overall results of 
confirming the hypotheses are presented in Figure 1. 
Also, the detailed results of path analysis to test the 
hypotheses are presented in Table 4 and Table 5.

Figure 1: Research model and the results of the 
hypothesis test

As shown in Table 4, the results of path analysis 
confirm Hypothesis 1, 2, 3, and 4. That is, professors’ 
servant leadership has a positive effect on students’ trust 
in their professors and students’ learning flow. Both 
professor’s servant leadership and students’ trust in their 
professors influence students’ learning flow positively. 
Experiencing learning flow helps students adjust to 
college life smoothly.

Table 4: The results of path analysis

Hypothesis Path β S.E. t p
1 Servant leadership → Faculty trust .738 .743 8.821 ***

2 Servant leadership → Learning flow .330 .456 3.434 ***

3 Faculty trust → Learning flow .298 .410 3.184 **
4 Learning flow → Adjustment to college life .317 .282 2.577 *

*p<.05, **p<.01, ***p<.001

Namely, servant leadership and faculty trust, servant leadership and learning flow, faculty trust and learning flow, 
and learning flow and adjustment to college life influence one another positively.

Table 5: The results of mediating effect

Path Direct effect Indirect effect Total effect
Servant leadership → Faculty trust .743 .743

Faculty trust → Learning flow .410 .410
Servant leadership → Learning flow .456 .304 .760

Direct effect 60.0%, Indirect effect 40.0%
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As shown in Table 5, the results of Bootstrpping 
indicate that the indirect effect is significant as 
confidence intervals fall between .62 and .661 on the 
significance level of .05. Namely, the null hypothesis is 
rejected, which means the indirect effect is significant. 
Therefore, faculty trust plays a meditating role between 
servant leadership and learning flow.

CONCLUSION

This study aims to examine the structural relationships 
among servant leadership of professor, students trust in 
professor, learning flow, and adjustment to college life. 
To this end, a questionnaire survey was conducted and the 
results indicate that they have the structural relationships 
and influence one another. The five hypotheses were 
tested; Hypothesis 1. Professors’ servant leadership has a 
positive effect on faculty trust, Hypothesis 2. Professors’ 
servant leadership has a positive effect on learning flow, 
Hypothesis 3. Students’ trust in their professors has a 
positive effect on learning flow, Hypothesis 4. Learning 
flow has a positive effect on students‘ adjustment to 
college life, Hypothesis 5. Faculty trust plays a mediating 
role between servant leadership and learning flow. All the 
hypotheses were confirmed. 

First, professors’ servant leadership enhances faculty 
trust, which means that professors who listen to, support, 
and empathize with their students gain more trust by 
their students. Therefore, the paradigm in educational 
settings should be changed, namely, professor-oriented 
into students-oriented. 

Second, professors’ servant leadership increases 
students’ learning flow. Therefore, professors should try 
to give more opportunities for their students to experience 
learning flow. Professors also try to promote their 
students’ autonomy so that students take responsibility 
for their own learning. Student autonomy eventually 
leads to enhancing students’ learning flow.

Third, the more students trust their professors, the 
more students’ learning flow level increases. Professors 
should find the ways to make their students trust them. 
Usually, students’ trust in their professors grows a lot 
when they feel that their professors support them in 
all sincerity and have sound content knowledge of 
their discipline. Thus, it is important to make students 
realize that their professors care about them and are fully 
qualified for the disciplines they teach.

Fourth, when students experience learning flow, 
they are more likely to adjust to college life easily. This 
means learning flow actually helps prevent students from 
dropping out school. Therefore, professors and schools 
should establish the environment where students easily 
experience learning flow.

Fifth, faculty trust plays a mediating role between 
servant leadership and learning flow, indicating 
rofessors’ servant leadership positively influences 
students’ learning flow both directly and indirectly.

In sum, professors’ servant leadership, students’ 
trust in their professors (faculty trust), learning flow, and 
students’ adjustment to college life affects one another. 
Among those variables, professors’ servant leadership 
plays a primary role. Therefore, a variety of programs 
and opportunities should be offered to professors so that 
they can foster their servant leadership.
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ABSTRACT

In order to develop a 5-year-old creativity program for young children that is applicable to the field of 
early childhood education, this study selected appropriate animation for a lifestyle theme and then selected 
various animation types such as drama, game, art, cooking, and science. In order to accomplish the purpose 
of the study, the following research problems were set up. We developed the creativity program model using 
Disney animation and to develop developed program teaching model and to select appropriate animation 
for 11 life subjects applicable to 5 year old young children and then to develop 3-4 creativity program 
activities. We developed the project plan for 44 program activities. In other words, we developed a program 
instructional model and developed a total of 40 activities for each 3 to 4 life topics.

10 creativity and early childhood education experts were tested. The teaching and learning activities of each 
session were composed of ‘ introduction - development - finishing and development ‘. At the introduction 
stage, we introduced Disney animated fairy tales and made them listen to fairy tales. In the development stage, 
we explored Disney animated fairy tale situations and explored ways to solve various problem situations. 
In summary and development phase, we expanded to various activities. Consequently, it is meaningful that 
this program activity is developed so that it can be applied and utilized in the curriculum at the stage of early 
childhood education. Nevertheless, rather than applying the activities presented in this program, it should be 
flexibly implemented in consideration of the situation of each classroom and the interest of young children 
in connection with the advance activities or extension activities in the field of early childhood education.

Keywords: young children, creativity, program development, creativity program, Disney animation

INTRODUCTION

In today’s rapidly changing world of times and 
societies, education is continuously demanding a new 
educational paradigm. We emphasized the importance 
of creativity development and education, addressing 
whether the society gives a fair opportunity for the 
potential creativity to be exercised by the members of 
the society, whether the society is dead or not.

Creativity is developed through the interaction of 
the individual’s cognitive abilities, creative abilities, 

creative attributes, and creative personality with the 
environment and tasks1. Creativity is the ability to 
make available stored information new, and new things 
have more meaning than imitation for infants, and their 
imagination and fantasy become important assets2. 

Effective teaching and learning for children’s 
creativity development can be achieved when they form 
a desirable learning environment based on teacher’s 
theory and practical knowledge and interact with infants. 
Therefore, in order to educate young children effectively, 
it is necessary to utilize proper teaching medium 
and teaching and learning methods in the advanced 
information age. Among the various teaching media, 
animation is a mass media with excellent information 
transfer effect in the information age. It is a mass media 
that goes beyond the scope of entertainment according to 
the development of video media since the 20th century 
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and goes across various fields such as politics, economy, 
philosophy, it is firmly established as a genre. In other 
words, animation is a piece of comprehensive art with 
both visual and print media characteristics, and it can 
be an effective teaching medium for children’s creativity 
development as it has educational function as a medium 
of knowledge and information as well as entertainment 
function. In particular, there is often a conflict situation 
in the animation contents, so creativity develops in the 
process of self-exploration of problem-solving methods 
in the conflict situation3.

Animation fairy tale is a fairy tale that composes a 
picture fairy tale together with not only texts and voices 
but also pictures as animations according to animation 
production techniques. 4suggested the possibility of 
educational use of animation, which can enhance the 
learning effect and provide much information to young 
children by making good use of such animation as 
a teaching medium. Especially, the most prominent 
feature of animation is ‘Fantasy’. Fantasy, which is the 
source and the driving force of fairy tales, is not merely 
a talent to think about whatever happens, but it induces 
new thoughts and emotions in imaginary world it means 
power to do.

The educational value of animation can be enjoyed 
or read by young children who cannot read or write, 
and you can see facts and situations that cannot be 
seen through animation. Since animation is expressed 
through paintings, infant dreams and imaginations can 
be unfolded because there is no limit to the development 
of the plot 5. In this way, the animation can be easily 
accessed with interest by the infant. By providing 
diverse contents over time, it will be able to expand 
the existing knowledge of the infant, and will be an 
effective teaching medium for promoting the creativity 
by promoting the thinking.

In 1982, UNESCO suggested that it is necessary to 
develop a curriculum that educates teachers about media 
knowledge and awareness for media education6. In order 
to utilize animations properly in the early childhood 
education field, it is necessary to show the animation 
and then expand the contents to link them to activities7. 
However, according to a study by 8, early childhood 

teachers in Korea show animation to infants frequently, 
but rather than linking activities to expanding contents 
of animation, respectively.

The preceding studies on animation related creativity 
program are few, and it is effective to improve creativity 
of infant using the animation of imagination animation. 
The activity of listening to music through animation was 
effective in promoting the creativity of young children 
9. In addition, the creativity program using manga and 
animation was effective in the creativity of the young 
children and the creative problem solving ability10, 
and the camber technique using the animation video 
appreciation was effective in promoting the creativity 
of young children. Nonetheless, these previous studies 
consisted of one type of activities such as superficial - 
arithmetic thinking, listening to music, language, and 
story - telling.

Therefore, in order to develop a 5-year-old creativity 
program for young children that is applicable to the 
field of early childhood education, this study selected 
appropriate animation for a lifestyle theme and then 
selected various animation types such as drama, game, 
art, cooking, and science. In order to accomplish the 
purpose of the study, the following research problems 
were set up.

Research questions 1. What is the model of creativity 
program using animation of young children?

Research questions 2. What is the activity of creativity 
program using animation of young children?

METHOD

Process of Program Development: The purpose of this 
study is to develop an creativity program model using 
Disney animation and to develop developed program 
teaching model and to select appropriate animation for 
11 life subjects applicable to 5 year old young children 
and then to develop 3-4 creativity program activities. 
The development process of the creativity program using 
Disney animation was completed through the following 
six steps as shown in Fig 1.
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Figure 1: Development process of creative and humanity program using Disney animation

First, the necessity of development of creativity 
program was examined by examining previous 
researches and documents related to creativity of young 
children. Second, we examined the precedents and 
literature related to creativity and set the basic direction 
of creativity program developed in this study. In other 
words, the basic concept of creativity was established 
and the creativity factor was set. Third, we tried to utilize 
Disney animation as an effective medium for young 
children’s creativity development. We set evaluation 
criteria for selection of Disney animation, and selected 
11 Disney animated fairy tale lists based on them. Fourth, 
after constructing and developing a creative program 
using Disney animation such as goal setting, content 
selection, teaching and learning method selection and 
evaluation method selection based on the 5th year 
nursing course, respectively. Fifth, we developed a model 
of creativity program based on Disney animation. Based 
on this, we developed the project plan for 44 program 
activities. Sixth, the creativity program using the final 
Disney animation was developed. In other words, we 
developed a program instructional model and developed 
a total of 40 activities for each 3 to 4 life topics.

Contents of Program Model: The model of this 
program was developed as shown in Fig. 2 using the 
assimilation education program.

Figure 2: Creativity program teaching model using 
Disney animation

In this process, 10 creativity and early childhood 
education experts (professors and teachers) were tested. 
The teaching and learning activities of each session were 
composed of ‘introduction - development - finishing and 
development’. At the introduction stage, we introduced 
Disney animated fairy tales and made them listen to 
fairy tales. In the development stage, we explored 
Disney animated fairy tale situations and explored ways 
to solve various problem situations. In summary and 
development phase, we expanded to various activities.

Selected Disney Animation: We tried to use Disney 
animation to select the animation suitable for the 
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creativity program activity because most infant teachers 
are very fond of it. Disney Animation’s selection 
criteria are based on the creative education elements 
composed of cognitive elements, inclination elements, 
and synchronous elements presented by Moon Il-rin and 
Choi In-su, who set the standard, we used entertainment, 
education, and appropriateness as criteria. In other 
words, whether or not recreation affects children ‘, ‘ does 
it reflect the needs of young children’, ‘does it provide 

the right information on the subject’, ‘does it help the 
young children’ ‘Is it appropriate for three infants?’ And 
‘Is it appropriate for the content of the life topic?’.

The selection process of the animation list was firstly 
calculated 72 of the Disney animations released from 
the 1970s to the 2013, and based on the contents of the 
animation and the evaluation criteria set up in the past, 
through the content validity of three early childhood 
education experts, were selected for the animation.

RESULTS

Table 1 is the creativity program for young children using Disney animation.

Table 1: The creativity program for young children using Disney animation

Division Life topic Animation Type Activity name

1 Kindergarten 
and friends Toy story

Share your story Let me introduce you and your friends.
Body expression Become a navigation king.

Role play Become a Toy Story friend.
Cooking I make cookies.

2 Me and my 
family

Finding 
Nemo

Body expression Become Nemo and play a pantomime situation.
Art Represent my family as a fish.

Language Write a letter in your own favor.
Music Open up a celebration for Nemo and Malin.

3 Hometown Chicken 
little

Art I decorate the neighborhood I want to live in.
Share your story Find a way to save our neighborhood.

Role play It’s bad to be bullied.

4 Animals and 
plants

Mouse 
rescue II

Share your story Find out about rare animals.
Body expression Be a mouse rescue animal.

Language Make a mouse rescue animal.

5 Health and 
Safety

Cloudy 
with a 

chance of 
meatballs?

Cooking I make a good fusion dish.
Science Make a blueprint for a food making machine.

Role play Become a weather caster to inform the weather of 
food.

Music I make a food advertisement song.

6 Living tools Super bad

Art Become a group and a group to create new 
futuristic tools.

Science Make your own invention book.
Share your story Learn about the energy of the future.

Game Organize the vector and the grove lab.

7 Transportation Airplane
Game What airplane am I?
Active I can get through.

Art I make a plane of the future.

8 Our country
Atlantis: 

Lost 
Empire

Language I make Atlantis country book.
Share your story I want to be president.

Cooking I make dishes for the Atlantis people.
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Conted…

9
Countries 
around the 

world
Car 2

Science Money has disappeared.
Math Pair architecture and national flag with country.

Stacking play Build a new building.
Art Let’s make a world travel map.

10 Environment 
and Life Well E

Share your story My earth hurts.
Art 1 I make well E and Eve.

Art 2 Let’s express our recycled products in 
masterpieces.

11
Spring, 

Summer, Fall, 
Winter

Frozen
Share your story See the background of the winter kingdom and 

learn about winter weather.
Science Set up your own winter kingdom.

Body expression I make musicals in the background of summer. 

Fourth, a variety of creative thinking experiences 
such as exploring the fairy tale situation and exploring 
problem solving methods in the activity of the infant 
creativity enhancement program using animation are 
deepened into the daily life area beyond the creative idea 
in the virtual space of the young children, It will help 
you grow into a convergent talent.

Especially, the experience of various conflicts such 
as moral dilemma and problem situation in creativity 
promotion activities using animation makes it possible to 
immerse not only the emotions of the characters of the 
infants, but also the problem situations, and the infant 
himself shows up in the animation fairy tale I will have 
an opportunity to reflect on myself through surrogate 
experience, such as thinking about and solving what to do.

Fifth, this study linked the activities based on the 
creativity program model using animations to the 
theme of life, and selected the animation line that can 
be handled in the life topic. Therefore, it is meaningful 
that this program activity is developed so that it can be 
applied and utilized in the curriculum at the stage of early 
childhood education. Nevertheless, rather than applying 
the activities presented in this program, it should be 
flexibly implemented in consideration of the situation 
of each classroom and the interest of young children 
in connection with the advance activities or extension 
activities in the field of early childhood education.

Ethical Clearance: Not required

Source of Funding: Self

Conflict of Interest: Disney Animation of Young Children

CONCLUSION

Consequently, first, Disney Animation, which is the 
teaching medium of this study, is an important medium 
that connects education and play in this creativity 
program, and it coincides with the integrated approach 
to creativity of this study. In other words, intrinsic 
motivation in an integrated approach is an important 
factor for creativity. Intrinsically synchronized and 
concentrated infants can immerse themselves in data 
and activities they experience, work-play dichotomy, 
and challenging tasks.

Second, this study used Disney animation as a 
teaching medium to develop creativity program models 
and activities that can promote infant creativity in the 
advanced information society. As a part of the convergent 
talent education, which has become an issue in the early 
childhood education field, it provided a teaching and 
learning method connecting Disney animation media 
and early childhood education.

Third, the program model developed in this study 
is applied and applied to the field of early childhood, so 
that when the early childhood teachers conduct activities 
of creativity class and various types and areas, they form 
a ‘creative classroom culture’ It will help. This study 
suggests ways to select and utilize diverse media such 
as animation from the activity - centered activities of 
early childhood creativity in early childhood education 
on the aspect of early childhood teachers. In the process, 
we can expect to cultivate a convergent human resource 
with three aspects of creativity, cognitive, propensity 
and motivation.
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ABSTRACT

Background/Objectives: This study aimed to examine the structural relationships of positive caring, 
negative feeling, and self-esteem that affect life satisfaction of college students in Korea.

Method/Statistical analysis: This study used data of the seventh KCYSPS (Korean Children and Youth 
Panel Survey) of 2016. The participants were college 1st year students. The number of participants was 1881 
students.

Findings: The participants in this study were 954 females (50.7%) and 927 males (49.3%). The mean age 
was 19.89 years old. Most participants were included in the middle class of socioeconomic status (63.0%). 
The participants who visited foreign countries were 322 persons (17.1%). The participants who experienced 
gambling were 29 persons (1.9%). This study showed positive caring, negative feeling, and self-esteem 
were prominent variables to predict life satisfaction of college students. Self-esteem was the most influential 
factor in life satisfaction of college students rather than positive caring and negative feeling. Also, the study 
showed the mediating effect of self-esteem in the relationship between positive caring and life satisfaction 
of college students. And it also showed that negative feeling indirectly influenced life satisfaction of college 
students via self-resilience.

Improvements/Applications: These findings imply that positive caring, negative feeling and self-esteem 
are important variables of life satisfaction and can be used as important intervention factors which increase 
life satisfaction among college students.

Keywords: life satisfaction, self-esteem, positive caring, negative feeling, students, Korea

INTRODUCTION

According to the Ministry of Education, the 
18-year-old school population is expected to decline 
from 625,000 in 2015 to 500,000 in 2020 and to 
440,000 in 2030. This is a decrease of 23.4% and 32.5%, 
respectively1. This decline in the school-age population 
is causing problems such as a reduction of university 
enrollment quota, increasing dropout rate of college 
students, and university restructuring. The dropout 
rate of college students is high during the first year of 

admission, and the decline in college life satisfaction 
and university adaptation is an important variable2. 
Since college students are also members of a society, 
they should get along well with other people to survive 
in their environment3. Literature analysis revealed that 
positive caring, negative feeling, and life satisfaction 
has been separately investigated in other studies4,5. In 
this study, the variables of positive caring, negative 
feeling, and satisfaction has been investigated, and their 
correlations with one another will be investigated in the 
structural equation model.

Life satisfaction is the way in which people show 
their emotions and feelings6. Life satisfaction is one of 
the themes focusing on the positive qualities of human 
nature psychologically3. Life satisfaction of college 
students can affect overall university life, employment, 
and even adulthood in general. Life satisfaction of college 
students is influenced by individual internal factors, 
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family environment factors, and social environment. 
Self-esteem is explained as an individual’s thoughts and 
feelings that he or she is a valuable and important person7 
There are not many studies on life satisfaction and self-
esteem among early college students. Therefore, studies 
to research a variety of strategies are needed to improve 
the life satisfaction of college students at the beginning 
of adulthood. This study aims to test the developed 
model whether there is a casual relationship among 
positive caring, negative feeling, self-esteem, and life 
satisfaction (See Fig. 1).

Figure 1: Hypothesized path model

MATERIALS AND METHOD

Participants: Data were collected from the seventh 
KCYSPS (Korean Children and Youth Panel Survey) 
of 2016. The participants were college 1st year students. 
The number of participants was 1881 students.

Study Design: The purpose of the study was to test 
the hypothesized model connecting positive caring, 
negative caring, self-esteem with life satisfaction of 
college students.

Measurement

Life satisfaction: Life satisfaction scales used by Kim 
and Baek8 were used in this study. It was composed of 3 
items asking about a degree of life satisfaction (e.g., “I 
enjoy living”, “I don’t have much worries”). Each item 
was evaluated with the 4 point Likert scale. A higher 
score meant a higher level of life satisfaction from 
students. Cronbach’s alpha coefficient was .79.

Self-esteem: Self-esteem scales made by Rosenberg7 
were used in this study. It was composed of 10 items 
asking about a degree of self-esteem (e.g., “I have a lot 
of good points”, “I am very competent person”). Each 
item was evaluated with the 4 point Likert scale. The 
higher score meant a better level of self-esteem from 
students. Cronbach’s alpha coefficient was .71.

Affection: Affection scales used by Huh9were used in 
this study. It was composed of 4 items asking about 
a degree of affection from their parents (e.g., “They 
respect my opinion.”, “They say they like me.”). Each 
item was evaluated with the 4 point Likert scale. The 
higher score meant the more affection from their parents. 
Cronbach’s alpha coefficient was .73.

Rational explanation: Rational explanation scales used 
by Huh9were used in this study. It was composed of 3 
items asking about a degree of rational explanation (e.g., 
“Parents explain why instead of forcing to follow their 
decisions unconditionally.”, “If I make an unreasonable 
request to my parent, they explain why they do not allow 
it.”). Each item was evaluated with the 4 point Likert 
scale. The higher score meant the better level of rational 
explanation from their parents. Cronbach’s alpha 
coefficient was .80.

Aggression: Aggression scales used by Cho and Lim10 
were used in this study. It was composed of 6 items 
asking about a degree of aggression (e.g., “I sometimes 
find fault with little things.”, “I sometimes interfere with 
what others do.”). Each item was evaluated with the 
4 point Likert scale. The higher score meant the more 
aggressive level. Cronbach’s alpha coefficient was .81.

Social withdrawl: Social withdrawal scales used by Kim 
and Kim11 were used in this study. It was composed of 5 
items asking about a degree of social withdrawal (e.g., “I 
feel awkward when there are many people around.”, “I 
am shy a lot.”). Each item was evaluated with the 4 point 
Likert scale. The higher score meant the more shy level. 
Cronbach’s alpha coefficient was .89.

Data Analysis: Data were analyzed using Statistical 
Package for the Social Sciences and the Analysis of 
Moment Structures statistical software programs12.

RESULTS

Demographic characteristics: The participants in the 
study were 954 females (50.7%) and 927 males (49.3%). 
The average age was 19.89 years old. Most participants 
were included in the middle class of socioeconomic 
status (63.0%). The participants who visited foreign 
countries were 322 persons (17.1%)(Table 1).
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Table 1: General characteristics (N = 1881)

Variable Categoty N (%), Mean ± SD

Gender
Male 927 (49.3%)

Female 954 (50.7%)
Age - 19.89±0.34

Economic 
status

Very wealthy 6 (0.3%)
Wealthy 96 (5.1%)

A little wealthy 248 (13.2%)
Normal 1,185 (63.0%)

A little poor 232 (12.3%)
Poor 101 (5.4%)

Very poor 13 (0.7%)

Drinking
Yes 1,504 (80.0%)
No 377 (20.0%)

Smoking
Yes 380 (20.2%)
No 1,501 (79.8%)

Descriptive statistics: Descriptive statistics for 
participants’ life satisfaction, self-esteem, affection, 

rational explanation are described as seen in Table 2. The 
level of life satisfaction and self-esteem was 2.84±.58, 
2.94±.45 point each.

Table 2: Descriptive statistics for variables (N = 1881)

Variable Mean ± SD
Life satisfaction 2.84 ± .58

Self-esteem 2.94 ± .45
Affection 3.11 ± .54

Rational explanation 2.82 ± .58
Aggression 1.80 ± .52

Social withdrawal 2.19 ± .71

Correlation between main variables: Correlations 
among main variables are described as seen in Table 
3. Life satisfaction was significantly positively related 
to self-esteem (r = .60, p<.001), affection (r = .37, 
p<.001), rational explanation (r = .29, p<.001). But 
life satisfaction was significantly negatively related to 
aggression (r = -.28, p<.001) and social withdrawal (r = 
.30, p<.001).

Table 3: Correlation between main variables (N = 1881)

Affection Rational 
explanation Aggression Social 

withdrawal Self-esteem Life 
satisfaction

Affection 1
Rational explanation .60*** 1

Aggression -.22*** -.18*** 1
Social withdrawal -.12*** -.11*** .37*** 1

Self-esteem .36*** .25*** -.37*** -.38*** 1
Life satisfaction .37*** .29*** -.28*** -.30*** .60*** 1

*p<.05, **p<.01, ***p<.001

The model testing: The initial analysis of the 
hypothesized model revealed adequate fit to the data χ2 = 
40.31, df =6, p < .001, TLI = 0.97, CFI = 0.99, RMSEA 
=0.06) (Table 6, Figure1). All specified paths were 
significant (Table 4). A competing model which have 
a direct path of the negative feeling to life satisfaction 
within the model was explored to enhance the model 
fit. Based on theoretical reasoning and literature review 
suggesting a significant relationship between negative 
feeling and life satisfaction (Table 5), the competitive 
model (final model) has a direct path from the negative 

feeling to life satisfaction within the hypothesized 
model (Table 5, Fig.2). The final model resulted in a 
substantially better fit to the data (χ2 =23.86, df = 5, p < 
.001, TLI = 0.98, CFI = 0.99, RMSEA =0.04) (Table 6, 
Figure 2). Comparing the hypothesized model with the 
final model (Δχ2 

df=1=16.45), the latter is better. Sobel’s 
test suggested that self-esteem partially mediates the 
relation between positive caring and life satisfaction 
(Z=7.13, p<.001), and self-esteem partially mediates the 
relation between negative feeling and life satisfaction 
(Z=-9.89, p<.001).
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Table 4: Regression weights of hypothesized model

Estimate
(unstandardized)

Estimate
(standardized) S. E C. R

Positive caring --> Self-esteem .24 .21*** .03 7.60
Negative feeling--> Self-esteem -.58 -.55*** .05 -12.93

Positive caring --> Rational explanation 1.00 .67*** - -
Positive caring --> Affection 1.22 .89*** .07 16.55

Negative feeling--> Social withdrawal 1.00 .60*** - -
Negative feeling--> Aggression .74 .61*** .05 14.70

Positive caring --> Life satisfaction .33 .22*** .03 9.63
Self-esteem --> Life satisfaction .66 .51*** .03 25.09

***P<.001, *P<.05

Table 5: Regression weights of final model

Estimate
(unstandardized)

Estimate
(standardized) S. E C. R

Positive caring --> Self-esteem .25 .21*** .03 7.85
Negative feeling--> Self-esteem -.57 -.55*** .04 -13.04

Positive caring --> Rational explanation 1.00 .67*** - -
Positive caring --> Affection 1.24 .89*** .08 16.25

Negative feeling--> Social withdrawal 1.00 .61*** - -
Negative feeling--> Aggression .73 .60*** .05 14.93

Positive caring --> Life satisfaction .30 .20*** .03 8.83
Self-esteem --> Life satisfaction .55 .43*** .04 14.33

Negative feeling --> Life satisfaction -.20 -.15*** .05 -3.91
***P<.001, *P<.05

Table 6: Model fitness index for hypothesized model and final structure model

Model χ2 df p TLI CFI RMSEA Δχ2 

Hypothesized model 40.31 6 0.00 0.97 0.99 0.06 -
 Final Study model 23.86 5 0.00 0.98 0.99 0.04 -16.45

Table 7: Direct and indirect standardized coefficient for the final model

Standardized
direct effect

Standardized
indirect effect

Standardized
total effect SMC

Positive caring --> Self-esteem .21*** - .21
Negative feeling--> Self-esteem -.55*** - -.55 .43

Positive caring --> Life satisfaction .20*** .09** .30
Self-esteem --> Life satisfaction .43*** - .43 .41

Negative feeling --> Life satisfaction -.15*** -.24** -.38
***P<.001, **P<.01
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Figure 2: Final study model

DISCUSSION

This study aimed to examine the structural 
relationships of positive caring, negative feeling, and 
self-esteem that affect life satisfaction of college students. 
The structural model developed on the basis of the causal 
correlations between positive caring, negative feeling, 
self-esteem and life satisfaction was verified. Firstly, it 
is turned out positive caring significantly positive affect 
life satisfaction of college students. This result is partly 
similar to the previous study about stressing parent 
positive caring13. College students have various stresses 
such as academic work, job management and friends, but 
the positive caring they receive from their parent has a 
significantly positive effect on their life satisfaction, so 
the importance of raising their children at home is more 
emphasized. Secondly, negative feeling has an impact on 
negatively life satisfaction of college students. This result 
is also supported by the previous study4. Life satisfaction 
is one of the themes focusing on the positive qualities of 
human nature psychologically3. Individuals with negative 
feeling seems to blame themselves and others, have a 
negative self-esteem because of the negative message 
effects they receive from the environment3,14. When 
negative feeling such as aggression or social withdrawal 
increase, it becomes difficult to get close to others or feel 
intimacy with others, then it reduces social relationships 
and communication, and the life satisfaction is decreasing 
as a result. Thirdly, self-esteem was the most influential 
factor in life satisfaction of college students rather than 
positive caring and negative feeling15,16.

Fourthly, this study showed the mediating effect of 
self-esteem in the relationship among positive caring 
and life satisfaction of college students. Positive caring 
indirectly influence life satisfaction of college students 
via self-resilience. The higher the parental positive caring, 
the higher the self-esteem. And as a result, a level of life 
satisfaction increases. A person who has been cared with 

love and affection at home recognizes himself as a valued 
person, and a person with such a high self-worth will grow 
up to be more satisfied with his or her life. Therefore, it is 
emphasized that affectionate care at home and in school is 
always important in modern society17.

Fifthly, this study showed the mediating effect of 
self-esteem in the relationship among negative feeling 
and life satisfaction of college students. Negative feeling 
indirectly influence life satisfaction of college students 
via self-resilience. As a result, the higher the negative 
feeling, the lower self-esteem and the lower the life 
satisfaction. Through the study of a relationship between 
negative feeling and life satisfaction of college students, 
it was confirmed that negative feeling was examined as a 
mediator of self-esteem in the path of negative feeling to 
life satisfaction. Through this, an important variable that 
affects life satisfaction of college students was found and 
that is significant in that it provides a theoretical basis 
for establishing an intervention strategy to enhance life 
satisfaction. This study showed that negative feeling 
has more influence on life satisfaction by mediation of 
self-esteem than the direct influence to life satisfaction. 
These results suggest that it is necessary to strengthen 
self-esteem for adolescents who give up their lives by 
negative feeling such as aggression or social withdrawal 
or whose life satisfaction is low. In order to improve 
the self-esteem of adolescents, academic and practical 
efforts should be made together.

These findings imply that positive caring, negative 
feeling and self-esteem are important variables of life 
satisfaction and can be used as critical intervention 
factors that increase life satisfaction among college 
students13. Education experts have begun to pay more 
attention to the evaluation and promotion of self-esteem 
and life satisfaction of college students5.

CONCLUSION

This study aimed to examine the structural 
relationships of positive caring, negative feeling, and 
self-esteem that affect life satisfaction of college students 
in Korea. This study showed positive caring, negative 
feeling, and self-esteem were prominent variables to 
predict life satisfaction of college students. Also this 
study showed the mediating effect of self-esteem in the 
relationship among positive caring and life satisfaction 
of college students. In addition, this study showed the 
mediating effect of self-esteem in the relationship among 
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negative feeling and life satisfaction of college students. 
Negative feeling indirectly influence life satisfaction of 
college students via self-resilience. These results may 
have insight into the an effect of self-esteem on life 
satisfaction among Korean college students
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ABSTRACT

Background/Objectives: The purpose of this study was to evaluate relationships between trust-forming 
factors, leader trust, university trust, university satisfaction, and maintenance of relationship in university 
physical education courses.

Method/Statistical analysis: Frequency analysis, exploratory factor analysis, reliability analysis, correlation 
analysis, and regression analysis were conducted to explain participants’ characteristics and questionnaire 
using PASW (ver. 18.0).

Findings: The result of this study was as follows. First, trust-forming factors affecting leader trust were 
faithfulness and good will and trust-forming factors affecting university trust were faithfulness. Second, 
leader trust significantly affected university trust. Third, leader trust and university trust all significantly 
affected university satisfaction. Fourth, university satisfaction significantly affected maintenance of 
relationship.

Improvements/Applications: A university plays an important role in providing a good quality of service 
and may need efforts to improve the quality of education services. Also, it is determined that the roles and 
responsibilities of university faculty members as a leader are important.

Keywords: Trust-Forming Factors, Leader Trust, University Trust, University Satisfaction, Maintenance of 
Relationship

INTRODUCTION

The important purpose of university physical 
education courses is to improve cognitive, social, and 
affective abilities through physical activities, so students 
enable to lead the pleasant life 1. Therefore, university 
physical education courses play an important role in 
encouraging student to promote participation in physical 
activities as well as experiences for improved quality of 
life through active participation.

University education needs social relationship 
between students when education services are provided. 
In other words, leaders in universities may have the 
responsibility for social relationship between students 
because they are education service providers to meet 
students the most frequently. So, leader trust is an 
important role to students that receive education service 
at university.

The studies in regard to leader trust have been 
continually documented since 1950 2,3,4. In particular, 
it is important to build mutual trust between students 
and leaders and students and universities for active and 
productive communication 5. Furthermore, university 
trust is important to students who receive education 
service at the university. Generally, trust in the area 

DOI Number: 10.5958/0976-5506.2018.01582.6 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         959      

of relation marketing is essential to build long-term 
relationship between a company and customer and is 
an important factor to promote business performance 
through customer loyalty as a service provider 6. 
However, service trust is classified into content and object 
multi-dimension 7. So, single and multidimensional 
perspectives to measure trust for education service at 
university should be considered together.

In counterpoint to the preceding studies provided, 
this study added a leader trust factor to consider 
multidimensional perspectives. Thus, the purpose 
of this study was to find relationship between trust-
forming factors, leader trust, university trust, university 
satisfaction, and maintenance of relationship in 
university physical education courses. For this study, 
four hypotheses were provided and research design was 
suggested to reveal purposes (Figure 1).

Hypothesis 1: Leader trust of university physical education 
courses will significantly affect multidimensional trust.

Hypothesis 2: Leader trust of university physical education 
courses will significantly affect university trust.

Hypothesis 3: Multidimensional trust will significantly 
affect university satisfaction.

Hypothesis 4: University satisfaction will significantly 
affect maintenance of relationship at university.

Figure 1: Research model

MATERIALS AND METHOD

Research Subject: Participants included 400 university 
students who participated in university physical 
education courses in 2016 and were selected by 
convenience sampling. The setting was three universities 
in Seoul, Gyeonggi-do, and Chungcheong-do in Korea. 
The self-report questionnaire was distributed to students 
and directly returned from them. The table 1 indicates 
participants’ demographic characteristics.

Table 1: Demographic characteristics of research subjects

Gender Frequency % Grade Frequency % Area Frequency %
Man 189 51.8 a freshman 96 26.3 Seoul 127 24.8

a sophomore 87 23.8 Gyeonggi 120 32.9

female
176 48.2 a junior 85 23.3 Chungcheong 118 32.3

a senior 97 26.6

According to our result, there were 189 males and 
176 females. Specifically, there were 96 freshmen, 87 
sophomores, 85 junior, and 97 senior. Areas located at 
universities were Seoul (n=127), Gyeonggi-do (n=120), 
and Chungcheong-do (n=118).

Inquiry Tool: This study used Likert-type survey and 
detailed questions are as follows.

First, a questionnaire that inquires about faithfulness, 
capabilities, good will, leader trust, and university trust 
was created and based on the existing survey, developed 
by Sirdeshmukh, Singh, and Sabol 8. Second, four 

questions for university satisfaction, developed by Oliver 
9, was included. Third, four questions for maintenance 
of relationship, developed by Dick and Basu 10, was 
included.

Validity and Reliability of Inquiry Tool: Items with 
factor loadings of more than .5 were selected using 
varimax in exploration factor analysis (Table 2). This 
study found that Factor 1, 2, 3 contained items that 
reflected faithfulness, capabilities, and good will 
respectively. The accumulated percentage of explained 
variance was 83.97% (Table 2).
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Table 2: Results of exploration factor analysis on Trust-Forming Factors

Factor 1 Factor 2 Factor 3 h2

Trust-Forming Factors 1 .846 .310 .255 .877
Trust-Forming Factors 2 .853 .300 .189 .853
Trust-Forming Factors 3 .808 .357 .253 .844
Trust-Forming Factors 4 .781 .318 .331 .821
Trust-Forming Factors 5 .387 .691 .287 .710
Trust-Forming Factors 6 .276 .822 .299 .842
Trust-Forming Factors 7 .320 .822 .298 .866
Trust-Forming Factors 8 .371 .781 .281 .827
Trust-Forming Factors 9 .378 .443 .718 .854
Trust-Forming Factors 10 .308 .382 .814 .903

Eigenvalue 3.410 3.197 1.790
Variance (%) 34.100 31.969 17.902

Accumulation (%) 34.100 66.069 83.971

Data Processing: Frequency analysis, exploratory 

factor analysis, reliability analysis, correlation analysis 

and regression analysis were conducted using PASW 

(Ver. 18.0).

Correlation Analysis: The correlation analysis was 

performed to quantify the association between each 

variable and is presented in Table 4. It was hypothesized 

that there would be a positive correlation between each 

variable and our results corresponded with hypothesis. 

The discriminant validity is achieved when the value of 

1 is not included within the 95% confidence interval 12.

Cronbach’s alpha on all items was used as a measure 
of the reliability and ranged from .815 and .95 that had 
acceptable reliability 11. The reliability analysis is shown 
in Table 3.

Table 3: Reliability analysis

Cronbach's α

Trust-Forming 
Factors

Faithfulness .938
Capabilities .919
Good will .859

Leader Trust .950
University Trust .917

University Satisfaction .906
Maintenance of Relationship .815

Table 4: Correlation analysis

Dependent 1 2 3 4 5 6 7
Faithfulness 1
Capabilities .731** 1
Good will .708** .783** 1

Leader Trust .381** .342** .412** 1
University Trust .283** .244** .259** .539** 1

University Satisfaction .290** .264** .316** .633** .734** 1
Maintenance of Relationship .264** .259** .287** .543** .754** .665** 1

**p<.01

RESULTS

Relationship between Trust-Forming Factors and Leader 
Trust: The multiple regression analysis was conducted 
to find the association between trust-forming factors 
and leader trust. This study revealed that faithfulness 

and good will were important antecedent factors to 
affect leader trust (Table 5). The power of trust-forming 
factors explaining a change of leader trust was found to 
be 18.6%, and in standardized regression coefficient, 
good will was found to be highest .305, followed by 
faithfulness (.191).



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         961      

Table 5: Regression analysis

Dependent Independent
Standardized 
Coefficients t

β

Leader 
Trust

Faithfulness .191 2.605*
Capabilities -.037 -.443
Good will .305 3.791***

R2 = .186, F = 27.501, p = .000,

*p<.05, ***p<.001

Relationship between Trust-Forming Factors and 
University Trust: The multiple regression analysis was 
conducted to find the association between trust-forming 
factors and university trust. This study revealed that 
faithfulness, capabilities, and good will were important 
antecedent factors to affect university trust (Table 
6). The power of trust-forming factors explaining a 
change of university trust was found to be 8.7%, and 
in standardized regression coefficient, faithfulness was 
found to be highest .193, followed by good will (.107), 
and capabilities (.018).

Table 6: Regression analysis

Dependent Independent
Standardized 
Coefficients t

β

University 
Trust

Faithfulness .193 2.484*
Capabilities .018 .209
Good will .107 1.258

R2= .087, F= 11.460, p= .000,

*p<.05

Relationship between Multidimensional Trust and 
University Satisfaction: The multiple regression 
analysis was conducted to find the association between 
multidimensional trust and university satisfaction. 
This study revealed that leader and university trust 
significantly affected university satisfaction (Table 7), 
so leader and university trust were important antecedent 
factors to affect university satisfaction. The power of 
multidimensional trust explaining a change of university 
satisfaction was found to be 61.9%, and in standardized 
regression coefficient, university trust was found to be 
.554, and leader trust (.335).

Table 7: Regression analysis

Dependent Independent
Standardized 
Coefficients t

β

University 
Satisfaction

Leader 
Trust .335 8.683***

University 
Trust .554 14.375***

R2 = .619, F = 293.598, p = .000,

***p<.001

Relationship between University Satisfaction and 
Maintenance of Relationship: The regression analysis 
was conducted to find the association between university 
satisfaction and maintenance of relationship. This study 
revealed that university satisfaction significantly affected 
maintenance of relationship (Table 8), so university 
satisfaction was an important antecedent factor to affect 
maintenance of relationship. The power of university 
satisfaction explaining a change of maintenance of 
relationship was found to be 44.2%, and the standardized 
regression coefficient was found to be .665.

Table 8: Regression analysis

Dependent Independent
Standardized 
Coefficients t

β

University 
Satisfaction

Maintenance 
of 

Relationship
.665 16.949***

R2 = .442, F = 287.253, p = .000,

***p<.001

DISCUSSION

This study revealed that faithfulness and good 
will are considered as important antecedent factors in 
regard to leader trust, while leader trust is an important 
antecedent factor in regard to university trust. In 
addition, leader and university trust all are considered 
as important antecedent factors in regard to university 
satisfaction, while university satisfaction was an 
important antecedent factor in regard to maintenance of 
relationship.

In the research by Anderson and Sullivan 13, they 
pointed out that customer satisfaction is a very important 
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variable in maintaining the relations with a customer. 
They also argued that the higher a customer-perceived 
satisfaction, the more a customer’s intention to maintain 
purchase continuously, whereas their intention to 
transfer to other services comes to decrease, if anything. 
Even in the research by Lee, Choi, and Han 14, they set 
forth a view that satisfaction formed by the customers 
using a commercial sports center has a positive influence 
on retention of relations with the center.

The satisfaction with the class experience in cultural 
physical education in college is highly likely to get 
across to others positively through word of mouth by 
the class experience students. The influence of word-of-
mouth spread is very big because word of mouth through 
satisfaction makes it relatively easy to deliver class 
information, and it is delivered to the objects in large 
numbers simultaneously with delivery 15. It might be said 
that the positive transition through such reliability and 
satisfaction plays a great role in the retention of relations 
with a school. Therefore, to give a lot bigger reliability to 
class-participating college students, it might be necessary 
to arrange a plan that can increase college students’ 
emotional characteristic and cognitive characteristic 
through the culture physical education class.

Based on our results, this study maintains that 
university faculty members as a leader play an important 
role in promoting physical education courses in 
universities and encouraging students to increase interest 
in physical education. Therefore, a university may need 
efforts to provide various physical education courses as 
well as high quality of education service.

CONCLUSION

The purpose of this study was to find relationships 
between trust-forming factors, leaser trust, university 
trust, university satisfaction, and maintenance of 
relationship in university physical education courses.

To reveal the purpose of this study, university 
students in Seoul, Gyeonggi-do, and Chungcheong-do 
who participated in university physical education courses 
in 2016 were selected. Total 365 valid questionnaires 
for this study were analyzed using frequency analysis, 
exploratory factor analysis, reliability analysis, 
correlation analysis, and regression analysis via PASW 
(Ver. 18.0).

The result of this study was as follows. First, trust-
forming factors affecting leader trust were faithfulness 

and good will and trust-forming factors affecting 
university trust were faithfulness. Second, leader trust 
significantly affected university trust. Third, leader trust 
and university trust all significantly affected university 
satisfaction. Fourth, university satisfaction significantly 
affected maintenance of relationship.
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ABSTRACT

This study is a descriptive study to investigate relevance of dry eye symptoms and physical symptoms of 
university students using smartphones and to identify the factors affecting dry eye symptoms. We collected 
data from university students in C province of Korea on March 3-29, 2016. They responded questionnaires 
of general characteristics, physical symptoms, and eye dry symptoms. 315 questionnaires were collected 
and 310 questionnaires were analyzed except for the incomplete one. Data were analyzed using t-test, one-
way ANOVA, Scheffe test, Descriptive analysis, Pearson’s correlation coefficients, and multiple regression 
analysis. The participants’ dry eye symptoms according to general characteristics showed statistically 
significant differences in gender (t=-3.306, p=.001), whether to wear contact lenses (t=-3.386, p=.001), 
smartphone use time (F=5.133, p=.002), and computer use time (F=5.137, p=.002). We were found that 68 
(21.9%) were normal, 80 (25.8%) were mild, 58 (18.7%) were moderate and 104 (33.5%) were severe, and 
that 78.1% of 310 students had dry eye. And OSDI (Ocular Surface Disease Index) showed a significant 
correlation with turtle neck syndrome (r=.343, p<.001), wrist tunnel syndrome(r=.252, p<.001), and eye 
fatigue(r=.681, p<.001), and OSDI was significantly affected by eye fatigue (β=.668, t=16.042, p<.001), and 
computer use time (β=.111, t=2.656, p=.008), these variables explained 47.2% of OSDI among university 
students. It is necessary a program that will reduce the unnecessary computer use time and make the students 
interested in the importance of proper use of smartphone to reduce eye fatigue.

Keywords: Dry eye symptoms, OSDI, Turtle neck symptoms, Wrist tunnel symptoms, eye fatigue

INTRODUCTION

In 2007, Dry Eye Workshop defined Dry Eye as a 
multifactorial disease of the tears and ocular surface that 
results in symptoms of discomfort, visual disturbance, 
and tear film instability with potential damage to 
the ocular surface. It is accompanied by increased 
osmolarity of the tear film and inflammation of the 
ocular surface 1. According to the Health Insurance 
Review and Assessment Service statistics 2, the number 
of patients treated with dry eye symptoms has steadily 
increased from 1.4 million to 2.4 million for the last 10 
years (2005~2015). Dry eye symptom is one of the most 
common ophthalmic diseases in clinical practice, and its 

symptoms are reported to include a foreign body feeling 
like sand in the eye, stiffness, blurred object, easily tired 
eye, burning, heavy eyelid, irregular eye congestion, 
and sticky eye mucus, etc. 3. In addition, although left 
untreated despite severe symptoms, it is reported that it 
causes corneal damage and severely impairs visual acuity 
4, and is associated with attention deficit hyperactivity 
disorder, sleep disorder, and depression 5.

The causes of dry eye symptoms are indoor 
environmental pollution 6, air pollution 7, contact lens 
wear and myopia correction, long smartphone use, TV, 
computer and reading 8, specific agents (antihistamines, 
antidepressants, antiarrhythmics, hormones, anti-
Parkinson’s drugs, etc.) or using artificial tears 9.

With the increasing use of computers and mobile-
phones and the Internet, as young adults have become 
more active in using documents, lectures, games, and 
Internet searches, previously, dry eye symptoms, which 
are common in older adults, are increasingly occurring 
in young adults 10.
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As a result of studying domestic and foreign 
previous researches, there were many studies on cases of 
occurrence of dry eye symptoms, but studies to analyze 
the influence factors to prevent dry eye symptoms were 
rare. In particular, the use of smartphones and computers, 
which have recently become widely available, can lead 
to various physical symptoms 10-11 as well as dry eye 
symptoms.

This study attempted to investigate the relationship 
between dry eye symptoms and physical symptoms, and 
factors affecting dry eye symptoms in young university 
students, and to use it as basic data to prevent the dry 
eye symptoms and physical symptoms of university 
students.

METHOD

Research Design: This study is a descriptive study to 
investigate relevance of dry eye symptoms and physical 
symptoms that are rapidly increasing in university 
students using smartphones and to identify the factors 
affecting dry eye symptoms.

Data Collection: The participants for this paper were 
university students in C Province of Korea, and the 
survey was conducted in 2016. 315 university students 
participated in the survey after informed consent. 
The required sample size was estimated by G*power 
3.1.2 Program. The minimum required sample size 
was 138 with significance level (α) 0.05, power of 
test (1-β) 0.95, effect size (p) 0.3, and the number of 
predictors 5. In considering the dropout rate, out of a 
total of 315 questionnaires collected, and except for 
the 5 questionnaire that had missing values and were 
responded improperly, a total of 310 questionnaires were 
used for the data analysis of this study.

Measurements: The questionnaire consisted of 
research participants’ general characteristics, risk 
factors, physical symptoms, and dry eye symptoms. 
The general characteristics included gender, age, grade, 
smoking, drinking, and caffeine intake, the risk factors 
included contact lens wear, sleep time, smartphone use 
time, computer use time, reading time, and the physical 
symptoms included turtle neck, carpal tunnel, and eye 
fatigue self-test. The turtle neck subjective symptom 
had a total of 14 items, ranging from 0 to 31 points, at a 
scale of 1 to 4 points. And 0 point is a healthy condition 
without problems, 1-5 points is attention, 6-9 points is 

warning, and 10 or more points is the risk of turtle neck 
syndrome. The subjective symptoms of the carpal tunnel 
were total 5 items, with 1 point in yes and 0 point in 
no, and if the total score was 4 points or more, it was 
measured as the carpal tunnel syndrome risk group. Eye 
fatigue subjective symptoms were measured on a total 
of 10 items, ranging from 1 point to 3 points, with 10-15 
points being normal, 16-20 points being warning, and 
21-30 points being ophthalmic.

Dry eye symptoms were measured using the Ocular 
Surface Disease Index (OSDI) developed by 12. The 
OSDI scores were calculated as follows with the 4 point 
scale of 12 items related to the perceived symptoms of 
the subjects on the eyeball surface, from 0 point for ‘not 
at all’ to 4 points for ‘always.’

OSDI score = (total score of items answered * 25 / 
number of items answered)

The OSDI score ranged from 0 to 100, with higher 
scores indicating severer dry eye symptoms. According 
to the OSDI score, 0-12 points were classified as normal, 
13-22 as mild dry eye, 23-32 as moderate dry eye, and 
33-100 as severe dry eye. Reliability was Cronbach’s 
α=.92 at the study of 14, and reliability in this study was 
Cronbach’s α=.89.

Data Analysis: This study used SPSS Win 22.0 for 
statistical analysis of the data, and conducted descriptive 
statistics for the general characteristics, physical 
symptoms, OSDI. For difference analysis of variables, 
we used t-test, one-way ANOVA, and analyzed the 
relation between variables with Pearson correlation 
coefficients. We used a stepwise multiple regressions for 
finding affecting factors of dry eye syndrome.

Ethical Consideration: Prior to data collection, this 
study considered the ethical aspects by providing 
participants with the purpose and method of research, 
utilization of research results, survey data to be used only 
for the study purpose, anonymity and confidentiality 
of research participants, and a description of stopping 
during the creation of the questionnaire, and by receiving 
the consent from participants. It took 10 to 15 minutes 
to complete the survey questionnaire items, and after the 
questionnaire items were fulfilled, a predetermined gift 
was provided for participants.

Limitations: This study was constricted by convenience 
sampling, which limited generalization to a broad 
population.
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RESULTS AND DISCUSSION

Dry Eye Syndrome according to general Characteristics: The Dry Eye Symptoms according to general 
characteristics of the participants are shown Table 1.

Table 1: OSDI ACCORDING TO GENERAL CHARACTERISTICS (N = 310)

Variables* Categories N (%)
M ± SD

OSDI
M ± SD t(p)/F(p)/ scheffe

Gender
Malea 83(26.8) 21.44 ± 18.31 -3.306(.001)*

a<bFemaleb 227(73.2) 29.37 ± 18.85

Age

Average 20.82 ± 5.66 25.91 ± 19.26

0.993(.396)
18-19 131(42.3) 29.71 ± 18.44
20-21 110(35.5) 25.44 ± 19.19
22-23 52(16.8) 27.08 ± 20.06
≥24 17(5.5)

Grade

1st 111(35.8) 25.34 ± 19.42

0.832(.477)
2nd 69(22.3) 26.93 ± 19.90
3rd 72(23.2) 29.72 ± 18.66
4th 58(18.7) 28.20 ± 17.55

Contact lenses
Not useda 185(59.7) 24.29 ± 18.85 -3.386(.001)*

a<bWearb 125(40.3) 31.62 ± 18.45

Sleeptime

<5hrs 32(10.3) 25.85 ± 22.00

0.148(.931)
5-6hrs 121(39.0) 27.63 ± 16.55
6-7hrs 122(39.4) 26.84 ± 18.81
≥7hrs 35(11.3) 28.57 ± 24.70

Smartphone use 
time

1-2hrsa 29(9.4) 22.34 ± 16.12
5.133(.002)*

a,b<c,d
2-3hrsb 109(35.2) 22.69 ± 17.09
3-5hrsc 111(35.8) 30.76 ± 19.80
≥5hrsd 61(19.7) 31.32 ± 20.13

Computer use time

<1hrsa 151(48.7) 25.04 ± 16.23
5.137(.002)*

a,b,c<d
1-2hrsb 76(24.5) 25.90 ± 17.53
2-3hrsc 50(16.1) 28.29 ± 21.81
≥3hrsd 33(10.6) 38.83 ± 25.24

Reading time

<1hrs 146(47.1) 25.94 ± 18.01

0.985(.400)
1-2hrs 80(25.8) 26.54 ± 19.15
2-3hrs 52(16.8) 30.81 ± 22.56
≥3hrs 32(10.3) 29.17 ± 16.63

*p<.01

Of the participants, 83 students (26.8%) were male 
and 227 students (73.2%) were female, and there was a 
significant difference between the two groups (t=0.993, 
p=.001). That is, the mean score of dry eye symptoms 
was higher in women than in men, which is consistent 

with the results of previous studies 10, 11. This suggests 
that women prefer to use contact lenses rather than 
eyeglasses and that they are affected by frequent eye 
makeup and hormones. The average age of them was 
20.82 years, 111 students (35.8%) were freshmen, 69 
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(22.3%) were sophomores, 72 (23.2%) were juniors, 
and 58 (18.7%) were seniors. There was no significant 
difference in dry eye symptoms between the ages and 
the grades, and there was no significant difference in 
smoking, drinking and caffeine use. However, there was 
a significant difference in wearing contact lenses. The 
average wearing time was 31.62±18.45 in 125 patients 
(40.3%), and 185 patients (59.7%) in non-wearing 
contact lenses were found to be mean 24.29±18.85. This 
was consistent with the results of previous studies 10, 

14, 15 in which dry eye symptoms are more severe and 
more frequent when wearing contact lenses. This may 
be due to the increase in the number of people wearing 
color contact lenses for cosmetic purposes as well as the 
recent correction of eyesight, resulting in a higher rate of 
dry eye symptoms in the younger age group.

Sleep time and reading time did not differ among 
groups, but smartphone use time and computer use time 
differed by group. In other words, the dry eye symptom 
score in the group using more than 3 hours was higher 
than the group using less than 3 hours in the smartphone 
use time (t=5.133, p=.002), and the group using the 
computer for more than 3 hours had a higher dry eye 
symptom score than the group using less than 3 hours 
(t=5.137, p=.002).Excessive use of video devices such 
as computers and smartphones can cause visual display 
terminal (VDT) syndrome. That is, while using these, the 
number of flicker is reduced, and the evaporation of the 
tears occurs well, which can lead to symptoms such as 
conjunctival hyperemia, foreign body sensation, tearing, 
headache, dry eye, etc. 16. In a study of 3549 white-collar 
office workers in Japan 17, long-term use of VDT for 
more than 4 hours was reported to increase the risk of 
dry eye symptoms, but in this study, dry eye symptoms 
were significantly different in the group using computer 
and smartphone for more than 3 hours. Therefore, the 
education program for the prevention of VDT syndrome 
of university students should include recommendations 
to decrease the use of video equipment such as computer 
and smartphone to less than 3 hours.

The distribution of Ocular Surface Disease Index 
(OSDI) score: In a study 10 to investigate the prevalence 
of dry eye for a total of 263 university students, it is 
reported that dry eye was seen in 133 students (50.5%) 
as shown in figure 1. However, in this study, it was 
foundthat68 (21.9%) were normal, 80 (25.8%) were 
mild, 58 (18.7%) were moderate and 104 (33.5%) were 
severe, and that78.1% of 310 students had dry eye, 

which is higher than the previous studies. This is a result 
reflecting the tendency that the dry eye is increasing 
in the younger age group, though there is a difference 
between the subjects and the time of the investigation, 
and follow-up research is required.

Figure 1: The distribution of Ocular Surface Disease 
Index (OSDI) score

OSDI According to Physical symptoms of 
Participants: Table 2 shows the correlations between 
dry eye symptoms and physical symptoms appearing 
in the participants. That is, There were a positive 
correlation in OSDI and turtle neck symptoms (r=.343, 
p<.001), carpal tunnel syndrome (r=.252, p<.001), and 
eye fatigue (r=.681, p=<.001). Visual Display Terminal 
(VDT) syndrome is a typical problem that can arise 
when the use of smartphone by university students 
increases due to popularization of smartphone. The most 
common symptoms of VDT syndrome are eye diseases 
and musculoskeletal disorders. In a study on university 
students’ smartphone addiction and health problems 18, 
university students who used smartphones for a long 
time reported that the eye fatigue was 31%, the wrist 
and finger pain was 15%, and neck and shoulder stiffness 
were 15%. When staring at the same screen such as 
smartphone for a long time, it reduces the blink of the 
eye, and due to bad posture, as well as dry eye symptoms, 
eye fatigue, turtle neck, and carpal tunnel symptoms can 
appear. Also, since university students are at the highest 
level of physical health during the life cycle, it would be 
easy to overlook the awareness or risk of their physical 
symptoms. Therefore, to reduce the dry eye symptoms 
of university students, it is necessary to incessantly 
remind them about the correct posture and usage of 
the smartphone. Dry eye symptoms were significantly 
correlated with eye fatigue, carpal tunnel symptoms, 
and turtle neck symptoms. Therefore, it is necessary to 
introduce education program to manage these physical 
symptoms as well as dry eye symptoms.
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TABLE 2: CORRELATION AMONG MAIN 
VARIABLES (N = 310)

Description OSDI
Turtle 
neck 

syndrome

Wrist 
tunnel 

syndrome

Eye 
fatigue

OSDI 1
Turtle neck 
syndrome .343* 1

Wrist tunnel 
syndrome .252* .359* 1

Eye fatigue .681* .422 .298* 1

*p<.001
Factors Influencing on Organ Donation Attitude of 
University Students: Table 3 shows the participants’ 
dry eye symptoms was afftected significantly by eye 
fatigue (β=.668, t=16.042, p<.001), and computer use 
time (β=.111, t=2.656, p=.008), and these variables 
explained 47.2% (F=139.210, p<.001).

TABLE 3: FACTORS INFLUENCING (N = 310)

Variable B S.E. β t p Adj. 
R2

Constant -21.117 3.075 -6.867 <.001
Eye 

Fatigue 2.876 .179 .668 16.042 <.001 .462

Computer 
use time 2.036 ,767 .111 2.656 .008 .472

F = 139.210, p<.001

Prolonged use of the smartphone as well as the 
computer has been shown to be the most important factor 
affecting eye fatigue and affecting dry eye symptoms. 
Therefore, to prevent dry eye symptoms that may occur 
when using a smartphone, university students need to 
improve their posture and computer habits to reduce 
eye fatigue. In other words, it is necessary to keep the 
distance between the smartphone and the eyes at about 
40cm and avoid using it continuously for more than 30 
minutes to prevent eye fatigue. It is also necessary to 
reduce unnecessary computer use time and to have a 
break time frequently when using the computer.

CONCLUSION

This study was conducted to propose a method to 
prevent the dry eye symptoms of university students by 

analyzing factors affecting rapidly increasing dry eye 
symptoms among college students using smartphones. 
The results of this study showed that dry eye symptoms 
were significantly higher for women, contact lens users, 
and those who used computer for more than 3 hours, and 
It was also found that they could be accompanied by dry 
eye symptoms as well as turtle neck symptoms, carpal 
tunnel symptoms, and eye fatigue. In addition, eye fatigue 
and computer use time were the most influential factors 
for dry eye symptoms. Therefore, to prevent the dry eye 
symptoms of university students using smartphones, 
it is necessary to have a program that will reduce the 
unnecessary computer use time and make the students 
interested in the importance of proper use of smartphone 
to reduce eye fatigue. There is a limit to generalization of 
this study because this study is a convenience sampling 
study on university students in one area of Korea. 
Therefore, it is necessary to elucidate the prevalence and 
influencing factors of dry eye symptoms which are rapidly 
increasing in young ages through repeated research in 
future. These studies will enable university students to be 
more interested in and active in managing their health care 
in using smartphones and computers, and this study can 
be used as a basic data for the development of preventive 
programs that minimize the negative effects of long time 
use of smartphones and computers.
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ABSTRACT

Nursing is professional care based on interactive relationships, and performed primarily through 
communication. This study investigated the nurse’s communication type. The present study is a cross-
sectional correlation study that aimed to investigate nurses’ communication type and identify the differences 
in emotional labor and organizational commitment according to nurses’ communication type. The subjects 
were 170 nurses working in university hospitals. Data were collected from August 1, 2016 to August 15, 
2015. Data were analyzed using IBM SPSS program version 23.0. The communication competence of the 
participants was clustered using K-means cluster analysis. Two groups of group 1(verbal and nonverbal 
communication positive) and group 2(verbal and nonverbal communication negative) were finally 
determined. Comparison of emotional labor and organizational commitment according to communication 
type of nurse, Emotional labor was higher in group 2, but not statistically significant, and organizational 
commitment was significantly higher in group 1 (p = .040). There were significant relationships between verbal 
communication and nonverbal communication (r = .58, p < .001), and between nonverbal communication 
and emotional labor (r = -.20, p = .041) in group 1; whereas there was a significant relationship between 
verbal communication and nonverbal communication (r = .31, p = .008) in group 2. Therefore, emotional 
labor and organizational commitment programs based on nurse communication styles are needed.

Keywords: Communication type, Emotional labor, Organizational commitment, Nurse, Group.

INTRODUCTION

The Necessity for this Study: Nursing is professional 
care based on interactive relationships, and performed 
primarily through communication. In other words, 
communication is used when interacting with patients 
and providing direct nursing care. In addition, 
communication also plays an important role in drawing 
cooperation and mediating conflict when providing 
indirect nursing through cooperation with other medical 
professionals. In view of the fact that communication is 
the process by which people effectively deal with partners 
in the interaction process1; communication becomes 

an essential component of medical practice, beyond 
increasing patient satisfaction with medical service, 
when effective communication between employees in 
hospitals is achieved.

Meanwhile, nurses may be pressured to display 
only the emotions socially acceptable and required 
by hospitals in the process of interacting with 
communication partners such as patients, senior nurses, 
doctors, administrators etc. When there is a gap between 
the feelings experienced by employees and emotional 
display rules allowed by an organization, individual 
employees’ efforts to control their emotional expressions 
in compliance with the rules is referred to as emotional 
labor2. If nurses are forced to express their feelings in a 
stereotyped manner, they are likely to experience negative 
symptoms leading to depression and stress3. However, as 
the competition between medical institutions becomes 
intense, the demand for emotional labor is emphasized 
to improve customer satisfaction4.

DOI Number: 10.5958/0976-5506.2018.01584.X 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         971      

Emotional dissonance caused by emotional labor 
decreases job satisfaction and increases depression 
among employees5. It also decreases organizational 
commitment and employee morale, which decreases 
employees’ willingness to devote their efforts and loyalty 
to the organization6. Previous studies have revealed that 
emotional labor was negatively related to organizational 
commitment7-8. Therefore, organizational commitment6, 
in which an employee voluntarily strives to achieve 
organizational goals by internalizing organizational 
goals, is very important in order to improve organizational 
performance and productivity. Thus, it is necessary to 
explore ways to reduce the negative effects of emotional 
labor in nurses.

According to previous studies, communication 
competence was found to be negatively related to 
emotional labor 9-10, and was found to be a useful resource 
to reduce emotional labor in nurses by establishing a 
relationship of mutual trust through communication 
competence11. In another study, communication 
competence was found to be related to organizational 
commitment3, and communication satisfaction was 
found to be highly correlated with organizational 
commitment12. 

Communication competence is not merely language 
delivery, but is a combination of diverse abilities such 
as message output ability, message interpretation 
ability, and the ability to understand relationships. The 
expression of microscopic aspects of communication 
competence, including verbal and nonverbal skills, is 
also important13. Therefore, when nurses communicate 
with patients, it is important to use nonverbal expressions 
such as eye contact or gestures in addition to verbal 
expressions. 

Studies regarding nurses’ communication classified 
into verbal and nonverbal communication are scarce. The 
results of the present study, which intended to classify 
nurses’ communication type into verbal and nonverbal 
communication and to investigate the characteristics 
of communication type, can be used as baseline data 
for the development of desirable communication-
intervention programs, considering the characteristics 
of communication types in nurses. The present study 
intended to classify nurses’ communication type using 
a cluster analysis, investigate the characteristics of 
communication type, and the relationship between 
emotional labor and organizational commitment.

Purpose of this Study: The present study aimed to 
investigate the differences in emotional labor and 
organizational commitment according to nurses’ 
communication competence. The detailed objectives are 
as follows.

 1. To identify the differences in communication 
competence between the two groups according to 
the general characteristics of nurses.

 2. To classify nurses’ communication type.

 3. To investigate the differences in communication 
competence according to communication type.

 4. To investigate the differences in emotional labor 
and organizational commitment according to 
communication type.

 5. To investigate the relationship between 
communication competence, emotional labor, and 
organizational commitment according to nurses’ 
communication type.

STUDY METHODS

Study Design: The present study is a cross-sectional 
correlation study that aimed to investigate nurses’ 
communication type and identify the differences 
in emotional labor and organizational commitment 
according to nurses’ communication type.

Instruments

Communication competence: Communication 
competence was measure using a communication 
competence measurement tool developed by Kim 
and Yu14, and modified by Kim15. It was developed 
to measure verbal and nonverbal communication in 
doctors. This tool consists of 13 items with 4 items 
on verbal communication and 9 items on nonverbal 
communication. Each item is scored on a 5-point Likert 
scale, and the total score ranges from 13 to 65 points. A 
high score indicates high communication competence. 
In a study by Kim15, the reliability of this tool showed 
Cronbach’s alpha = .93, and in this study Cronbach’s 
alpha = .90.

Emotional labor: Emotional labor was measured 
using a tool developed by Morris and Feldman16, and 
translated into Korean by Kim17. This tool consists 
of 9 items measured on a 5-point Likert scale with 3 
items on the frequency of emotional display, 3 items on 
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attentiveness to required emotional-display rules, and 3 
items on emotional dissonance. A high score indicates a 
high degree of emotional labor. Cronbach’s α=.81 at the 
time of tool development, .86 in a study by Kim17, and 
.89 in the present study.

Organizational commitment: Organizational 
commitment was measured using a tool developed by 
Mowdayand Poeter18 and a factor analysis was performed 
by Lee19. This tool consists of 15 items measured on 
a 5-point Likert scale. A high score indicates high 
organizational commitment. Cronbach’s α=.86 in a study 
by Lee19, and Cronbach’s α=.91 in the present study.

Participants and Data Collection: The present study 
was conducted with 170 nurses working at a university 
hospital. Data were collected from August 1, 2016 to 
August 15, 2015. Before data collection, the participants 
were explained the purpose, methods, expected 
outcomes, possible risks of the present study, contents 
of study participation, and were guaranteed anonymity. 
The participants were also informed that the collected 
data would be not used for any purpose other than the 
present study, and that they could stop participating 
in the present study at any time during the survey. 
The participants provided a written consent if they 
volunteered to participate in the present study.

Data Analysis: Collected data were analyzed using the 
statistical software program IBM SPSS version 23.0. 

The demographic characteristics of the participants, 
and the mean values and standard deviation of 

variables were analyzed using descriptive statistics. 
Differences in communication competence according 
to the demographic characteristics of the participants 
were analyzed using a t-test and an ANOVA, and 
post-hoc was tested using Scheffe’s test.

 z The communication competence of the participants 
was clustered using K-means cluster analysis.

 z Differences in communication competence 
according to communication type were analyzed 
using a t-test.

 z Differences in emotional labor and organizational 
commitment were analyzed using a t-test.

 z The relationship between communication 
competence, emotional labor, and organizational 
commitment according to communication type was 
analyzed using Pearson’s correlation coefficients.

RESULTS

Differences in Communication according to the 
General Characteristics of the Participants: There 
were significant differences in verbal communication 
according to age (t = -3.05, p = .003), gender (t = -5.0, p 
< .001), experience of working (F = 4.23, p = .016), and 
job satisfaction(F = 6.54, p = .002); while there were 
significant differences in nonverbal communication 
according to age (t = -3.05, p = .003), gender (t = -4.33, 
p < .001), experience of working (F = 6.48, p = .002), 
and job satisfaction(F = 4.67, p = .011) [Table 1].

Table I: General Characteristics of Subjects

Variables Categories N(%)
Verbal communication Nonverbal communication

M(SD) t or F(p)/ 
Scheffe M(SD) t or F(p)/ 

Scheffe
Age(year) <30 110(64.7) 14.26(1.85) -3.05(.003) 32.85(3.81) -3.05(.003)30≦ 60(35.3) 15.21(2.09) 34.73(3.84)
Marriage Married 34(20.0) 16.02(1.58) -5.0(<.001) 36.0(3.67) -4.33(<.001)Single 136(80.0) 14.24(1.92) 32.89(3.74)

Education level
College 29(17.1) 14.72(1.88)

0.26(.771)
33.93(4.68)

0.84(.433)University 129(75.9) 14.54(1.98) 33.31(3.71)
Over master 12(7.1) 14.91(2.35) 34.66(4.14)

Number of nurses/
unit

<20 112(65.9) 14.63(1.99) 0.30(.758) 33.51(3.90) 0.01(.999)20≦ 58(34.1) 14.53(1.98) 33.51(3.97)
Experience of 
working(year)

<5a 94(55.3) 14.45(1.79) 4.23(.016)
a,b<c

33.48(3.40) 6.48(.002)
a,b<c5-10b 48(28.2) 14.31(2.32) 32.35(4.61)

11≦c 28(16.5) 15.57(1.75) 35.60(3.51)

Job satisfaction
Satisfieda 40(23.5) 15.55(2.27) 6.54(.002)

a,b<c

35.05(4.25) 4.67(.011)
a<cModerateb 94(55.3) 14.37(1.82) 33.25(3.53)

Dissatisfiedc 36(21.2) 14.13(1.75) 32.50(4.12)
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Classification of Nurses’ Communication: In order 
to classify nurses’ communication type, K-means 
cluster analysis, a non-hierarchical cluster analysis, was 
performed for verbal and nonverbal communication, 
which are the sub-areas of communication. The K-means 
cluster analysis has the advantage of calculating errors 
that occur at the end of each step of clustering, and 
continue clustering in the direction that does not cause 
further errors21.

When the authors of the present study tried to 
extract various results within the number of possible 
clusters, the results showed that 2 clusters were finally 
determined [Table 2].

Looking at the extracted factor loading values 
by communication type, group 1 consisted of 100 
participants (58.8%) and was positive for verbal 
and nonverbal communication (+), whereas group 2 
consisted of 70 participants (41.2%) and was negative 
for verbal and nonverbal communication (-). There were 
statistically significant differences in both verbal and 
nonverbal communication as the standardized variables 
according to each cluster (p < .001).

Table II: Factor Loading and Group Distribution

Factor loading Group 1 Group 2 F(p)
Verbal 

communication .64 -.91 246.75 
(<.001)

Nonverbal 
communication .62 -.88 207.80 

(<.001)
N(%) 100(58.8) 70(41.2)

Differences in Communication Type: The mean 
values for verbal communication and nonverbal 
communication were compared to determine whether 
there was a significant difference between the two 
groups classified through the cluster analysis. As a 
result, there were significant differences in both verbal 
and nonverbal communications (p<.001) between the 
groups, and group 1 showed higher verbal and nonverbal 
communication than group 2 [Table 3].

Table III: Mean of communication by the group

Factor loading Group 1 
M (SD)

Group 2 
M (SD) t (p)

Verbal 
communication

15.88 
(1.23)

12.77 
(1.32)

15.70 
(<.001)

Nonverbal 
communication

35.95 
(2.72)

30.04 
(2.48)

14.41 
(<.001)

Based on the above results, group 1 was classified 
as having good communication, while group 2 was 
classified as having poor communication.

Differences in Emotional Labor and Organizational 
Commitment according to Communication Type: A 
t-test was performed to compare the degree of emotional 
labor and organizational commitment by communication 
type. As a result, the degree of emotional labor was higher 
in group 2, but it was not statistically significant. The 
degree of organizational commitment was significantly 
higher in group 1 (p = .040) [Table 4].

Table IV: Comparisons of Variables by group of 
communication

Variables Group 1  
M (SD)

Group 2  
M (SD) t(p)

Emotional 
labor 32.72(6.09) 33.14(5.30) -0.46(.640)

Organizational 
commitment 58.36(7.0) 56.37(4.66) 2.07(.040)

Relationship between Verbal and Nonverbal 
Communication, Emotional Labor, and 
Organizational Commitment: There were significant 
relationships between verbal communication and 
nonverbal communication (r = .58, p < .001), and 
between nonverbal communication and emotional labor 
(r = -.20, p = .041) in group 1; whereas there was a 
significant relationship between verbal communication 
and nonverbal communication (r = .31, p = .008) in 
group 2 [Table 5].

Table V: Correlation among the Variables

Group Variables Verbal communication
r(p)

Nonverbal communication
r(p)

Emotional 
labor r(p)

1

Verbal communication 1
Nonverbal communication .58(<.001) 1

Emotional labor -.16(.102) -.20(.041) 1
Organizational commitment .06(.515) .02(.839) .11(.263)



     974      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

2

Verbal communication 1
Nonverbal communication .31(.008) 1

Emotional labor .14(.223) .18(.118) 1
Organizational commitment .02(.833) -.04(.710) .01(.980)

it is necessary to increase organizational commitment 
by improving verbal and nonverbal communication 
competence in nurses.

The results of the present study showed a negative 
relationship between nonverbal communication and 
emotional labor. This finding is consistent with the results of 
a study by Park et al.10 that showed a negative relationship 
between communication competence and emotional 
labor. However, this study is in conflict with the results of 
another study by Park and Jung24 that showed a positive 
relationship between communication competence and 
emotional labor. Nurses’ nature of work is such that they 
should continuously interact with patients and maintain 
their relationship with patients while restraining their 
emotions. Considering that emotional labor is defined as the 
management of feelings to display externally observable 
facial expressions or gestures2, emotional labor that cannot 
be expressed verbally might be expressed nonverbally 
without one’s awareness. Communication competence is 
a significant factor influencing nursing performance and 
resilience that is negatively related to emotional labor24 
Therefore, emotional labor decreases if communication 
competence increases.

The results of the present study showed a 
significant relationship between verbal and nonverbal 
communication, and showed a difference in and a 
significant relationship between emotional labor 
and organizational commitment according to 
communication type. Therefore, communication type 
should be considered when developing and applying 
intervention programs designed to reduce emotional 
labor and increase organizational commitment in nurses. 
In addition, support programs should be provided to 
improve communication competence in nurses.

CONCLUSION

Nursing is based on interpersonal relationships, in 
which communication skills are most frequently used. 
Verbal and nonverbal communication is an influential 
factor for communication among nurses themselves, 
and is an important tool for evaluating the quality and 
satisfaction of nursing care for patients.

DISCUSSION

The present study aimed to analyze nurses’ 
communication type, investigate the differences in 
emotional labor and organizational commitment 
according to nurses’ communication type, and the 
relationship between communication type, emotional 
labor, and organizational commitment.

Communication can be divided into verbal 
and nonverbal communication, and nonverbal 
communication or paralanguage is as important 
as verbal communication20. Paralanguage plays 
an important role in interacting with others, and 
can affect the persuasive effect that influences the 
persuasive power, authority, credibility, and attraction 
of a persuader in a communication situation21. In other 
words, communication is a process in which verbal and 
nonverbal communication are combined and perceived, 
and when one of these two factors is insufficient, it is 
seen as ineffective communication. This is in accordance 
with the present study that revealed that group 1 showed 
positive (+) values for both verbal and nonverbal 
communication, whereas group 2 showed negative (-) 
values for both verbal and nonverbal communication. 
However, future studies on verbal and nonverbal 
communication are needed to investigate the differences 
in the values.

The results of the present study found that 
organizational commitment differed according to nurses’ 
communication competence. These results are similar 
to the results of a study by Lee and Kim22 that showed 
a significant relationship between communication 
competence and organizational commitment. It is 
thought that good communication within an organization 
increased employees’ feelings of being respected and 
provides a sense of belongingness to the organization 
when their opinions were accepted, and this might 
positively influence their organizational commitment. 
As communication competence is increases, employees 
have less friction with other employees and have a 
more satisfying relationship with others23. Therefore, 
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The results of the present study found that verbal 
and nonverbal communication competence in nurses 
differed according to age, marital status, experience 
of working, and job satisfaction. These results suggest 
that the personal characteristics of nurses influence 
their communication competence. These results should 
be applied to developing communication-intervention 
programs for nurses, and customized communication-
interventions should be provided, accordingly.

In addition, the results of the present study showed 
no differences in emotional labor according to the 
nurses’ communication type, but showed a difference 
in organizational commitment. This suggests that 
nurses’ communication does not have a great influence 
on emotional labor, but it is an influential factor in 
organizational commitment. Further studies should be 
conducted, and efforts to improve nurses’ communication 
competence are needed to reduce the high turnover rate 
among nurses and to ensure that they are well absorbed 
into organizations.

The results of the present study will be helpful in 
improving the quality and efficiency of nursing care in 
clinical nursing.

Ethical Clearance: Not required

Source of Funding: This work was supported by the 
research grant of Pai Chai University in 2017.

Conflict of Interest: Nil

REFERENCES

 1. Rubin, RB., Graham, EE.,& Mignerey, JT., 
“A longitudinal study of college students’ 
communication competence”. Commun Educ. 
1990; 39 (1): 1-14.

 2. Hochschild, AR., “The Managed Heart: 
Commercialization of Human Feeling”. Berkeley 
and Los Angeles, CA. University of California 
Press, 1983.

 3. Lee. HS. & Kim, JK., “Relationship among 
communication competence, communication 
types, and organizational commitment in hospital 
nurses”. Journal of Korean Academy of Nursing 
Administration.2010; 16(4): 488-496.

 4. Park, SE., “The effects of emotional dissonance on 
the employee’s job attitudes and the moderation 

role of job autonomy and social supports”. Korean 
Management Review. 2009; 38(2): 379-405.

 5. Lee, SY. & Yang, HS., “The relations of emotional 
labor to emotional exhaustion and turnover 
intention in call center workers”. The Korea 
Contents Association. 2008; 8(4): 197-210.

 6. Kanter, RM., “Commitment and social 
organization: a study of commitment mechanisms 
in utopian communities”. American Sociological 
Review. 1968; 33(4): 499-517.

 7. Yang, JH. & Jeoung, KH., “Effects of emotional 
labor, job satisfaction and organizational 
commitment on turnover intention in nurses”. 
Journal of the Korea Academia-Industrial 
Cooperation Society. 2014; 15(12): 7170-7178.

 8. Hong, SS. & Kwon, MS., “Affecting factors 
of hospital nurses’ emotional labor and social 
support on organizational commitment”. Korean 
Journal of Occupational Health Nursing. 2015; 
24(4): 259-269.

 9. Kim, SH. & Lee, MA., “Effects of emotional 
labor and communication competence on turnover 
intention in nurses”. Journal of Korean Academy 
of Nursing Administration. 2014; 20(3): 332-341.

 10. Park, NK., Lee, HK., Lee, TW.,& Park, JS., 
“Correlations among emotional labor, servant 
leadership, and communication competence in 
hospital nurses”. Korean Journal of Occupational 
Health Nursing. 2015; 24(2): 57-66. http://dx.doi.
org/10.5807/kjohn.2015.24.2.57

 11. Mastracci, SH., Guy, ME., & Newman, MA., 
“Emotional Labor and Crisis Response: Working 
on the Razor’s Edge”. Armonk, NY : M.E. Sharpe, 
2008.

 12. Kang, KH., Han, YH. & Kang, SJ., “Relationship 
between organizational communication 
satisfaction and organizational commitment 
among hospital nurses”. Journal of Korean 
Academy of Nursing Administration. 2012; 
18(1):13-22.

 13. Dilbeck, KE. & McCroskey, JC., “Socio-
communicative orientation, communication 
competence, and rhetorical sensitivity”. Human 
Communication. 2009; 12(3): 255-266.



     976      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

 14. Kim, YK. & Yu, JP., “A study on verbal and 
non-verbal communication of medical service 
provider”. Journal of the Korea Service 
Management Society. 2008; 9(1): 225-258.

 15. Kim, SH., “Nurses’ Communication, Trust in 
Nurses, and Satisfaction of Nursing Service 
Perceived by Inpatients”. Master’s thesis, 
Seoul National University, Seoul, 2012. 
http://www.riss.kr/search/detail/DetailView.
do?p_mat_type=be54d9b8bc7cdb09&control_
no=8e264b2305817eb0ffe0bdc3ef48d419

 16. Morris, JA. & Feldman, DC., “The dimension, 
antecedents and consequences of emotional 
labor”. Academy of Management Review. 1996; 
21(4): 986-1010.

 17. Kim, MJ., “Effect of the hotel employee’s 
emotional labor upon the job-related attitudes”. 
Korea Journal of Tourism and Hospitality 
Research. 1998; 21(2): 129-141.

 18. Mowday, RT., Poeter, LW.,& Street, RM., “The 
management of organization commitment”. Journal 
of Vocational Behavior. 1979; 14: 224-247.

 19. Lee, MH., “Relationship between Organization 
Culture Types and Organizational Effectiveness 
in Hospitals”. Doctoral Dissertation, 
Chungnam National University, 1998. http://
www.riss.kr/search/detail/DetailView.do?p_
mat_ type=be54d9b8bc7cdb09&cont ro l_
no=6c71591ce4491854#redirect

 20. Seiter, JS. & Weger, HJ., “Audience perceptions 
of candidates’ appropriateness as a function of 
nonverbal behaviors displayed during televised 
political debates”. Social Psychology. 2005; 145: 
225-235.

 21. Jung, DH. & Lee, EJ., “Analysis of difference 
between college students’ sex and perceived sex 
role toward news anchor on the verbal and non-
verbal communication, para-social interaction and 
source credibility”. Speech & Communication. 
2011; 15: 89-120. http://www.earticle.net/article.
aspx?sn=147186

 22. Lee, HS. & Kim, JK., “Relationship among 
communication competence, communication 
types, and organizational commitment in hospital 
nurses”. Journal of Korean Academy of Nursing 
Administration. 2010; 16(4): 488-496.

 23. Han, JL. & Hur, GJ., “The influence of family 
member’s communication competence, locus 
of control, impulsivity, and optimism on their 
family relationship satisfaction”. Korea Journal 
of Communication. 2005; 28: 251-282.

 24. Park, JH. & Jung, SK., “Influence of emotional 
labor, communication competence and resilience 
on nursing performance in university hospital 
nurses”. Journal of the Korea Academia-Industrial 
Cooperation Society. 2016;17(10): 236-244.



Corresponding Author:
Sun Young Park
Associate Professor, Dept of Nursing,
Division of Health Science, Baekseok University, Cheonan
Email: sypark@bu.ac.kr

Application of Problem Based Learning (PBL) for Nursing 
Students’ Practicum in Handoff Communication

Eun-Kyung Lee1, Sun Young Park2

1College of Nursing, Catholic University of Daegu, Daegu, Republic of Korea; 2Department of Nursing, 
Division of Health Science, Baekseok University, Cheonan, Republic of Korea

ABSTRACT

This study’s purpose is to verify its effectiveness upon developing and carrying out the field practicum 
in problem based learning (PBL) applied handoff communication. The study formed discussion learning 
groups consisting of senior nursing students in B university, and was developed and operated for the practical 
training class for hand off communication utilizing the suggested scenario. The evaluation for the overall 
PBL class was an average point of 4.46±0.43, the evaluation for students’ self-capacity was an average 
point of 4.62±0.49, the evaluation for small group activities for PBL was an average point of 4.69±0.50, 
and the evaluation for an instructor’s role in PBL class was an average of 4.77±0.29.Through the study, 
upon graduation, senior nursing students transitioning into new nurses ahead of actual duty, are considered 
more benefited from carrying out practical training in handoff communication in the aspect of adaptation of 
nursing duty and its handoff communication.

Keywords: Problem based learning, nursing, handoff, communication

INTRODUCTION

It has been reported that handoff communication in 
practice among nurses is a task of great difficulty and 
importance 1, 2. Mutual handoff communication enables 
nurses not only to share information about nursing 
courses and acquire important guidance in nursing the 
sick, but it also shares personal information, including 
doctors’ medical treatments, treatment protocols, 
patients’ physical mental nursing contents, patients’ 
economic conditions, family and social relationships, 
and awareness of health problems3, 4, 5.

Recently, rapid changes in health care have led to 
set a high value on the acquisition of knowledge about 
diverse and complex diseases and patient safety and 
rights, which in turn restricts nursing students’ nursing 
care activities in clinical practice, and thus in particular 

it has become difficult for them to experience practicum 
in handoff communication.

Meanwhile, PBL has recently been applied to 
nursing courses. PBL is a small group discussion 
learning which, by presenting practical questions, leads 
learners to explore and understand logically approaching 
procedures, problem solving information and basic 
clinical knowledge in dealing with problems for 
themselves with interest and motivation 6, 7, 8. Students, 
through nursing courses with PBL application, are not 
only able to systemize necessary knowledge, skills and 
attitude in dealing with nursing problems, but are also 
able to build critical thinking ability, problem solving 
skills and communication skills.

The study concludes to provide nursing students and 
new nurses with the baseline data for the organization 
of the training program of the standardized nursing 
practicum in handoff communication by developing 
and implementing the nursing practicum program in 
handoff communication and verifying its effectiveness. 
The subjects of the program are senior nursing students, 
PBL is applied to it, and the program follows the given 
patients’ scenario9, 10.

DOI Number: 10.5958/0976-5506.2018.01585.1 



     978      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

MATERIALS AND METHOD

Subject of study: The study subjects were recruited 
through verbal explanation; study contents were 
explained to them through the explanatory note. Those 
who agreed to participate in the study consisted of 100 
senior nursing students in B university who completed 
adult nursing classes including those dealing with 
emergency, dyspepsia, circulatory, respiratory, and 
neurologic patient nursing focuses.

The sample size was analyzed by using G power 
program 3.1.9. 82 subjects were required to maintain 
0.05 of the significant level in the independent t-test, 0.30 
of the effect size, and 0.80 in the test power. A total of 
100 study subjects were selected, with 20% considered 
for the elimination rate.

Research Tool: The study’s purpose is to develop the 
practicum module in PBL applied handoff communication 
and evaluate its effectiveness. After running a total of 
eight hours (four hours a week for two weeks) of nursing 
practicum in PBL applied handoff communication, 
a five-point scale questionnaire was used to verify 
its effectiveness. The questionnaire consisted of 27 
questions, nine questions to evaluate the PBL module, 
four questions to evaluate students’ self-capacity, five 
questions to evaluate small group activities, and nine 
questions to evaluate an instructor’s role.

Data Collection and Statistical Analysis: Data collection 
was done through the self-administered questionnaire 

which the subjects filled out in person. The researcher 
explained the research goal and contents, and how to 
fill out the questionnaire, and the subjects signed on the 
written agreement for the study. The analysis of operation 
effect was carried by using mean and standard deviation.

RESULTS AND DISCUSSION

Most authors will be able to prepare images in one of 
the allowed formats listed above. This section provides 
optional, additional information on preparing PS, EPS, 
and TIFF files. No matter how you convert your images, 
it is a good idea to print the files to make sure nothing 
was lost in the process.

Development and Operation of the Practicum Module 
in Handoff Communication with PBL Application

Setting of learning objectives: Learning objectives 
included developing the scenario of nursing care 
situations of the subjects for circulatory system, 
respiratory system, and digestive system by collecting 
information in the field of clinical practice, and effectively 
solving the health problems of the nursing subjects by 
adjusting the duties of the health care team under the 
condition of the suggested scenario and by carrying 
out handoff communication through the cooperation of 
professional teams.

Operation of practicum module: Practicum module in 
PBL applied handoff communication was managed as 
seen in Table1.

Table Ⅰ: OPERATION PLAN FOR PRACTICUM MODULE

Week Content of Learning Activity Form of class

Week 1 
(2 hours)

 z Orientation
 z Selection of a role such as a group leader and a secretary,
 z Set of ground rules
 z Confirmation of suggested scenario

OT, group 
activity

Week 2 
(2 hours)

 z Discussion and confirmation of additional data in accordance with problem-
solving approach

 z Discussion on assignment of self-study
 z Emergency nursing simulation practice

Group activity, 
discussion, 
simulation 

practice

Week 3 
(2 hours)

 z Presentation of assignment of self-study
 z Reanalysis and confirmation of problems
 z Performance of emergency nursing and simulation in handoff communication

Group activity, 
discussion, 
simulation 

practice
Week 4 

(2 hours)
 z Presentation of group assignments and submission of report
 z Evaluation

Group 
presentation 
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Evaluation of Practicum Module in PBL Applied 
Handoff Communication: The evaluation of the 
operation of the practicum module in PBL applied 
handoff communication were implemented by dividing 
the evaluation of the overall PBL class, the evaluation 
of self-capacity, the evaluation of small group activities, 
and the evaluation of an instructor’s role. The evaluation 
of the operation of the practicum module in PBL applied 
handoff communication were implemented by dividing 
the evaluation of the overall PBL class, the evaluation of 
self-capacity, the evaluation of small group activities, and 
the evaluation of an instructor’s role. The evaluation for 
the overall PBL class was an average point of 4.46±0.43, 
the evaluation for students’ self-capacity was an average 
point of 4.62±0.49, the evaluation for small group 
activities for PBL was an average point of 4.69±0.50, and 
the evaluation for an instructor’s role in PBL class was 
an average of 4.77±0.29 as seen in Table 2. The category 
with the lowest grade was the evaluation for the overall 
PBL class, and the category with the highest grade was 
the evaluation for an instructor’s role in PBL class.

Table Ⅱ: EVALUATION OF FOR PRACTICUM 
MODULE

Number Category Mean ± SD
1 Evaluation for PBL class 4.46 ± 0.43

2 Evaluation for students’ 
self-capacity 4.62 ± 0.49

3 Evaluation for small group 
activities 4.69 ± 0.50

4 Evaluation for an 
instructor’s role 4.77 ± 0.29

Evaluation for the overall PBL class: The evaluation 

for the overall PBL class was an average point of 

4.46±0.43as seen in Table 3. The items with the highest 

grade were “PBL is an effective method of learning” 

and “PBL was more interesting than previous learning 

styles,” and the item with the lowest grade was “Acquired 

various information searching methods through PBL.”

Table Ⅲ: EVALUATION OF PBL CLASS

Number Item Mean ± SD Overall Mean

1 Clinical practice knowledge insufficient in PBL was complemented. 4.56 ± 0.52

4.46 ± 0.43

2 PBL is an effective method of learning. 4.71 ± 0.48
3 PBL was more interesting than previous learning styles. 4.71 ± 0.58
4 Led own learning under intellectual stimulus. 4.30 ± 0.72
5 Printed materials and learning materials were helpful. 4.44 ± 0.67
6 Acquired various information searching methods through PBL. 4.25 ± 0.83

7 Learned how to discuss sequentially respecting colleagues’ opinions and 
howto reach a conclusion systematically. 4.59 ± 0.58

8 Materials and space for discussion were sufficient. 4.35 ± 0.79
9 Time for discussion was sufficient. 4.27 ± 0.82

Evaluation for self-capacity: The evaluation for students’ self-capacity was an average point of 4.62±0.49as seen in 
Table 4. The item with the highest grade was “Participated in discussions passionately and positively,” and the items 
with the lowest grade were “Can lead own study with a positive attitude and an inquisitive mind” and “Can analyze 
nursing problems and nursing processes.”

Table Ⅳ: EVALUATION FOR SELF-CAPACITY

Number Item Mean ± SD Overall Mean
1 Can lead own study with a positive attitude and an inquisitive mind. 4.55 ± 0.61

4.62 ± 0.49
2 Can express own opinion in front of others. 4.66 ± 0.54
3 Can analyze nursing problems and nursing processes. 4.55 ± 0.58
4 Participated in discussions passionately and positively. 4.70 ± 0.55
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Evaluation for small group activities: The evaluation for small group activities for PBL was an average point of 
4.69±0.50as seen in Table 5. The item with the highest grade was “Observed the rules of small groups,” and the item 
with the lowest grade was “Made an effort to improve by monitoring the activities from time to time.”

Table Ⅴ: EVALUATION FOR SMALL GROUP ACTIVITIES

Number Item Mean ± SD Overall Mean
1 Every group member participated in discussions. 4.67 ± 0.65

4.69 ± 0.50

2 Observed the rules of small groups. 4.81 ± 0.44

3 Every group member participated in cooperative learning for 
problem-solving. 4.70 ± 0.65

4 Every group member participated in discussions for problem-solving. 4.68 ± 0.64
5 Made an effort to improve by monitoring the activities from time to time. 4.61 ± 0.70

Evaluation for an instructor’s role: The evaluation for an instructor’s role in PBL class was an average of 4.77±0.29 
as seen in Table 6. The item with the highest grade was “The instructor explained and answered questions kindly,” 
and the item with lowest grade was “The instructor interfered with discussions.”

Table Ⅵ: EVALUATION FOR AN INSTRUCTOR’S ROLE

Number Item Mean ± SD Overall Mean
1 The instructor showed intimacy-smile, warm gestures, and so on. 4.86 ± 0.35

4.77 ± 0.29

2 The instructor explained and answered questions kindly. 4.90 ± 0.33
3 The instructor provided the class with quick feedback. 4.88 ± 0.37

4 The instructor provided the class with adequate information materials 
for self-learning. 4.75 ± 0.45

5 The instructor interfered with discussions.* 4.41 ± 0.85

6 The instructor encouraged the class by asking individual tasks or 
questions. 4.71 ± 0.51

7 The feedback from the instructor was helpful to clarifying problems. 4.81 ± 0.42

8 The instructor encouraged the class to summarize and organize 
themselves. 4.82 ± 0.41

9 The instructor guided students’ discussions to go smoothly. 4.88 ± 0.32

* Reverse conversion process

The evaluation for the overall PBL class was an 
average point of 4.46±0.43, the evaluation for students’ 
self-capacity was an average point of 4.62±0.49, the 
evaluation for small group activities for PBL was an 
average point of 4.69±0.50, and the evaluation for 
an instructor’s role in PBL class was an average of 
4.77±0.29.

Through the study, upon graduation, senior nursing 
students transitioning into new nurses ahead of actual 
duty are considered more benefited from carrying out 
practical training in handoff communication in the 

CONCLUSION

The study’s purpose is to verify its effectiveness 
upon developing and carrying out the field practicum in 
PBL applied handoff communication.

The study formed discussion learning groups 
consisting of senior nursing students in B university, and 
was developed and operated for the practical training 
class for handoff communication utilizing the suggested 
scenario of the subjects with disorders in the circulatory 
system, respiratory system, and digestive system.
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aspect of adaptation of nursing duty and its handoff 
communication.
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ABSTRACT

Background/Objectives: The purpose of the study is to identify the effects of health perception of college 
students who participated in physical education.

Method/Statistical analysis: Toward this end, the survey was conducted targeting 293 four-year college 
students and the following results were obtained.

Findings: First, a statistically significant positive correlation was observed between sub-factors of health 
perception and behavioral wellness of students who participated in physical education.

Second, physical health perception had a positive effect on well-being in terms of product purchase, 
environment-friendly behaviors, dietary well-being and lifestyle measures, and exercise orientation.

Third, the sub-variable of physical and mental health perception showed statistically significant effects on 
hobby orientation.

Improvements/Applications: The university students who participated in optional sports classes manifested 
a positive effect not only on the purchase of wellness products and services, but also on their life styles, 
including exercise, meditation, wellness diets and leisure or hobby activities.

Keywords: physical education, physical health perception, mental health perception, well-being oriented 
behaviors

INTRODUCTION

Compared with other curricula, physical education 
encompasses a functional curriculum with physical 
activities as a tool, and cognitive, emotional and social 
activities as well as simple physical activities 1. It 
maintains and promotes the individual student’s health 
through voluntary participation in sports activities and 
enables students to cultivate their social and moral 
spirits, leading to a prosperous school life 2.

Since the physical education in college is targeted 
at university students who will enter the society soon, 

it is an important driving force for college students to 
participate in physical education activities continuously 
after graduation. Conclusively, physical education in 
college can be expected to provide ways to live a healthy 
and pleasant life even after graduation as well as to 
participate in various sports for satisfactory college life3.

Physical education in college should promote 
a desirable perception of health in everyday life 
as a qualitative concept to maintain and promote 
individual health. In other words, the students should 
pursue physical and mental health by participating in 
physical education. Among college students, health is 
an expression of self-realization. In addition, health is 
not related to any specific disease or problems and is a 
behavior aiming at promotion of individual well-being. 

This health perception carries a personal dimension 
that dominates human health behaviors and may be 
regarded as self-assessment of individual physical and 
mental well-being 4. The optimal health condition pursed 
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by college students represents the basis of individual 
happiness and well-being and eventually, enhances their 
mental quality of life 5. Health perception that dominates 
human behaviors, from the individual perspectives, is 
self-evaluation of individual physical and emotional 
well-being 6. Health perception, which is one of the 
motivational factors affecting individual well-being-
oriented behaviors, strongly predicts life satisfaction 7.

Participation in physical education at college is 
a pursuit of well-being through physical and mental 
health as well as satisfying college life. Well-being is 
defined by happiness and stability and also seeking 
search for the value of physical and mental health 8. 
With the expansion of well-being to include physical 
and mental harmony, activities targeting environment-
friendly behaviors have expanded widely in recent years 
in relation to health throughout the society, and social 
perception about healthy life quality has spread rapidly 9.

Wellness behaviors have evolved to an industry level in 
developing wellness products catering to consumer culture. 
Commercialization of behaviors involving wellness 
products and services has become a cultural phenomenon.

Consumption based on wellness behaviors is a 
decision based on economic efficiency. However, it may be 
regarded as representative of differentiated emotional and 
symbolic consumer culture where the thoughts or values 
of college students manifest through the consumption of 
time as well as consumption of goods and services 10.

In other words, health perception affects both 
material and psychological aspects of our lives 11, and 
is also closely related to wellness behaviors. Emotions 
underlying wellness behaviors triggered by health 
perception and expectations related to wellness culture 
may be bigger than other factors 12. Recent trends 
suggest wellness as an emerging social issue related to 
improvement in college life satisfaction and quality of 
life. It differs progressively from the simple wellness life 
style and also affects the way of life of college students. 
Therefore, the purpose of this study is to identify the 
effects of health perception on wellness behaviors of 
college students participating in physical education.

STUDY METHOD

Study subjects: The study population included college 
students who attended liberal arts physical education 

classes among the four-year college students in Gwangju 
metropolitan city in 2017. Based on a convenience 
sampling method, the survey targeted300 college 
students who participated in physical education classes. 
A total of 293 valid samples were selected for the 
analysis, excluding seven samples which were deemed 
to have low confidence level. The general characteristics 
of the survey subjects are as follows. Male students were 
155 (52.9%) and female students were 138 (47.1%). 
The number of 1st grade students was 90 (30.7%), 2nd 
grade students 85 (29.0%), 3rdgrade students 67 and 
4th grade students 51 (17.4%). Based on study subjects, 
93 students majored in humanities and social sciences 
(31.8%), 75 students in health sciences (25.6%), 88 
students in business schools (30.0%) and 37 students in 
convergence science (12.6%).

Study tools: Health Perception Questionnaire (HPQ) 
developed before 13 to measure health perception and 
questionnaires revised in 14 and 15 were used. Next, in 
order to measure wellness behaviors, reconstructed 
questionnaires as described in 16 based on 17 and 18 studies 
were used. These questionnaires were measured using a 
5–point Likert scale of ‘Very likely, 5 points’, ‘Likely, 
4 points’, ‘Normal, 3 points’, ‘Not likely, 2 points’ and 
‘Not very likely, 1 point’.

Exploratory factor analysis and reliability: 
Exploratory factor analysis was used to test the validity 
of the questionnaire. Bartlett’s unit matrix check was 
used to identify the independence of individual variables, 
and the goodness-of-fit of factor analysis was assessed 
via the sample goodness-of-fit of KMO. In addition, an 
eigenvalue higher than 1.0 was set for the reference and 
only the questionnaires with values higher than 0.4 were 
selected for factor loading. Additionally, Cronbach’s 
alpha coefficient was used to analyze the reliability. Only 
the questionnaires with an eigenvalue higher than 0.6, 
were used. The Bartlett unit matrix of health perception 
was 4716.269, the significance of probability was 0.001 
and KMO index was 0.931, suggesting appropriate 
selection of variables. Based on this analysis, the two 
factors were extracted following the factor analysis 
using 8 questionnaires, which showed an approximately 
71.5% of explanation of the total variance.

The loading values of physical motion 
perception ranged from 0.806 to 0.875 and those of 
psychopathological motions varied from 0.713 to 0.882. 
In addition, the reliability values varied from 0.690 to 



     984      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

0.698, suggesting relative reliability. The Bartlett unit 
matrix of wellness oriented behaviors was χ²=1172.084, 
with a significance probability is0.001 and a KMO index 
of 0.825, which suggests reliable selection of variables. 
Factor analysis of 24 questionnaires based on these results 
showed 5 extracted factors, with approximately 70.6% 
explanation of the total variance. The loading values of 
wellness products purchased ranged from 0.665 to0.815 
and those of environment-friendly behaviors varied from 
0.631 to0.823.Loading values of dietary wellness ranged 
from 0.548 to0.818 and exercise-oriented loading values 
varied from 0.500 to0.828.Hobby-oriented loading 
values ranged from 0.875 to0.901 and the reliability 
values varied from 0.615 to 0.814, suggesting reliability. 

Data processing: Completed questionnaires were 
immediately collected at the site. Double-double-entry 
and non-entry data were excluded from the data analysis 
and only valid samples were coded according to the 
coding guidelines. Coded data were processed using the 
statistical program, SPSS 21.0 ver., for the analysis of 
frequency, exploratory factors, reliability, correlation 

and multiple regression. The significance level of all 
data was set at p <.05 level.

RESULTS

Correlation analysis: As shown in Table 1, Pearson’s 
correlation coefficient was calculated to identify the 
correlation between health perception and wellness 
behaviors of college students who participated in physical 
education. A statistically significant positive correlation 
was observed between sub-factors of health perception 
and wellness behaviors. Specifically, physical health 
perception showed a significantly positive correlation 
with wellness product purchase (r = .779), exercise 
orientation (r = .735), environment-friendly behaviors 
(r = .684), dietary wellness(r = .442) and hobbies (r = 
.286).Mental health perception showed significantly 
positive correlation with hobbies (r = .573), wellness 
product purchase (r = .241), exercise orientation(r = 
.194), dietary wellness (r = .154) and environment-
friendly behaviors(r=.135). These results satisfy the 
validity of the variables. 

Table 1: Correlation analysis

Sub-factors A B C D E F G
Physical health perception -
Mental health perception .299*** -

Wellness product purchase .779*** .241** -
Environment-friendly behaviors .684*** .135* .724*** -

Dietary wellness .442*** .154** .424*** .369*** -
Exercise orientation .735*** .194*** .643*** .637*** .344*** -
Hobby orientation .286*** .573*** .269*** .237*** .178** .127* -

***p<.001, **p<.01, *p<.05

Effects of health perception on wellness behaviors: Multiple regression analysis was conducted to identify the 
effects of health perception on wellness behaviors. In the SPSS program, tolerance and variance magnification index 
(VIF) were used to identify multi-collinearity. The tolerance in this study was 0.910 and VIF was 1.098.

Effects of health perception on wellness product purchase: The results of a regression analysis as shown in Table 
2suggest that health perception had a significant effect on wellness product purchase. The significance of the total 
regression equation was F = 220.898 (p <.001), and the explanatory power was approximately 60.7% (R2=.607) of 
the total variance. Beta value, a relative effect of health perception on wellness product purchase, showed significant 
effects of physical health perception (β=.776).

Table 2: Effects of health perception on wellness product purchase

B SE β t F R2
Constant 1.547 .185 8.366***

220.898*** .607Physical health perception .667 .033 .776 19.986***
Mental health perception .009 .038 .009 .227
***p<.001
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Effects of health perception on environment-friendly behaviors: As shown in Table 3, health perception had a 
significant effect on environment-friendly behaviors. The significance of the total regression equation was F = 128.111 
(p <.001), and the explanatory power was approximately 47.3% (R2=473).Beta value, a relative influence of health 
perception on environment-friendly behaviors, indicates significant effects on physical health perception (β=.706).

Table 3: Effects of health perception on environment-friendly behaviors

B SE β t F R2
Constant 1.066 .284 3.753***

128.111*** .473Physical health perception .804 .051 .706 15.695***
Mental health perception -.099 .058 -.076 -1.697

***p<.001

Effects of health perception on dietary well-being: As shown in Table 4, health perception had a significant effect 
on dietary well-being.The significance of the total regression equation was F = 34.805 (p <.001), and the explanatory 
power was approximately 19.6% (R2 = .196) of the total variance. Beta value, a relative influence of health perception 
on dietary well-being, shows significant effects of physical health perception (β=.135).

Table 4: Effects of health perception on dietary well-being

B SE β T F R2
Constant 4.405 .343 12.848***

34.805*** .196Physical health perception .484 .062 .435 7.823***
Mental health perception -.030 .071 -.024 -.426

*p<.05, ***p<.001

Effects of health perception on exercise orientation: As shown in Table 5, health perception had a significant 
effect on exercise orientation. The significance of the total regression equation was F = 168.312 (p <.001), and the 
explanatory power was approximately 54.1% (R2 = .541) of the total variance. Beta value, a relative influence of 
health perception on exercise orientation, shows significant effects of physical health perception (β=.743).

Table 5: Effects of health perception on exercise orientation

B SE β t F R2
Constant .733 .257 2.845**

168.312*** .541Physical health perception .822 .046 .743 17.696***
Mental health perception -.036 .053 -.028 -.675
*p<.05, ***p<.001

Effects of health perception on hobby orientation: As shown in Table 6, health perception had a significant effect 
on hobby orientation. The significance of the total regression equation was F = 74.417 (p <.001), and the explanatory 
power was approximately 34.2% (R2 = .342) of the total variance. Beta value, a relative influence of health perception 
on hobby orientation, shows significant effects of physical health perception (β=.126).

Table 6: Effects of health perception on hobby orientation

B SE β t F R2
Constant -.212 .347 -.612

74.417*** .342Physical health perception .157 .062 .126 2.509*
Mental health perception .759 .071 .535 10.641***

*p<.05, ***p<.001
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DISCUSSION

In recent years, interest and studies investigating 
health perception and effects of health on quality of life 
have increased. Such developments have occurred in the 
context of significantly increased life expectancy due 
to technological and medical advances, and a decrease 
in patients with acute illness and an increase in patients 
with chronic illness. The management of most chronic 
illnesses is not focused on healing but minimizing the 
exacerbation of current symptoms while improving 
the patients’ abilities. In recent years, the emphasis in 
health management has been on health perception, 
because actions are based on perceptions and feelings 
19. Perception controls a person’s behavior and is also 
a subjective phenomenon of the environment. It is a 
concept based on behaviorism and also humanitarian 
psychology, which links individual attitude and behavior 
with the individual adaptation to the environment. It is 
determined by the characteristics of the perceptual field 
of each individual. 

Meanwhile, university students are only allowed 
genuine leisure time after admission to university, while 
during their high school years they are asked to suppress 
the desire for leisure time or activities 20. In a human 
life cycle, standards for value judgment are established 
in university years based on an ego-consciousness 
followed by various adjustments to the psychological 
and social environment while experiencing positive 
human relations, which help to establish a concept of 
self. Voluntary leisure or sports activities during this 
period not only help in promoting the individual health 
during their transformation to adults, but can also help 
establish life-long hobby and leisure activities 21.

Physical education enriches the university 
curriculum by assisting students in the formation of 
a wider range of peer relationships, promotes stress 
release, and brings vibrancy to university life. Therefore, 
this study reviewed the effects of health perception of 
university students who participated in optional sports 
classes on their wellness behavior. The study found a 
significant positive correlation between individual health 
perception and behavioral wellness. A comprehensive 
review showed that perception of physical health resulted 
in a positive effect on the purchase of wellness products, 
environment-friendly behavior, wellness diets, fondness 
for exercise and hobbies. Perception of mental health had 
a positive effect on fondness for hobbies. This finding 

shows that the health perception of university students 
following participation in optional physical education 
classes in university had a positive effect on their wellness 
behavior. According to Younghan Kim and Heejung Im 

22 wellness can change an individual’s life style, and 
wellness products and markets will grow worldwide as 
the consumption culture is altered. Our study findings 
support this forecast, as university students participating 
in optional physical education classes exhibited a 
positive effect on their purchase of wellness products, 
as well as on their environment-friendly behavior and 
wellness diets. Other studies also noted that wellness 
behavior affects health consumption behavior and 
health management 23. Therefore, this finding indirectly 
suggests that the health perception of university students 
who participate in optional sports classes affects their 
behavioral wellness. Moreover, consumers involved in 
natural healing and health product markets show health-
oriented behaviors consistent with their value system 
24, and therefore, suggest an association between health 
perception and wellness behavior reported in this study. 

As university students are the future talent of society 
who assume the lead in establishing life-long sports 
patterns, it is important to offer them a positive sports 
experience during their university years. This study 
showed that the health perception of university students 
who participated in optional sports classes exhibited a 
higher sentiment and expectation for wellness behavior, 
compared with other factors. 

CONCLUSION

The purpose of this study was to identify the effects 
of health perception on wellness behaviors among 
college students who participated in physical education. 
Toward this end, a survey was conducted targeting 293 
four-year college students and the following results were 
obtained.

First, the college students who participated in 
physical education showed a statistically significant 
positive correlation between sub-factors of health 
perception and sub-factors of well-being-oriented 
behaviors.

Second, physical health perception among the 
sub-variables of health perception had a positive effect 
on wellness product purchase, environment-friendly 
behaviors, dietary well-being and exercise orientation.
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Third, physical and mental health perception 
among the sub-variables of health perception showed 
a statistically significant effect on hobby orientation. 
Thus, university students who participated in optional 
sports classes manifested a positive effect not only on the 
purchase of wellness products and services, but also on 
their life styles, including exercise, meditation, wellness 
diets, leisure or hobby activities.
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ABSTRACT

Background/Objectives: The present study was conducted to investigate the factors affecting the quality of 
life of male workers according to the type of job.

Method/Statistical analysis: The present study used raw data from the 6th National Health and Nutrition 
Examination Survey (2015). The subjects were 1,037 male office workers; service and sales workers; experts 
in agriculture, forestry, and fishing; technical workers; device-machine operators; and assembly workers. A 
composite sample analysis plan file was created using the IBM SPSS 23.0 program, then weighted and 
analyzed. The significance level was set at .05.

Findings: The factors affecting quality of life among the office workers included stress and subjective 
health, and their explanatory power was 34.5% (F = 2.03, p = .003). The factors affecting quality of life 
among service and sales workers included age, number of family members, subjective health, and continuous 
depression for more than two weeks, and their explanatory power was 36.3% (F = 2.10, p = .002). The factors 
affecting quality of life among experts in agriculture, forestry, and fishery included economic status, number 
of family members, hours of sleep, presence or absence of diabetes mellitus, time spent sitting per day, and 
subjective health; their explaining power was 41.7% (F = 61.46, p < .001). The factors affecting quality of 
life among technical workers, device-machine operators, and assembly workers included economic status, 
education level, rate of aerobic physical activity practice, time spent sitting per day, and subjective health 
status; their explanatory power was 26.3% (F = 2.87, p < .001).

Improvements/Applications: Therefore, in order to improve the quality of life, interventions that take into 
account different influencing factors depending on occupation are required.

Keywords: Quality of Life (QOL), Male Workers, Type of Job, NHANES, Subjective Health Status

INTRODUCTION

The quality of life of workers in the workplace 
is very important. This is because quality of life 
encompasses the subjective and objective aspects that 
explain the well-being of a human in an integrated way 
and reflects the needs of those seeking internal and 
external balance1. It has been evaluated that workers in 
South Korea not only have the second longest working 

hours in the OECD countries, they also have a high 
level of stress due to performance-oriented assessment 
and high job insecurity2, threatening their quality of life. 
In particular, changes in the type of employment, such 
as non-regular workers, resulting from changes in the 
industrial structure, and labor flexibility are regarded as 
new threats related to job stress3, which are evaluated 
to threaten the quality of life4. Work life5, which not 
only takes a long time in one’s life, but occupies a large 
portion in terms of importance, has a direct impact on 
individuals’ lives, and thus is considered to be closely 
related to quality of life.

If the quality of life among workers deteriorates, it 
may not only adversely affect work performance, but also 
cause a lot of social costs. In particular, because male 
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workers account for a large proportion of the total number 
of workers, and also have acted traditionally and culturally 
as patriarchs within their family, it can be assumed that 
the quality of life in male workers is highly related to the 
quality of life of their family. Meanwhile, the quality of 
life of all workers cannot be assessed collectively, since 
the situation in the workplace is unique to each worker, 
depending on the type of job. Consequently, the working 
environment of individual workers can affect their quality 
of life6, the type of job affects the situation, and their 
quality of life has subjectivity that may be perceived 
differently according to the type of job. Therefore, quality 
of life, rather than other factors, is more likely to be 
affected by the type of job.

Although among studies conducted so far, there are 
many studies on quality of life that limit the subjects by 
type of job4,7-9, but studies on quality of life using the 
type of job as a variable are scarce. Therefore, the present 
study aims to investigate the factors affecting the quality 
of life of male workers according to the type of job, 
which can be used as baseline data for the development 
of effective intervention programs to enhance the quality 
of life in male workers.

The specific objectives of the present study are 
as follows. First, the present study aims to identify 
differences in general, physical, and psychological 
characteristics according to the type of job. Second, the 
present study aims to investigate the factors affecting 
quality of life according to the type of job.

MATERIALS AND METHOD

Study design: The present study is a descriptive research 
designed to investigate the factors affecting the quality 
of life of male workers according to the type of job using 
a secondary analysis of the data from the 2015 National 
Health and Nutrition Examination Survey.

Participants: The present study used raw data from 
the 6thNational Health and Nutrition Examination 
Survey (2015). The 6thNational Health and Nutrition 
Examination Survey (2015), conducted by the Ministry 
of Health and Welfare Affairs and the Centers for Disease 
Control and Prevention in South Korea, involved a total 
of 7,380 people, including 1,037 male office workers; 
service and sales workers; experts in agriculture, 
forestry, and fishing; technical workers; device-machine 
operators; and assembly workers.

Research variables

General characteristics: The variables for the general 
characteristics of the participants included age, economic 
status, education level, number of family members, 
marital status, hours of sleep, health examination status, 
and quality of life.

 z Age: divided into those aged 40 years or younger, 
those in their40s, those in their 50s, and those aged 
60 years or older.

 z Economic Status: divided into “high,” “medium-
high,” “medium-low,” and “low” economic status 
based on individual income.

 z Education level: divided into “elementary school 
graduates or below,” “middle school graduates,” 
“high school graduates,” and “college graduates or 
above.”

 z Number of family members: divided into“1,”“2-
3,” and “more than 4.”

 z Marital status: divided into “married” and 
“single.”

 z Hours of sleep: divided into “less than 3 hours,”“7-8 
hours,” and “more than 9 hours.”

 z Health examination status: “yes” or “no.”

 z Quality of life: measured using the EQ-
5D(EuroQol-5Dimension).

Physical-psychological characteristics: The physical-
psychological characteristics included presence or 
absence of hypertension, presence or absence of diabetes 
mellitus, presence or absence of dyslipidemia, weight 
control for one year, monthly drinking rate, current 
smoking rate, work-moderate-intensity physical activity, 
aerobic physical activity, time spent sitting per day, body 
mass index (BMI), subjective body shape perception, 
stress, subjective health status, and continuous 
depression for more than two weeks.

 z Presence or absence of hypertension: this refers 
to responding with “No” or “Yes” to the question 
about doctor-diagnosed hypertension.

 z Presence or absence of diabetes mellitus: this 
refers to responding with “No” or “Yes” to the 
question about doctor-diagnosed diabetes mellitus.

 z Presence or absence of dyslipidemia: this refers 
to responding with “No” or “Yes” to the question 
about doctor-diagnosed dyslipidemia.
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 z Intended weight control for one year: divided 
into “efforts to reduce weight,” “efforts to maintain 
weight,” and “no effort to control weight.”

 z Monthly drinking rate: this refers to responding 
with either “non-drinking for a lifetime or less than 
one drink per month for the past year” or “drinking 
one or more drinks per month for the past year.”

 z Current smoking rate: this refers to responding 
with either “former smoker or non-smoking”, or 
“current smoker.”

 z Work-moderate-intensity physical activity: this 
refers to responding to the question, “Does your 
job involve a medium-strength physical activity 
that lasts for at least 10 minutes, with a little bit 
increased respiration or heart rate?”

 z Aerobic physical activity: this refers to responding 
with either “not practicing moderate-intensity 
physical activity for more than2.5 hours per week, 
not practicing high-intensity physical activity for 
1.25 hours, or not practicing a mix of moderate- and 
high-intensity physical activities for an equivalent 
time per week” or “practicing moderate-intensity 
physical activity for 2.5 hours per week, high-
intensity physical activity for 1.25hours, or a mix 
of moderate-intensity and high-intensity physical 
activities for an equivalent time per week.”

 z Time spent sitting per day: divided into “less than 
5 hours,”“5-9 hours,” and “more than 10 hours.”

 z Body Mass Index (BMI): calculated as body 
weight/height (m2), and categorized into“<25kg/
m2” and “≥ 25kg/ m2.”

 z Subjective body shape perception: Being “very 
thin” or “thin” was classified as “thin,” being 
“normal” as “normal,” and being “very fat” as 
“very fat.”

 z Stress: “Feeling almost no stress” or “feeling a bit 
of stress” was classified as “a low level of stress,” 
and “feeling a lot of stress” or “feeling very much 
stress” were classified as “a high level of stress.”

 z Subjective health status: “Very good” or “good” 
was classified as “good,” being “normal” was 
classified as “normal,” and “poor” or “very poor” 
were classified as “poor.”

 z Continuous depression for more than two weeks: 
this refers to responding with “Yes” or “No” to the 
relevant question.

Data analysis method: In this study, we extracted 
data on male office workers; service and sales workers; 
experts in agriculture, forestry, and fishery; technical 
workers; device-machine operators; and assembly 
workers from the 6th National Health and Nutrition 
Examination Survey raw data, which was collected by 
a stratified cluster systematic sampling method, and 
investigated the factors affecting the quality of life 
among the participants. A composite sample analysis 
plan file was created using the IBM SPSS 23.0 program, 
then weighted and analyzed. The significance level was 
set at .05.

The general, physical, and psychological 
characteristics of the workers were analyzed using 
frequency and percentage. Frequency was calculated 
using actual values, but the percentage was calculated 
by considering weight. The factors affecting the quality 
of life of male workers were analyzed using composite 
sample logistic analysis.

RESULTS AND DISCUSSION

Comparison of general characteristics: As shown 
in Table 1, significant differences were found in age, 
economic status, education level, and marital status, 
according to the type of job (p < .001), and significant 
differences were also found in the number of family 
members and health examination status, according to the 
type of job (p = .001).

Those aged <40 years old were most commonly 
(51.0%) office workers, whereas those aged≥60 were 
most commonly (57.1%) among the experts in agriculture, 
forestry, and fishery. In terms of economic status and 
education level, “high” economic status and “college 
graduates or above” were the most common among the 
office workers. Conversely, those with “low” economic 
status and “elementary graduates or below” were the 
most common among the experts in agriculture, forestry, 
and fishery. Those who live alone or are unmarried were 
the most common among technical workers, device-
machine operators, and assembly workers. In terms of 
hours of sleep, the office workers had the fewest hours 
of sleep. The workers who were least likely to a undergo 
health examination were technical workers, device- 
machine operators, and assembly workers.



     992      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Table 1: Comparison of General Characteristics

Characteristics
Office 

worker(251)
n(weight %)

Service 
and sales 

people(227)
n(weight %)

Experts in 
agriculture 
and forestry 
fishing(161)
n(weight %)

Function 
source, device 

· machine 
operation 

and assembly 
worker(398)
n(weight %)

x2(p)

Age

<40 104(51.0) 83(46.9) 2(2.9) 92(31.6)

203.58
(<.001)

40-49 70(26.3) 46(23.4) 8912.7) 97(29.7)
50-59 62(19.9) 53(19.1) 35(27.3) 118(26.1)
≥60 15(2.8) 45(10.7) 116(57.1) 91(12.6)

Economic 
status

Low 31(11.8) 50(23.6) 41(33.2) 99(26.6)

82.49
(<.001)

Medium-low 49(19.9) 59(23.6) 56(30.6) 126(33.1)
Medium-high 67(28.6) 72(33.9) 33(19.1) 89(21.2)

High 104(39.8) 46(18.9) 31(17.2) 84(19.1)

Educational 
status

≤Elementary school 3(0.5) 25(6.3) 74(40.2) 62(13.5)

332.77 
(<.001)

Middle school 5(1.3) 17(6.3) 36(20.6) 71(13.6)
High school 60(23.5) 91(42.5) 37(28.3) 197(51.6)

≥College 183(74.7) 94(44.8) 13(10.9) 68(21.3)

Number 
of family 
member

1 15(6.0) 13(6.5) 12(5.7) 35(7.4)
29.52
(.001)2-3 124(45.7) 115(49.1) 125(73.4) 210(50.0)

≥4 112(48.3) 99(44.4) 24(20.8) 153(42.6)

Marital status
Married 198(73.8) 165(66.5) 157(95.2) 340(81.5) 44.83

(<.001)Single 53(26.2) 62(33.5) 4(4.8) 58(18.5)

Hour of 
sleeping

≤6 139(53.2) 87(37.9) 61(36.5) 178(43.7)
40.87

(<.001)7-8 109(45.6) 120(52.3) 71(48.5) 202(51.8)
≥9 3(1.3) 20(9.7) 29(15.0) 18(4.5)

Health 
examination 

status

Yes 200(77.6) 137(60.2) 111(67.4) 255(61.2) 25.48
(.001)No 51(22.4) 83(39.8) 50(32.6) 142(38.8)

Comparison of physical-psychological characteristics: As shown in Table 2, significant differences were found 
in the presence or absence of hypertension, presence or absence of diabetes mellitus, presence or absence of 
dyslipidemia, one-year weight control, monthly drinking rate, aerobic physical activity, time spent sitting, subjective 
body shape perception, stress, and subjective health status, according to the type of job (p < .005).

Hypertension and diabetes were the most common among the experts in agriculture, forestry, and fishery, whereas 
dyslipidemia was the most common among technical workers, device-machine operators, and assembly workers. 
Office workers made the most effort to lose weight and had the highest monthly drinking rate. The service and sales 
workers were the most engaged in practicing aerobic activities, and had the longest time spent sitting. Office workers 
had the highest rate of perceiving themselves to be obese, while the service and sales workers perceived themselves 
to be the healthiest, and office workers had the highest level of stress.
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Table 2: Comparison of Physical-psychological Characteristics

Characteristics
Office 

worker(251)
n(weight %)

Service 
and sales 

people(227)
n(weight %)

Experts in 
agriculture 
and forestry 
fishing(161)
n(weight %)

Function 
source, device 

· machine 
operation 

and assembly 
worker(398)
n(weight %)

x2(p)

Hypertension
Yes 222(91.0) 180(85.6) 96(64.4) 308(79.5) 58.57

(<.001)No 29(9.0) 40(11.5) 65(35.6) 89(16.7)

Diabetes Mellitus 
Yes 227(91.3) 197(88.9) 140(88.4) 346(89.8) 17.71

(.040)No 24(8.7) 23(8.2) 21(11.6) 51(9.4)

Dyslipidemia
Yes 238(95.6) 212(96.3) 132(94.8) 368(94.3) 17.93

(.001)No 13(4.4) 15(3.7) 29(5.2) 30(5.7)

Intention of weight 
control

Loss 99(41.3) 75(32.7) 35(19.4) 118(30.8)

45.39
(.001)

Maintenance 66(24.5) 56(25.7) 31(21.0) 75(16.3)
Gain 14(5.1) 19(8.5) 14(9.5) 40(10.3)
None 71(28.4) 77(33.1) 79(49.1) 160(40.9)

Monthly drinking 
rate

Yes 213(85.1) 172(78.1) 104(67.0) 299(77.1) 15.12
(.003)No 37(14.9) 55(21.9) 55(33.0) 94(22.9)

Current smoking 
rate

Yes 88(34.6) 87(44.5) 50(39.7) 166(45.8) 9.60
(.074)No 162(65.4) 133(55.5) 108(60.3) 226(54.2)

Work-medium 
strength physical 

activity

Yes 17(7.2) 37(16.5) 23(13.6) 55(17.2) 20.55
(.062)No 233(92.2) 190(83.5) 138(86.4) 343(82.8)

Practice aerobic 
physical activity

Yes 139(57.8) 135(62.0) 60(35.8) 175(47.0) 28.04
(<.001)No 111(42.2) 92(38.0) 100(64.2) 223(53.0)

Time spent sitting/
day

<5 20(7.4) 55(26.2) 63(40.0) 116(31.8)
157.28
(<.001)5-9 82(31.4) 113(49.2) 78(49.8) 160(40.1)

≥10 149(61.1) 59(24.5) 20(10.1) 122(28.1)

Body Mass 
Index(BMI)

<25 142(57.5) 135(63.5) 93(58.3) 237(58.8) 2.12
(.586)≥25 103(42.5) 87(36.5) 66(41.7) 150(41.2)

Subjective body 
shape perception

Under 
weight 37(16.1) 54(22.5) 39(24.7) 72(18.7)

18.15
(.031)Normal 104(39.2) 98(43.8) 78(49.9) 163(38.3)

Over weight 109(44.7) 75(33.8) 42(25.4) 158(43.0)

Stress
High 98(44.0) 59(28.2) 33(26.3) 105(28.4) 22.95

(.001)Low 152(56.0) 168(71.8) 124(73.7) 288(71.6)

Subjective health 
status

Good 92(35.0) 90(40.9) 43(25.6) 119(30.4)
16.74
(.036)Moderate 129(51.6) 110(48.9) 81(50.7) 217(53.6)

Bad 30(13.4) 27(10.2) 36(23.7) 62(16.0)
Continuous 

depression for more 
than 2 weeks

Yes 16(6.4) 20(8.5) 18(11.8) 39(9.4) 6.03
(.194)No 234(93.6) 207(91.5) 140(88.2) 354(90.6)
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Factors affecting quality of life: The factors affecting 
the quality of life by occupation are shown in Table 3.

The factors affecting quality of life among the office 
workers included stress and subjective health, and their 
explanatory power was 34.5% (F = 2.03, p = .003). As 
stress was lowered and subjective health was perceived 
as healthier, the quality of life was higher. 

The factors affecting quality of life among service 
and sales workers included age, number of family 
members, subjective health, and continuous depression 
for more than two weeks, and their explanatory power 
was 36.3% (F = 2.10, p = .002). Quality of life among 
service and sales workers was higher for those in their 
40’s than those in the 60’s or older; those with 2-3 family 
members than those with 4 or more family members; 
those whose subjective health status was good; and those 
with no continuous depression for more than two weeks.

The factors affecting quality of life among experts 
in agriculture, forestry, and fishery included economic 
status, number of family members, hours of sleep, 
presence or absence of diabetes mellitus, time spent 
sitting per day, and subjective health; their explaining 
power was 41.7% (F = 61.46, p < .001).The quality of 

life among the experts in agriculture, forestry, and fishery 
was lower than all the other groups when compared to 
those with “high” economic status. Quality of life was 
also higher in those with 2-3 family members than those 
with more than 4 family members; those with 7-8 hours 
of sleep than those with more than 9 hours of sleep; 
those without diabetes than those with diabetes; those 
with less than 5 hours spent sitting per day than those 
with more than 10 hours spent sitting per day; and those 
whose subjective health was “good” or “moderate” than 
those whose subjective health was “bad.”

The factors affecting quality of life among technical 
workers, device-machine operators, and assembly 
workers included economic status, education level, rate 
of aerobic physical activity practice, time spent sitting 
per day, and subjective health status; their explanatory 
power was 26.3% (F = 2.87, p < .001).Quality of life 
was lower in the other groups than in those with “high” 
economic status, and quality of life was higher for “high 
school graduates” than “college graduates or above,” 
those who practiced aerobic physical activity than those 
who did not practice aerobic physical activity, those with 
less than 5 hours spent sitting per day than those more 
than 10 hours spent sitting per day, and those with good 
subjective health status.

Table 3: Factors Associated with Quality of Life

Characteristics
Office worker(251) Service and sales 

people(227)

Experts in agriculture 
and forestry 
fishing(161)

Function source, device 
· machine operation and 

assembly worker(398)

β t p R²/
F/p β t p R²/

F/p β t  p R²/
F/p β t p R²/

F/p

Age

<40 .022 1.17 .241

34
.5

%
, 2

.0
3,

 .0
03

.028 1.39 .164

36
.3

%
, 2

.1
0,

 .0
02

.013 0.19 .849

41
.7

%
, 6

1.
46

, <
.0

01

.015 0.96 .334

26
.3

%
, 2

.8
7,

 <
.0

01
40-49 .033 1.81 .072 .041 2.41 .017 .010 0.40 .689 .008 0.51 .605
50-59 .016 0.90 .368 .018 1.01 .311 .029 1.83 .068 .008 0.66 .509
≥60 1.0 1.0 1.0 1.0

Economic status

Low -.005 -0.68 .494 .001 0.10 .915 -.034 -2.13 .035 -.034 -3.10 .002
Medium-low -.012 -1.36 .175 -.010 -0.92 .359 -.051 -2.89 .004 -.021 -2.16 .032
Medium-high .001 0.18 .857 .002 0.22 .824 -.054 -2.72 .007 -.012 -1.50 .135

High 1.0 1.0 1.0 1.0

Educational 
status

≤Elementary 
school -.005 -0.16 .871 -.032 -1.78 .076 -.015 -0.86 .390 .007 0.48 .625

Middle school .012 0.40 .685 .024 1.81 .071 -.013 -0.69 .488 .011 0.66 .507
High school -.007 -0.85 .392 -.006 -0.80 .423 -.017 -1.04 .298 .029 2.70 .008

≥College 1.0 1.0 1.0 1.0

Number of 
family member

1 .007 0.59 .556 .013 0.79 .427 .033 1.38 .168 -.013 -1.14 .253
2-3 .010 1.72 .087 .018 2.35 .020 .038 2.26 .025 -.010 -1.40 .162
≥4 1.0 1.0 1.0 1.0

Hour of 
sleeping

≤6 .090 1.70 .090 -.010 -0.82 .409 .055 3.40 .001 .021 0.56 .573
7-8 .090 1.71 .089 -.002 -0.13 .895 .060 3.24 .001 .039 1.02 .306
≥9 1.0 1.0 1.0 1.0

Diabetes 
Mellitus 

Yes 1.0 1.0 1.0 1.0
No -.002 -0.13 .893 .032 1.28 .201 .038 3.67 <.001 -.004 -0.21 .828

Practice aerobic 
physical activity

Yes 1.0 1.0 1.0 1.0
No -.004 -0.60 .546 -.010 -1.20 .230 -.005 -0.33 .741 .020 2.73 .007
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Conted…

Time spent 
sitting/day

<5 .008 1.09 .277 -.008 -0.65 .511 .045 2.10 .037 .022 1.96 .050
5-9 -.003 -0.60 .545 .001 0.08 .930 .005 0.29 .767 .008 0.69 .491
≥10 1.0 1.0 1.0 1.0

Stress High 1.0 1.0 1.0 1.0
Low .012 2.22 .028 .009 0.94 .347 .025 1.15 .252 .008 0.97 .332

Subjective 
health status

Good .057 3.30 .001 .072 3.40 .001 .068 5.28 <.001 .059 3.88 <.001
Moderate .056 3.31 .001 .068 2.88 .004 .073 4.67 <.001 .046 2.92 .004

Bad 1.0 1.0 1.0 1.0
Continuous 

depression for 
more than 2 

weeks

Yes 1.0 1.0 1.0 1.0

No .005 0.24 .810 .062 2.10 .037 .014 0.73 .461 .015 0.70 .485

of depressive symptoms because service workers are 
required to perform standardized emotional expression 
in the process of emotional labor. Therefore, it can be 
seen that the management of depressive symptoms 
potentially caused by emotional labor is important for 
the quality of life of service and sales workers.

In the case of experts in agriculture, forestry, and 
fishery, quality of life was higher in those with “high” 
economic status than those with “medium” or “low” 
economic status; those with 2-3 family members than 
more than 4 family members; those with 7-8 hours of 
sleep than those with more than 9 hours of sleep; and 
those with less than 5 hours spent sitting per day than 
those with more than 10 hours spent sitting per day. This 
result is considered to be related to the occupational 
characteristics of agriculture, forestry, and fishery where 
working hours are not fixed and income cannot be 
guaranteed, compared to other occupations. It is assumed 
that less sleep, less time spent sitting, and a smaller 
number of family members are likely to be associated 
with a better economic status. This result is consistent 
with a previous study16 showing that the quality of life 
of the elderly in rural areas, unlike the elderly in urban 
areas, is affected by economic status. Therefore, in order 
to improve the quality of life of experts in agriculture, 
forestry, and fishery, efforts should be made to improve 
their economic status.

In the case of technical workers, device-machine 
operators, and assembly workers, quality of life was 
higher in “high school graduates” than “college graduates 
or above”. This result is considered to be related to the 
occupational characteristics of this occupation that 
require mainly an educational level of graduation from 
a vocational high school, and is regarded as downward 
employment for college graduates17. Therefore, in order 
to improve the quality of life of those in this occupation, 

DISCUSSION

In the results of the present study involving male 
workers, the common characteristic affecting quality of 
life was found to be subjective health status. This result 
is similar to the results of previous studies7, 10 of office 
workers indicating that quality of life was higher in 
those whose perceived health status was good than those 
whose perceived health was not good. In addition, the 
results of the present study are consistent with the results 
of several previous studies involving workers with 
industrial injuries11, 12, showing that better subjective 
health status was associated with a higher quality of 
life. The results of the present study are in line with 
the results of a previous study13, in which the quality of 
life of workers was directly influenced by health status. 
Therefore, these results suggest that subjective health 
status is a very important variable for male workers.

In addition to the common characteristics affecting 
the quality of life, the factors differently affecting the 
quality of life according to the type of job type are 
as follows. The results of this study showed that, in 
particular, stress affected the quality of life of office 
workers. This result is consistent with a previous study7 
reporting that job stress was inversely correlated with the 
quality of life, and evidence can be found in a study of 
Ghanaian professional women showing that managerial 
women had higher job-related tension and lower energy 
activity than blue-collar workers, and were thus more 
exposed to stress14.Therefore, stress management is 
essential for the quality of life of office workers.

The present study showed that in the case of service 
and sales workers, depression affected their quality of 
life. This result is in line with the results of a previous 
study15 revealing that emotional dissonance arises from 
workers’ expressing distorted emotions, rather than 
their actual emotions, which might increase the level 



     996      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

it is important to activate a career development path by 
policy that enables vocational high school graduates to 
begin their profession immediately after their graduation 
so as to increase their competency.

CONCLUSION

The present study is significant in that it investigated 
the factors affecting the quality of life of male workers 
according to the type of job, and provided baseline 
data to improve the quality of life of male workers that 
may differ according to the type of job. It is suggested 
that the results of the present study be utilized for the 
development of programs to enhance quality of life 
among male workers.
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ABSTRACT

Background/Objectives: The purpose of this study was to investigate the gender difference and correlation 
in eccentric strength and dynamic balance exercises.

Method/Statistical analysis: Thirty-four healthy adults (17 males and 17 females) with a mean age of 
21 participated in this study. The angular velocity of isokinetic equipment was set to 90 degrees with the 
eccentric peak torque values of knee flexion and extension, ankle dorsiflexion and plantar flexion recorded 
while giving verbal comments. Electromyography(EMG) which was used to measure muscle activation 
during exercise was attached to rectus femoris, biceps femoris, tibialis anterior and gastrocnemius muscles 
respectively. A total of 5 movements including side step, calf raise, step down, lunge, and chair sit/one-leg 
squat was performed.

Findings: According to muscle values, there was a significant difference in eccentric peak torque between 
sexes(p<.05). However, there was no significant difference in muscle activity between sexes in dynamic 
balance exercise(p>.05). Both eccentric peak torque and dynamic balance exercises displayed a positive 
correlation(p<.001).

Improvements/Applications: A better understanding of the correlation between eccentric strength and 
dynamic balance may be helpful in creating effective balance training interventions for athletes and those in 
need of balance stabilization.

Keywords: Eccentric strength, Dynamic balance exercise, Muscle activity, Low muscle

INTRODUCTION

Balance refers to the ability to maintain the center 
of gravity within a given base of support. It is composed 
of a series of complex processes which are influenced 
by diverse factors[1]. That is, less effort is required to 
maintain balance with a normal ability. This is as a result 
of the complexity of occurrences that arise in order to 
maintain the center of gravity within the base of support. 
The ability to maintain balance depends on the effective 
conveyance of sensory information from the body to the 
muscle and joints. This may appear to be very complex 

but it happens unconsciously. When we walk, we do 
not consider what muscle should be contracted or what 
sequence the muscles should be contracted in. It occurs 
naturally if not instinctively. If we happen to analyze all 
movements of the body including appropriate muscle 
functions, walking would be the most challenging matter 
in the world.

 Balance is mainly classified into static and dynamic 
balances. Static balance occurs when the center of 
gravity of an object is located within the axis of rotation. 
In other words, it is the ability of the object to maintain 
a stationary state on the horizontal axis without applying 
a brake force. On the other hand, dynamic balance can 
be defined as an ability to maintain the center of gravity 
within the base of body support while performing an 
intended motion[2]. The important element required to 
maintain balance is stability of the rectus femoris(RF), 
biceps femoris(BF), tibialis anterior(TA), and 
gastrocnemius(GCM) muscles, knee and ankle joints as 
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well as core muscles such as abdominals and obliques. 
For dynamic balance training, one-leg squat, calf raise, 
side step, lunge, step down, etc. were performed.

To maintain balance, although concentric 
contraction might be considered important, eccentric 
contraction plays a relatively substantial role in the 
same sense. Eccentric contraction occurs when a muscle 
contracts while being stretched. This reflects the rule that 
states that the direction of a moving object is opposite 
to the direction of the force applied. In a kinematic 
sense, although a muscle contracts when stretched, it 
is accompanied by deceleration. In addition, eccentric 
contraction is important for daily movements carried 
out by human beings which include mobility, stability 
and muscular strength. The high and low energy cost 
of eccentric contraction is particularly appropriate 
for athletic training and rehabilitation. This empirical 
evidence of exercise intolerance in various sports 
injuries proves the reliability of intervention relating to 
the eccentric exercises. This may prove that performing 
eccentric training is suitable to enhance motor control 
than concentric training[3].

Recent researcheshave included progressive exercise 
training over 3 phases in dynamic balance control and 
exercises which emphasizes on the eccentric lower 
limb muscle strength and core stability during dynamic 
balance training. The first phase of dynamic balance 
exercise is composed of sitting rotation, chair sit/squat, 
calf raise, side stepping and stepping pattern. The 
second phase includes standing rotation, step down, toe 
walking, lateral step-up and stepping pattern while the 
final phase consists of stepping rotation, lunge, mini-
hop, skate stepping and cone walking. This research is 
aimed at proving that eccentric strength exercises can 
lead to the improvement of dynamic balance as well as 
the correlation between the eccentric strength and the 
dynamic balance. This portrays the moderate relation 
between the eccentric strength and dynamic balance. 
In addition, Susan et al.(2003) has suggested that 
ankle plantarflexion, knee flexion, and extension, and 
hip extension may result in significant changes in the 
balance ability with no significant reduction in strength[4]. 
Interestingly, except for the hip extension, the force of 
the same muscle group was intimately related to balance.

Contradictory to existing researches however, Norris 
and Trudelle-Jackson(2011) observed the star excursion 
balance test, which measures muscle activation level 
as a dynamic balance test. The high activation level of 
vastus medialis was observed in a low level dynamic 

balance test, which displayed that low eccentric strength 
can play a more significant role in dynamic balance. 
This may be as a result of eccentric contraction which 
absorbs, decelerates and stabilizes the force applied to 
the center of the body[5].

Existing researches have drawn various results 
concerning the correlation of diverse intervention 
methods together with eccentric strength to produce 
balance. However, researches on the connection 
between dynamic balance and force are centered on 
the concentric elements that generate force[6]. There 
have been no research to reveal the precise correlation 
between eccentric strength and dynamic balance. In 
addition, most of the researches have been limited 
to using knee flexion and extension in measuring the 
eccentric strength. Research performed by including 
ankle plantar and dorsiflexion are insufficient and there is 
still no research conducted while comparing by gender.

This study was therefore, performed to investigate the 
correlation between concentric force according to genders 
while performing diverse dynamic balance exercise 
including ankle plantar and dorsiflexion besides knee 
flexion and extension to measure the eccentric strength.

MATERIALS AND METHOD

Subject: This study was conducted with the healthy 
adult male and females attending S University located 
in Asan, Chungnam. Sufficient explanation on the 
purpose and method of research was given to all the 
subjects before participating in the research and those 
who agreed voluntarily participated in the research. 
The subjects of this study were the persons who 
did not receive any surgical operation related to the 
musculoskeletal diseases of knee joint and ankle joint 
within recent 6 months and did not exercise regularly 
and presented the their statement to participate in the 
study. 40 participants were selected by using the output 
program(G*power 3.1.9.2) in the size of sample and the 
physical characteristics of the participants are as shown 
in Table 1. Out of 40 participants recruited initially, 6 
participants who received the surgical operation related 
to the knee in the past or have edema or pain by the knee 
and ankle diseases or have diabetes, cardiac diseases 
or any other medical problem were excluded and 34 
participants of 20s having any particular problem were 
taken as subject. In addition, this study was conducted 
under the approval of IRB(Institutional Review Board)’s 
institutional bioethics (SM-201705-020-2).
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Table 1: General characteristics (N = 34)

Characteristic Value

Gender
Male n = 17

Female n = 17
Age (year) 21.37 ± 2.00

Height (cm) 167.33 ± 9.10
Weight (kg) 62.95 ± 15.05

All values are mean ± standard deviation(SD)

Procedure: This study was conducted with single group 
without control group. The subjects were verified if 
they do correct move by practicing the dynamic balance 
exercise before the experiment and to be performed the 
experiment with exact position, the ankle dorsi and plantar 
flexion were performed in the knee flexion, extension 
and supine positions. The subjects performed the warm-
up with comfortable walk for 5 minutes and then sit on 
the isokinetic measuring equipment and fixed the trunk 
and abdominal area using belt. The intervention of other 
parts except the knee joint was minimized using the belt 
during the measurement of knee joint. To minimize the 
intervention of other leg, the subjects were instructed to 
grab the handle at the both sides after fixing the other leg 
with belt. Ankle dorsi and plantarflexion were performed 
by adjusting the shin pad so that it is located at 2cm 
above the ankle joint from knee joint to be measured 
and fixing it with the string[7], and when measuring the 
ankle joint, the ankle dorsi and plantarflexion fixing the 
dorsum of foot with string at the supine position. The 
education on the movement was given by practicing 3 
times, when measuring, the verbal encouragement was 
given in order to make effort as much as possible and the 
value of peak torque when the knee and the ankle were 
contracted eccentrically was recorded out of 5 times 
of exercise using isokinetic equipment after rest for 90 
seconds. And when performing the dynamic balance 
exercise, to measure the muscle activation, the side step, 
calf raise, step down, lunge and chair sit/one-leg squat 
were performed. Total 5 motions were exercised and the 
postures between the motions are shown in Figure 1.

In addition, to consider the muscle fatigue between 
each posture, the measurement for 3 motions were made 
two days after the measuring two motions and following 
motion was measured after 5 minutes of rest from previous 
motion. Out of the experiment subjects, the persons who 
dropped out were 6 persons; 2 persons having past knee-
related surgery, 3 persons having knee and ankle edema or 
pain and 1 person having medical illness.

Eccentric strength testing: o find out the eccentric 
strength, the eccentric peak torque of the knee flexion and 
extension and the ankle dorsiflexion and plantarflexion 
was measured by fixing the angular velocity of 
isokinetic measuring equipment(CSMI, Humax Co, 
USA, 2010) to 90 degree. The isokinetic evaluation 
procedure of the knee and ankle joint was followed the 
procedure proposed by Perrin(1994)[8]. The education on 
the movement was given by practicing 3 times, when 
measuring, the verbal encouragement was given in order 
to make effort as much as possible and the value of peak 
torque when the knee and the ankle were contracted 
eccentrically was recorded out of 5 times of exercise 
using isokinetic equipment after rest for 90 seconds. The 
eccentric peak torque of the ankle joint was measured 
with same method.

Electromyographic Measurements: This experiment 
was performed using Electromyography (Zero WIRE 
EMG, EMG OQUS100, Italy, 2009) to find out the 
muscle activation in the rectus femoris, biceps femoris, 
tibialis anterior, gastrocnemius during the chair sit/single 
leg squat, calf raise, side stepping, step down, lunge, 
which are the dynamic balance exercise. For EMG 
value, the average value of muscle activation during 
intermediate 3econds was recorded and Maximum 
Voluntary Isomeric Contraction(MVIC) was measured 
with existing manual muscle test(MMT). The subjects 
were asked to apply maximum force when measuring 
MVIC and MVIC was measured 3 times during 5 
seconds. Before the experiment, the subjects were asked 
to shave and wear the shorts to reduce the skin resistance 
in the area where the electromyogram was attached. The 
analog signal of electromyogram collected in 4 channel 
was sent to MP150 system to convert into digital signal 
and was analyzed and processed using sEMG software 
myoresearch 1.06.44 software in the computer. The 
sampling rate of signal was set to 1000 Hz and the noise 
was minimized using band pass filter of 20-500 Hz. The 
sampled signal was applied to RMS(root mean square). 
RMS values were computed for each collection period.

Data analysis: All the measured values were processed 
statistically using SPSS 22.0 version. To draw the 
physical characteristics of the subjects and to calculate 
the mean and standard deviation of all variables, the 
descriptive statistic was used. The correlation between 
the muscle activation and the eccentric peak torque 
during the dynamic balance exercise was evaluated using 
pearson’s correlational analysis. For the post hoc test of 
muscle activity value between the gender by muscle, the 
independent t-test was used. All the statistical significant 
level was set to p<.05.
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Dynamic balance exercises Posture

[A] Side step

 z Slightly bending both knees with arms crossed 
over your chest. After that spreads the dominant 
leg widely and then brings the non dominant leg.

[B] Calf raise

 z Place both hands on the wall. Slowly rise up on 
to your toes, lifting your heels off the floor.

[C] Lunge

 z Cross your hands over the chest, and put legs 
apart at the shoulder width. Step forward with 
the dominant leg and slowly lower the body until 
your front knee is bent at least 90 degrees. Pause, 
then push yourself to the starting position.

[D] Step down

 z Stand sideways on top of a step with arms 
crossed over your chest. Slowly lower your non-
dominant leg down to the floor while keeping 
your other foot up on the step throughout.

[E] Chair sit/One-leg squat

 z Cross the arms over the chest then standing on 
dominant leg. Push your hips back, bend your 
knee, and keep your torso straight as you slowly 
lower your butt to the chair.

Figure 1: Dynamic balance exercises
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RESULTS

Comparison of eccentric peak torque betweenmale 
and female according to muscle: Compared if there was 
any difference in the eccentric peak value by the gender 
according to the muscle[Table 2]. In the results, EP at RF 
was t=2.764(p<.01), EP at TA was t=6.316(p<.001), BF 

was t=2.253 and GCM was t=3.144(p<.05). EP of male 
was relatively higher than EP of female. Therefore, the 
male has higher EP than the female and it was observed 
that the there is significant difference in eccentric peak 
torque by muscle according to the gender.

Table 2: Comparison of eccentric peak torque and muscle activity between male and female according to muscle

Between Group
BF RF TA GCM

M F t M F t M F t M F t

EP 3.68
±.1.02

2.90
±.0.99 2.253* 2.28 

±.0.78 
1.66

±.0.49
2.764

**
0.83

±.0.16
0.54

±.0.10
6.316

***
2.51

±.0.51
1.90

±.0.61 3.144*

SS 22.05
±.2.58

25.49
±.3.93 -3.010 21.54

±.1.67
21.05
±.1.20 0.972 39.31

±.2.39
37.99
±.3.90 1.193 24.60

±.3.58
20.20
±.5.25 2.853

CR 14.04
±.1.57

13.39
±.1.42 1.252 34.17

±.1.62
35.04
±.1.96 -1.419 32.89

±.3.04
36.07
±.6.27 -1.879 50.44

±.2.63
48.85
±.2.39 1.839

SD 31.63
±.1.80

31.59
±.1.39 0.074 28.84

±.1.84
28.64
±.1.83 0.324 44.02

±.4.07
41.58
±.3.15 1.949 44.06

±.3.99
45.75
±.3.05 -1.379

Lunge 29.58
±.2.85

28.46
±.3.05 1.096 32.52

±.1.50
32.20
±.2.07 0.504 45.50

±.4.28
43.08
±.3.44 1.813 37.54

±.2.57
37.21
±.2.79 0.367

CS -
OLS

49.38
±.2.20

49.61
±.1.76 -0.341 39.75

±.1.35
39.49
±.1.52 0.514 49.24

±.3.74
47.94
±.3.96 0.983 45.04

±.4.49
42.38
±.5.48 1.547

*p<0.05, **p<0,01, ***p<0.001, Mean ± standard deviation, M: Male, F: Female, BF:　Biceps femoris, RF: 
Rectus femoris, TA: Tibialis anterior, GCM: Gastrocnemius, EP: Eccentric peak torque, SS: Side step, CR: Calf rase, 
SD: Step down, CS-OLS: Chair sit/one-leg squat

Comparison of Muscle activity between male and 
female according to dynamic exercise: Compared if 
there was any difference in the muscle activity between 
the gender according to the dynamic exercise[Table 2]. 
When comparing the activity by muscle during side step, 
BF was t=-3.010, RF was t=0.972, TA was t=1.193 and 
GCM was t=2.853. Therefore, when performing SS by 
gender, there was no significant difference in the activity 
by muscle(p>.05).

When comparing the activity by each muscle during 
calf raise, BF was t=1.252, RF was t=-1.419, TA was 
t=-1.879 and GCM was t=1.839. Therefore, there is no 
significant difference in theactivity by muscle according 
to gender when raising calf(p>.05). When comparing the 
activity by muscle during lunge, BF was t=1.096, RF 
was t=0.504, TA was t=1.813 and GCM was t=0.367. 
Therefore, there was not significant difference in the 
activity by muscle according to the gender during 
lunge(p>.05). When comparing the activity by each 
muscle during chair sit/one-leg squat, BF was t=-0.341, 
RF was t=0.514, TA was t=0.983 and GCM was t=1.547. 

Therefore, it was observed that there is no significant 
difference in the activity by muscle during the CS-OLS 
by gender(p>.05).

Correlation between eccentric strength and dynamic 
balance exercise: Pearson correlation was performed 
to find out what correlation between the eccentric 
peak torque and the dynamic balance exercise. In the 
results of analyzing the correlation by subfactor of 
adults male and female, the significant correlation 
was represented. The correlation between EPKF and 
CS-OLS was r=0.871, the highest positive correlation 
and the significant correlation was represented in 
order of lunge r=0.845, CR r=0.837, SD r=0.831, SS 
r=0.660(p<.001). The correlation between EPKE and 
SS was r=0.938, the highest positive correlation and the 
significant positive correlation was represented in order 
of SD r=0.892, lunge r=0.850, CS-OLS r=0.838 and CR 
r=0.833(p<.001). The correlation between EPDF and 
SS was r=0.853, the highest positive correlation and the 
significant positive correlation was represented in order 
of CR r=0.839, SD r=0.824, CS-OLS r=0.800 and lunge 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1003      

r=0.793(p<.001). The correlation between EPPF and 
CS-OLS was r=0.887, the highest positive correlation 
and the significant positive correlation was represented 
in order of CR r=0.857, lunge r=0.836, SD r=0.772 and 
CS-OLS r=0.719(p<.001)

DISCUSSION

This study was intended to find out the difference 
between the gender and the correlation. To achieve this 
purpose, the eccentric peak torque(EPT) was measured 
and the correlation of muscle activation in RF, BF, 
GCM and TA during the dynamic balance exercise was 
explained. As a result, the significant difference was 
found only in the eccentric strength by gender during 
EPT and dynamic balance exercise, in the dynamic 
balance exercise, no significant difference was found 
and the positive correlation was found in both cases.

There was no existing research that compares the 
male and female through the dynamic balance and 
eccentric strength. So, this study compared the male 
and female and in the results, there was no significant 
difference in the dynamic balance exercise and the 
significant difference was found only in EPT. The reason 
is deemed to be the difference in the amount of muscle 
and the weight by gender and the physiological factor. 
Also, in the research by Anthony(2009), to explain the 
difference in the power between the male and female, 
the isometric strength of the quadriceps, hamstring, 
external and internal rotator, gluteus maximus and 
medius was measured. In the results, he reported that the 
strength of the male was higher than the female and the 
reason is that there is the difference in the power due 
to the difference in the height, weight, BMI(Body Mass 
Index), amount of muscle, navicular drop and Q-angle[9]. 
In addition, Cott(2002) conducted the research to 
explain the difference by gender during landing and in 
the results, the female has far less knee flexion and the 
rotation of lower leg during landing than the male and the 
female took far less time to reach to the maximal knee 
flexion. In contrast, since the male has less maximum 
angular displacement, reaching to the maximal knee 
flexion angle does not take much time and the shock was 
absorbed more than the female. In this research, it was 
observed that the physiological structure is different by 
gender, which has impact on the strength[10]. As a result, 
that the strength of the male is higher compared to the 
female seems to be similar to the results of this study 

although there is slightly different from the intervention 
of this study.

Lunge, one of the dynamic balance exercise not only 
enhances the hamstring strength and running ability but 
also is effective for the eccentric exercise[11]. In addition, 
since the squat is used in the power phase of training 
program as the eccentric contracture is considerably 
important and effective to enhance the motor capability. 
CR is the exercise good for the power generation and 
balancing ability and since SS and SD use the muscles 
in the lower extremity, it is very important for eccentric 
contracture and used a lot as the balance training. 
However, no significant difference was found by gender 
in the dynamic balance exercise. However, if we would 
have increased the frequency or applied higher load 
during the dynamic exercise, it would not have different 
results. Therefore, the follow-up research would be 
necessary by complimenting the intensity and load. 

In the preceding studies related to RF and BF, 
some authors used Y-balance, which is similar to lunge 
of dynamic balance exercise in this study with the 50 
college football players of 20s and measured the EPT 
and CMJ(Counter-movement jump) of knee flexion 
and extension. In the results, there was no correlation 
between the standard score of Y-balance test and EPT 
of knee flexion but revealed that EPT of knee extension 
represents the better dynamic balance performance 
when the person having great power balances in the 
bridge. However, Muehlbauer et al.(2013) concluded 
in the results of measuring the dynamic balance and 
CMJ from the adults of 20s that the values were 
independent[12]. Although in their research, the eccentric 
strength was expressed as CMJ, this study measured 
EPT following the procedure proposed by Perrin(1994) 
using the isokinetic measuring equipment. In addition, 
as written in the limitation of existing researches, the 
participants in the study were the persons whose weekly 
physical activity level was higher than the average of 
general public. Consequently, this study seems to be 
similar to the research by previous research and drew 
the conclusion that there exists the correlation between 
the knee flexion, ankle dorsi and plantarflexion and the 
eccentric strength beside the knee extension.

 Gonzalez and Marques(2010) who studied the 
relation between the jumping ability and the eccentric 
strength beside the balancing focusing on GCM and 
TA asserted that to maximize the powerful contraction 
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of lower body muscle particularly, vertical height when 
jumping, the person having strong eccentric strength is 
effective[13]. And as a similar researchalso claimed that a 
significant relationship was observed between strength 
and dynamic balance performance using the non-
dominant leg for stance in both groups, which implies 
that there are many factors having impact on the dynamic 
balance such as propriception and vestibular function. 
In addition, the need of strength training to improve the 
balancing out of the dynamic activity as the correlation 
between the eccentric strength and the dynamic balance 
can be emphasized. However, some authors reported 
that there was no relation between the knee flexion and 
the extension strength and the SEBT (star excursion 
balance test) reach, which are similar to SS in this study. 
Consequently, similarly with this study, the eccentric 
strength was measured with isokinetic dynamometer and 
the dynamic balance ability was measured with SEBT 
but the participant was limited as they were 23 persons. 
However, this study found the correlation between the 
knee and ankle strength and the dynamic balance ability 
by adding the ankle dorsi and plantarflexion. Therefore, 
this study showed the similar results with the research of 
Gonzalez and Marques[13].

This study has several limitations. First, since the 
subjects were composed of male and female of 20s, it 
is hard to generalize the results of the study. Second, 
in measuring the eccentric peak torque, this study 
measured the open kinetic chain not the closed kinetic 
chain and not significant correlation might be observed. 
Third, in this study, the eccentric strength was limited to 
the knee and ankle but it is necessary to study by adding 
other joints beside the knee and ankle for more precise 
measurement. Therefore, the research that compliments 
such limitations is deemed to be necessary as a follow-
up research.

CONCLUSION

The purpose of this study was to investigate the 
gender difference and correlation in eccentric strength 
and dynamic balance exercises. As a result, the correlation 
between the eccentric peak torque of knee flexion and 
extension, ankle dorsi and plantarflexion and various 
dynamic balance exercises showed a positive correlation 
and there was no significant difference between genders. 
Therefore, a major comprehension of the correlation 
between eccentric strength and dynamic balance could 

be a guidance as a balance training intervention for 
athletes and those who lack of balance and stability and 
may possible to expect a great achievement.
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ABSTRACT

Background/Objectives: The purpose of this study was to identify the subjectivity of aesthetic cosmetic 
surgery recognized by nursing students.

Method/Statistical analysis: This study was to describe the characteristics of each type, to identify the 
types of aesthetic cosmetic surgery, and Q methodology was applied. The 30 nursing students from ‘A’ 
University were asked to classify 47 statements about aesthetic cosmetic surgery.

Findings: The collected data were analyzed using QUANL PC program. In this study, nursing students 
classified the perception of aesthetic cosmetic surgery into 4 factors. Factor 1 was 30.80%, Factor 2 was 
8.04%, Factor 3 was 5.85% and Factor 4 was 5.36%. Factor 1 has an explanatory power of 30.80%, which 
can be regarded as the most explaining factor for aesthetic cosmetic surgery. Of the total of 30 subjects, 8 
were in Factor 1, 4 were in Factor 2, 9 were in Factor 3, and 9 were in Factor 4. Each factor corresponds to 
a group with similar responses to aesthetic cosmetic surgery. The subjectivity types for aesthetic cosmetic 
surgery were ‘Deliberate type’, ‘Positive type’, ‘Supporting type’ and ‘Conservative stance type’.

Improvements/Applications: The study identified the perception of aesthetic cosmetic surgery in nurses in 
the clinical field and provided basic data on education.

Keywords: Aesthetic cosmetic surgery, Nursing student, Subjectivity, Q methodology, Nurses

INTRODUCTION

Until the early part of the 20th century, aesthetic 
cosmetic surgery was regarded as a violation of ethical 
standards even in the West and was carried out to restore 
damage caused by birth defects or physical accidents 
or to restore function of the body1. In modern society, 
appearance management through aesthetic cosmetic 
surgery is not only for self-satisfaction, but also has 
many advantages in life such as employment, interviews, 
and marriage2.

Appearance is the easiest information that can be 
obtained from other people as an external characteristic 

that is first seen whenever there is an interaction 
with others3. Human beings consider the physical 
attractiveness of the person as an important factor when 
evaluating others4. Appearance is also an important 
factor in interpersonal relationships, and it also plays an 
important role in choosing a partner5.

As a result of this socio-cultural phenomenon, 
many people take the economic costs and physical risks 
to manage their appearance, and as a result, one of the 
recent steadily increasing methods is aesthetic cosmetic 
surgery. Aesthetic cosmetic surgery has a great influence 
on cosmetic and feminine beauty, and is one of the most 
powerful ways to change the body in terms of cosmetics 
in modern society6.

Nurses are not only the most important part of the 
healthcare field, but they are also key contacts with the 
most contacts, and need to provide safe and high quality 
nursing care within a limited time in a rapidly changing 
healthcare environment7. The subjectivity of perception 
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when treating subjects in the nursing field has a great 
effect on the nursing they perform. Therefore, it is 
important to understand the perception of nurses and 
prospective nurses.

Previous studies related to aesthetic cosmetic 
surgery have focused on perception of aesthetic cosmetic 
surgery, perception and attitude toward self-appearance, 
motivation and influence factors that determine surgery, 
and effects of surgery on mental health status.

In addition, the research on aesthetic cosmetic surgery 
for nursing students is insufficient. The Q methodology 
is a methodology that enables understanding of 
characteristics of each type according to the subjectivity 
structure of human beings8, and Because the perception 
of aesthetic cosmetic surgery in nursing college students 
is unique subjective experience of the subject, it is an 
appropriate research method to identify the type of 
perception of aesthetic cosmetic surgery in nursing 
college students through the Q methodology, which is 
a research method considering the subjects’ subjectivity.

Therefore, the purpose of this study was to examine 
the subjectivity structure of aesthetic cosmetic surgery 
from the perspective of nursing students, and to 
provide the basic data necessary for the development 
of differentiated education programs based on the 
characteristics of each type of aesthetic cosmetic surgery 
in prospective nurses.

The purpose of this study was to identify the 
characteristics and types of subjective perception of 
aesthetic cosmetic surgery of nursing students applying 
the Q-methodology, to provide information about 
nursing students starting aesthetic cosmetic surgery and 
to provide basic data for presenting strategy in education 
of nursing students starting out in aesthetic cosmetic 
surgery. Specific objectives for this are as follows.

 1. Typify nursing students’ subjective perception of 
aesthetic cosmetic surgery.

 2. Analyze and describe the type specific 
characteristics of perception of aesthetic cosmetic 
surgery of nursing students.

MATERIALS AND METHOD

Design: In order to achieve the purpose of the study, 
literature, media data and previous studies on aesthetic 
cosmetic surgery were reviewed, and subjectivity of 

nursing students who experienced aesthetic cosmetic 
surgery was examined to identify the types of subjective 
perception of aesthetic cosmetic surgery.

Q population and Q sample selection: The Q 
population was derived from a review of domestic 
and international literature, an open questionnaire, and 
individual in-depth interviews to extract comprehensive 
statements about the effects of aesthetic cosmetic surgery 
on current nursing students. Through this process, three 
domains and 200 Q-populations are derived. In addition, 
a total of 100 Q-populations are extracted by collecting 
literature collected from domestic and foreign literature 
reviews. After reviewing and revising the extracted Q 
samples, the final 47 samples with high discrimination 
power were selected.

P sample selection method: The Q-methodology is a 
qualitative research that emphasizes individual inertia 
by emphasizing differences in meaning or importance 
among individuals, not individual differences, and it is 
based on small sample doctrine where when the P sample 
is large, several people are biased on one factor and their 
characteristics are not apparent9. The P-sample of this 
study were 30 students who were enrolled in a nursing 
course and fully agreed to volunteer their consent to 
participate in the study.

Q classification and data analysis method: The Q 
classification process is a process in which individuals 
who are selected as P samples classify the Q samples as 
statements of forced and normal distribution and make 
a spontaneous definition of aesthetic cosmetic surgery9. 
Data were collected using Q-card for 30 current OO 
University nursing students. The time required for one 
subject to complete the Q-classification was generally 
30-45 minutes. The distribution of the Q sample was 
classified from the strong positive to the strong negative 
according to the importance according to the opinion of 
the subjects. Statements on aesthetic cosmetic surgery 
(Q1) were classified on a 12-point scale. Thereafter, the 
subjects and the subsequent interviews were conducted 
with respect to the statements classified at the extremes. 
Q factor analysis was performed using Principle 
Component Factor Analysis (Varimax) method. Type 
classification was based on Eigen value 1.0 or higher 
and the number of factors was selected and the results 
were compared with the total explanatory variables. The 
collected data were scored from 1 to 12 points, which 
were assigned to each of the cards forcibly distributed 
in the distribution chart of the Q sample. The assigned 
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conversion scores were coded in Q sample order and 
processed by the main factor analysis by QUANL PC 
program. Data were analyzed using QUANL pc program.

Ethical considerations for the subjects: After 
volunteer consent was obtained from the subjects before 
the study, it was explained to the subjects that they could 
stop at any time during the study. In order to respect the 
rights of the subjects and ensure the confidentiality of 
the subject’s privacy and personal information, all the 
information collected through this study is treated as an 
anonymous name in all data analysis, and encoding and 
Q sorting ensures confidentiality.

RESULTS

Subjectivity and type-specific characteristics of 
aesthetic cosmetic surgery

Q type structure: Q-factor analysis of the subjectivity 
of aesthetic cosmetic surgery by nursing students using 
the QUANL pc program resulted in 4 types.

Type-specific characteristics of aesthetic cosmetic 
surgery: In order to analyze the subjectivity of aesthetic 
cosmetic surgery by nursing students by type, the 

characteristics of each type were described based on 
statements belonging to each type. The Q-response 
of the P sample (subject) was divided into upper and 
lower questions, and 4 factors were extracted. In the Q 
methodology, a person with a high factor weight among 
the individuals belonging to each type indicates a typical 
or ideal person representing the type.

To analyze the characteristics of each type of aesthetic 
cosmetic surgery, the meanings of the statements with 
the standard score (z-score) of ±1.00 or more were given 
meaning and interpreted. In this study, for the number of 
people with a factor weight of 1.0 or higher, Type 1 had 
8, Type 2 had 4, Type 3 had 9, and Type 4 had 9. 

The subjectivity of aesthetic cosmetic surgery was 
analyzed using the PC QUANL program, which was 
followed by three factors, accounting for 50.05% of the 
total variance. Factor 1 was 30.80%, Factor 2 was 8.04%, 
Factor 3 was 5.85% and Factor 4 was 5.36%. Factor 1 has 
an explanatory power of 30.80%, which can be regarded 
as the most explaining factor for aesthetic cosmetic 
surgery[Table 1]. Of the total of 30 subjects, 8 were in 
Factor 1, 4 were in Factor 2, 9 were in Factor 3, and 9 
were in Factor 4. Each factor corresponds to a group with 
similar responses to aesthetic cosmetic surgery.

Table 1: Eigen Value, Variance, and Cumulative Percentage

Type Ⅰ Type Ⅱ Type Ⅲ Type Ⅳ
Eigen Value 9.2408 2.4111 1.7544 1.6089
Variance(%) .3080 .0804 .0585 0536
Cumulative .3080 .3884 .4469 .5005

Analysis by type: The subjectivity type for aesthetic 
cosmetic surgery calculated by the type analysis method 
is as follows.

 a. Deliberate type: Type 1 was composed of 8 
subjects. Statements showing a strong positive 
response for Type 1 subjects were, ‘Since the 
side effects of aesthetic cosmetic surgery can 
not be ruled out, it needs deliberation.(Z=2.13)’, 
‘Aesthetic cosmetic surgery should be decided 
after a professional consultation.(Z=1.84)’, and 
‘Aesthetic cosmetic surgery does not guarantee 
success rate.(Z=1.47)’ [Table 2]. In type 1, the 
subjects with the highest factor weight was No.8 
(1.3904), and the most agreeable statements 
were 3, 13, and 17. Statements showing a strong 
negative response for Type 1 subjects were, ‘If 
you have never experienced aesthetic cosmetic 
surgery, you are already outdone.(Z=-2.79)’, 
‘Aesthetic cosmetic surgery should be done only 

for therapeutic purposes.(Z=-1.78)’, ‘The cost 
of dressing up after aesthetic cosmetic surgery 
increases.(Z=-1.29)[Table 2]. In Type 1, the 
subject with the lowest factor weight was No.14 
(0.4458), and the most negative statements were 
9, 23, and 30. Type 1 characteristics suggest 
that aesthetic cosmetic surgery should still be 
performed by a specialist because of the high 
incidence of side effects and high risk. They 
thought that aesthetic cosmetic surgery should be 
preceded by counseling of a medical person who 
has a professional knowledge as well as aesthetic 
cosmetic surgery, and that side effects should be 
checked carefully. They were receptive to aesthetic 
cosmetic surgery if a person lost confidence in 
their appearance due to birth defects or trauma, 
or if they could cause psychosocial secondary 
health problems. Therefore, Type 1 was named 
‘Deliberate type’.
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Table 2: Q-statements on aesthetic cosmetic surgery type of representative items and Z-scores (N = 25)

Representative items of type
Factor No. Representative items Mean(SD) Z-score

Fa
ct

or
1

(N
 =

 8
)

3 Since the side effects of aesthetic cosmetic surgery can not be ruled out, 
it needs deliberation. 11.25(1.488) 2.13

13 Aesthetic cosmetic surgery should be decided after a professional consultation. 10.63(1.768) 1.84
17 Aesthetic cosmetic surgery does not guarantee success. 9.75(1.581) 1.47
18 Aesthetic cosmetic surgery can not change the inner beauty. 8.75(3.576) 1.41
7 Aesthetic cosmetic surgery is not a secret to hide. 9.25(1.832) 1.25

9 If you have never experienced aesthetic cosmetic surgery, you are 
already outdone. 1.38(0.518) -2.79

23 Aesthetic cosmetic surgery should be done only for therapeutic purposes. 3.88(1.642) -1.78
30 The cost of dressing up increases after an aesthetic cosmetic surgery. 4.88(1.246) -1.29

43 Older generation can be rejuvenated by performing aesthetic cosmetic 
surgery. 4.75(1.982) -1.17

41 Once a person undergoes aesthetic cosmetic surgery, they can’t stop. 5.13(2.416) -1.10

Fa
ct

or
2

(N
 =

 4
)

38 The age at which aesthetic cosmetic surgery is performed is getting lower. 6.88(1.959) 1.82
13 Aesthetic cosmetic surgery should be decided after professional counseling 10.63(1.768) 1.71

31 Unlike other surgeries, the patient decision of aesthetic cosmetic surgery 
is the first priority. 7.63(2.615) 1.69

7 Aesthetic cosmetic surgery is not a secret to hide. 9.25(1.832) 1.46
28 Aesthetic cosmetic surgery can create health problems such as mental craving. 9.75(1.500) 1.09

9 If you have never experienced aesthetic cosmetic surgery, you are 
already outdone. 1.00(0.000) -2.23

30 Aesthetic cosmetic surgery is an act that undermines the appearance 
handed down parents 3.25(1.893) -1.63

45 There is regret after aesthetic cosmetic surgery. 4.25(2.062) -1.58

10 Aesthetic cosmetic surgery is a good solution to resolve the appearance 
complex. 4.50(2.380) -1.57

8 Aesthetic cosmetic surgery is one of the self-management methods to 
increase competitiveness. 4.75(2.630) -1.55

Fa
ct

or
3

(N
 =

 9
)

1 It is dangerous to plan aesthetic cosmetic surgery, led by fashion or curiosity. 11.78(2.635) 2.63

31 Unlike other surgeries, the patient decision of aesthetic cosmetic surgery 
is the first priority. 10.00(1.732) 1.54

34 Aesthetic cosmetic surgery can not be said to be only for women. 9.78(2.489) 1.46

13 Aesthetic cosmetic surgery should be decided after a professional 
consultation. 9.22(1.481) 1.15

38 The age at which aesthetic cosmetic surgery is performed is getting lower. 9.11(1.900) 1.14

9 If you have never experienced aesthetic cosmetic surgery, you are 
already outdone. 2.11(1.616) -2.38

47 People want to hide their aesthetic cosmetic surgery. 4.00(2.449) -1.82

30 Aesthetic cosmetic surgery is an act that undermines the appearance 
handed down parents. 3.56(1.236) -1.78

45 There is regret after undergoing aesthetic cosmetic surgery. 4.33(1.581) -1.46
22 Aesthetic cosmetic surgery creates a society without personality. 4.00(1.000) -1.42



     1010      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…
Fa

ct
or

4
(N

 =
 9

)
1 It is dangerous to plan aesthetic cosmetic surgery, led by fashion or 

curiosity. 10.56(1.590) 1.85

43 Older generation can be rejuvenated by performing aesthetic cosmetic 
surgery. 10.33(1.871) 1.79

10 Aesthetic cosmetic surgery is a good solution to resolve the appearance 
complex. 9.89(2.369) 1.65

18 Aesthetic cosmetic surgery can not change the inner beauty. 9.44(2.189) 1.38
42 The frequency of aesthetic cosmetic surgery in the elderly increases. 9.11(1.691) 1.25

9 If you have never experienced aesthetic cosmetic surgery, you are 
already outdone. 2.00(1.500) -2.54

41 Once a person undergoes aesthetic cosmetic surgery, they can’t stop. 3.78(2.279) -1.72
23 Aesthetic cosmetic surgery should be done only for therapeutic purposes. 4.44(2.242) -1.58
25 Aesthetic cosmetic surgery can help one meet a good spouse. 4.00(1.323) -1.53

14 One of the reasons for hesitating for aesthetic cosmetic surgery is the 
economic situation. 4.00(1.871) -1.52

appearance more visible. However, even in this 
type, they agreed that aesthetic cosmetic surgery 
should be decided after professional counseling. 
Therefore, Type 2 was named ‘Positive type’.

 c. Supporting type: Type 3 was composed of 9 
subjects. Statements showing a strong positive 
response for Type 3 subjects were, ‘It is dangerous 
to plan aesthetic cosmetic surgery, led by fashion 
or curiosity.(Z=2.63)’, ‘Unlike other surgeries, 
the patient decision of aesthetic cosmetic surgery 
is the first priority.(Z=1.54)’, ‘Aesthetic cosmetic 
surgery can not be said to be only for women.
(Z=1.46)’ [Table 2]. In type 3, the subjects with 
the highest factor weight was No.21 (1.4629), 
and the most agreeable statements were 1, 31, 
and 34. Statements showing a strong negative 
response for Type 3 subjects were, ‘If you have 
never experienced aesthetic cosmetic surgery, you 
are already outdone.(Z=-2.38)’, ‘People want to 
hide that they had aesthetic cosmetic surgery.(Z=-
1.82)’, ‘Aesthetic cosmetic surgery is an act that 
undermines the appearance handed down parents.
(Z=-1.78)’[Table 2]. In Type 3, the subject with 
the lowest factor weight was No.12 (0.2589), 
and the most negative statements were 9, 47, and 
30. In Type 3, aesthetic cosmetic surgery can be 
selected regardless of age, regardless of whether 
the patient’s decision has priority and whether it is 
female or male. They think that they will not hide 
or regret about the aesthetic cosmetic surgery, 
and they will maintain their individuality even if 
they do aesthetic cosmetic surgery. Overall, they 

 b. Positive type: Type 2 was composed of 4 subjects. 
Statements showing a strong positive response for 
Type 2 subjects were, ‘The age at which aesthetic 
cosmetic surgery is performed is getting lower.
(Z=1.82)’, ‘Aesthetic cosmetic surgery should 
be decided after a professional consultation.
(Z=1.71)’, ‘Unlike other surgeries, the patient 
decision of aesthetic cosmetic surgery is the first 
priority.(Z=1.69)’ [Table 2]. In type 2, the subjects 
with the highest factor weight was No.6 (6.3574), 
and the most agreeable statements were 38, 13, and 
31. Statements showing a strong negative response 
for Type 2 subjects were, ‘If you have never 
experienced aesthetic cosmetic surgery, you are 
already outdone.(Z=-2.23)’, ‘Aesthetic cosmetic 
surgery is an act that undermines the appearance 
handed down parents.(Z=-1.63)’, ‘There is regret 
after undergoing aesthetic cosmetic surgery.(Z=-
1.58)’[Table 2]. In Type 2, the subject with the 
lowest factor weight was No.2 (0.4804), and the 
most negative statements were 9, 30, and 45. The 
characteristics of Type 2 were relatively open and 
positive for aesthetic cosmetic surgery. This type 
does not think that it is a secret to hide or hide the 
aesthetic cosmetic surgery, and thinks that it can 
improve not only simple changes in appearance 
but also overall life. They also found that the age of 
aesthetic cosmetic surgery was getting lower and 
that aesthetic cosmetic surgery was not a behavior 
that undermined the appearance of the parents. 
Rather, it was expressed as a choice of aesthetic 
cosmetic surgery as an alternative to make your 
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support the practice of aesthetic cosmetic surgery 
and support the practitioners. However, they 
are concerned about aesthetic cosmetic surgery 
performed for fashion or curiosity. Therefore, 
Type 3 was named ‘Supporting type’.

 d. Conservative stance type: Type 4 was composed 
of 9 subjects. Statements showing a strong positive 
response for Type 4 subjects were, ‘It is dangerous 
to plan aesthetic cosmetic surgery, led by fashion 
or curiosity.(Z=1.85)’, ‘Older generation can be 
rejuvenated by performing aesthetic cosmetic 
surgery.(Z=1.79)’, ‘Aesthetic cosmetic surgery is 
a good solution to resolve the appearance complex.
(Z=1.65)’ [Table 2]. In type 4, the subjects with 
the highest factor weight was No.25 (1.3933), 
and the most agreeable statements were 1, 43, 
and 10. Statements showing a strong negative 
response for Type 4 subjects were, ‘If you have 
never experienced aesthetic cosmetic surgery, you 
are already outdone.(Z=-2.54)’, ‘Once a person 
undergoes aesthetic cosmetic surgery, they can’t 
stop.(Z=-1.72)’, ‘Aesthetic cosmetic surgery 
should be done only for therapeutic purposes.
(Z=-1.58)’[Table 2]. In Type 4, the subject with 
the lowest factor weight was No.3 (0.4378), 
and the most negative statements were 9, 41, 
and 23.Type 4 believes that choosing aesthetic 
cosmetic surgery without caution is dangerous, 
and choosing aesthetic cosmetic surgery is a 
wrong choice. They think that aesthetic cosmetic 
surgery can not change the beauty of the inside, 
and think it will be possible to operate under 
one’s own judgment at middle-aged and older. 
They did not think that aesthetic cosmetic surgery 
was performed only for therapeutic purposes, but 
did not think that someone was behind the trend 
because of never having experienced aesthetic 
cosmetic surgery, and did not think that one would 
meet a good spouse or change one’s life through 
it Therefore, Type 4 was named ‘Conservative 
stance type’.

DISCUSSION
According to the results of the study, the subjectivity 

types of aesthetic cosmetic surgery perceived by 
nursing students were Type 1 ‘Deliberate type’, Type 
2 ‘Positive type’, Type 3 ‘Supporting type’ and Type 

4 ‘Conservative stance type’, and the following will 
discuss the characteristics of each type.

Type 1 in this study was ‘Deliberate type’. This 
type of subject felt the importance of consultation with 
a medical professional who had expertise in determining 
aesthetic cosmetic surgery. They also showed a careful 
attitude that they should carefully review the various 
possible problems, including the side effects caused by 
surgery, and decide on the operation. They thought that, 
because aesthetic cosmetic surgery is also an operation, 
a correct perception and critical perception of the risk of 
surgical procedure and success were needed. 

As in the study results10 that state that in aesthetic 
cosmetic surgery, patients should be informed about 
preoperative consultation and surgery without any 
treatment when there is doubt about the operation, this 
type requires that one provide accurate information on 
surgical procedures and side effects and interactions. 
They thought that planning aesthetic cosmetic surgery 
could lead to another health problem, and it was thought 
that it was getting more difficult to make a right judgment 
because various media highlighted the positive aspect of 
aesthetic cosmetic surgery. In fact, the mass media has 
a negative effect on the appearance of the body through 
self-comparison with the unrealistic body image11, and 
the thoughts were similar to that of the study12 where 
the lower the subjective satisfaction level, the higher the 
acceptance of aesthetic cosmetic surgery. They looked 
at the aesthetic cosmetic surgery from a skeptical point 
of view and thought that if the stability of the operation 
is not ensured, the more strict management should be 
applied to cope with the side effects of aesthetic cosmetic 
surgery. In fact, medical procedures involving surgery, 
including aesthetic cosmetic surgery, are performed in 
an invasive manner for the patient, which can lead to 
various risks and side effects, but as aesthetic cosmetic 
surgery becomes popular, the social acceptability of 
cosmetic surgery is gradually increasing, and the risks 
and side effects are being overlooked.

Aesthetic cosmetic surgery should meet the 
obligation of the medical practitioner to meet the patient’s 
right to know and have expertise in aesthetic cosmetic 
surgery. In addition, aesthetic cosmetic surgery should 
be provided with preventive measures against medical 
accidents, and a safe and proper choice of aesthetic 
cosmetic surgery should be provided by strengthening 
the real name system and patient safety standards of 
medical personnel.
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Type 2 was ‘Positive type’. This type of subjects 
looked at aesthetic cosmetic surgery as a way to fill their 
shortcomings, to make them feel confident, and not just 
to change their appearance, but to improve their lives. 
They considered aesthetic cosmetic surgery as a positive 
solution as a way of solving psychological problems 
together with inner beauty.

It could be seen in a similar context to study results 
showing that higher the acceptability of cosmetic surgery, 
the lower the self-esteem and appearance control beliefs, 
and results showing that a person with an inappropriate 
perception of his or her body considers aesthetic cosmetic 
surgery12. However, for the motivation to actually 
choose aesthetic cosmetic surgery, it was considered 
in anticipation that physical changes will promote 
social or emotional changes, but even with the self-
esteem, which was temporarily high immediately after 
surgery, gradually decreases with time, indicating that 
aesthetic cosmetic surgery can not be a way to increase 
self-confidence and self-satisfaction13. In addition, the 
evaluation of the satisfaction of the appearance between 
the patient and the control group before the operation 
was increased, but the self-esteem and the psychological 
problem did not change after the operation14.

Type 3 was ‘Supporting type’. They do not 
encourage aesthetic cosmetic surgery. They also do not 
think that aesthetic cosmetic surgery has a great effect 
on people’s lives. However, they support the choice of 
people who have undergone aesthetic cosmetic surgery 
and value their strengths.

With the improvement of the income level, the 
economic richness rapidly increased interest in beauty 
regardless of age or gender. With this socio-economic 
change, the desire for beauty is becoming an important 
part not only for women but also for men, and appearance 
management behavior itself is regarded as a natural 
phenomenon for the competitiveness of the individual, 
and the appearance management behavior for the 
individual beauty appears regardless of gender.

Type 4 was ‘Conservative stance type’. This type 
of subject was a type that perceives the beauty of inner 
beauty in the sense that external changes can not change 
inner beauty through aesthetic cosmetic surgery. They 
believed individual personality does not come from the 
person ‘s appearance, but from the various things that 
the person has, including the inside, and they thought 

that aesthetic cosmetic surgery which does not have a 
clear standard and clear reason could not be acceptable. 

They emphasized that if they were satisfied with 
their outward appearance, they would not have to do it, 
and most of the subjects had a negative view of aesthetic 
cosmetic surgery as part of their appearance management 
behaviors for their competitiveness. Similarly to the 
results of the study15 where the higher the satisfaction 
with their appearance, the more they can contribute to 
the sense of survival and self-esteem, subjects of this 
type are considered to be subjects with high self-esteem.

The subjects of the ‘Conservative stance type’ are 
positive to the subjective body image, and the type that 
thinks the inner beauty rather than the external beauty 
as their competitiveness. Therefore, it is necessary to 
provide information about the therapeutic effect and 
positive effect that can be obtained through aesthetic 
cosmetic surgery, and to intervene to differentiate it from 
others by raising the inner beauty.

This study investigated the subjective perception 
of aesthetic cosmetic surgery by nursing students and 
divided them into 4 types. This subjectivity study can be 
used as a basic data for the education of aesthetic cosmetic 
surgery subjects who have become recently interested. In 
addition, it is expected to be utilized as a basic data for 
the development of differentiated education programs by 
presenting the subjective structure and type characteristics 
of aesthetic cosmetic surgery perception of nursing 
students, who are prospective healthcare providers.

However, the study was based on a single university, 
and there is a limit to the generalization of the results 
of aesthetic cosmetic surgery because the subjects were 
not selected considering the factors affecting perception, 
and subsequent studies will require further verification 
of the type by constructing Q samples with diverse 
backgrounds.

CONCLUSION

The purpose of this study was to apply the Q 
methodology to provide the basic data necessary to 
explore the ways of activating aesthetic cosmetic 
surgery based on the subjective data that was explored 
and analyzed for subjective perception of aesthetic 
cosmetic surgery of nursing students. The results of this 
study showed 4 different factors. The types of aesthetic 
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cosmetic surgery perception were ‘Deliberate type’, 
‘Positive type’, ‘Supporting type’ and ‘Conservative 
stance type’.

This study typified the subjectivity of aesthetic 
cosmetic surgery of nursing students and provided the 
basic data necessary for introducing or applying a policy 
to activate aesthetic cosmetic surgery in the future. 
In the study, the types of aesthetic cosmetic surgery 
perception of nursing students were analyzed and their 
characteristics were confirmed, so it is expected that 
there will be development of an educational program 
considering the characteristics of each type. Also 
additional research on the type analysis by selecting 
a sample considering various factors, and qualitative 
research to identify various factors affecting nursing 
aesthetic cosmetic surgery subjects are suggested.
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ABSTRACT

Background/Objectives: The purpose of this study was to identify the subjectivity of single mothers 
recognized by nursing students, to describe the characteristics of each type, to identify the types of single 
mothers

Method/Statistical analysis: This study applied Q methodology was applied. 26 nursing students from 
‘A’ University were asked to classify 45 statements about single mothers. The collected data were analyzed 
using QUANL PC program.

Findings: The subjectivity of single mothers was analyzed using the PC QUANL program, which was 
followed by three factors, accounting for 48.56% of the total variance. Factor 1 was 35.33%, Factor 2 was 
7.11%, and Factor 3 was 6.11%. Factor 1 has an explanatory power of 35.33%, which can be regarded as 
the most explaining factor for single mothers. According to the research result, the recognition of nursing 
students was classified into 3 types. In this study, nursing students classified the perception of single mothers 
into 3 factors. The subjectivity types for single mothers were ‘overcoming type’, ‘pessimistic type’, and 
‘empathetic type’.

Improvements/Applications: The study identified the perception of single mothers in nurses in the clinical 
field and provided basic data on education.

Keywords: Single mothers, Nursing students, Subjectivity, Q methodology, Nurses

INTRODUCTION

The dictionary definition of single mothers is “a 
mother who does not have a husband or partner”1.The 
causes of single mothers vary greatly from country to 
country, but single mothers were considered social 
problems after the 19th century industrial revolution, 
and the occurrence of single mothers is concerned 
with accidental occurrences depending on individual, 
cultural, environmental factors and individual living 
environment factors2.

 During pregnancy, single mothers may feel their 
pain projected on the baby and hate the baby, but on 
the other hand, they feel sorry and pity for the baby and 
have ambivalence. During pregnancy, single mothers 
gradually become more and more attached with the baby, 
suffering from childbirth and increasing attachment to 
new life. However, single mothers experience a loss of 
maternal love as most adoption decisions are made due to 
economic difficulties. The sense of loss experienced by 

single mothers is more difficult to overcome than the loss 
caused by bereavement3. In addition, single mothers are 
more likely to have a dysfunctional structure, including 
health risks, school dropouts, loss of job opportunities, 
experience of abortion wounds, risk of child abuse, and 
increased likelihood of divorce due to lack of physical, 
cognitive, and emotional maturity4.

Most single mothers who decide to raise their 
children require full-time nursing intervention for their 
abortion, childbirth, adoption and child-rearing conflicts 
after physical check-ups because they suffer from 
many physical, psychological, social and economic 
aspects. In the case of teen single mothers, there is 
larger influence, and Claman and Bell (1991) claimed 
that teenage pregnant women need nutrition not only 
for the growth of the fetus but also for their growth, 
and therefore, inadequate nutritional deficiencies may 
lead to fetal or neonatal deaths, such as intrauterine 
fetal growth retardation, premature labor, placental 
abruption, and amniocentesis5. Many studies have 
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shown an increase in various prenatal, delivery and 
postpartum complications, including complications 
such as anemia and prematurity6, and the prevalence of 
hypertensive diseases7, low birth weight and surgical 
labor were high in pregnancy8. Therefore, first of all, it 
is necessary to understand the process of single mothers’ 
decision making of child rearing and to identify factors 
influencing the decision process.

Nurses are not only the most important part of the 
healthcare field, but they are also key contacts with the 
most contacts, and need to provide safe and high quality 
nursing care within a limited time in a rapidly changing 
healthcare environment9. The subjectivity of perception 
when treating subjects in the nursing field has a great 
effect on the nursing they perform. Therefore, it is 
important to understand the perception of nurses and 
prospective nurses.

Research on perception of single mothers in 
nursing students is insufficient. The Q methodology 
is a methodology that enables understanding of 
characteristics of each type according to the subjectivity 
structure of human beings10, and Because the perception 
of single mothers in nursing college students is unique 
subjective experience of the subject, it is an appropriate 
research method to identify the type of perception of 
single mothers in nursing college students through the 
Q methodology, which is a research method considering 
the subjects’ subjectivity. 

Therefore, the purpose of this study was to examine 
the subjectivity structure of single mothers from the 
perspective of nursing students, and to provide the basic 
data necessary for the development of differentiated 
education programs for nursing students based on 
the characteristics of each type of single mothers in 
prospective nurses.

The purpose of this study was to identify the 
characteristics and types of subjective perception of single 
mothers of nursing students applying the Q-methodology, 
to provide information about nursing students starting 
to work with single mothers and to provide basic data 
for presenting strategy in education of nursing students. 
Specific objectives for this are as follows.

 1. Typify nursing students’ subjective perception of 
single mothers.

 2. Analyze and describe the type specific 
characteristics of perception of single mothers of 
nursing students.

MATERIALS AND METHOD

Design: In order to achieve the purpose of the study, 
literature, media data and previous studies on single 
mothers were reviewed, and subjectivity of nursing 
students who experienced working with single mothers 
was examined to identify the types of subjective 
perception of single mothers.

Q population and Q sample selection: The Q 
population was derived from a review of domestic 
and international literature, an open questionnaire, and 
individual in-depth interviews to extract comprehensive 
statements about the effects of single mothers on current 
nursing students. Through this process, three domains 
and 200 Q-populations are derived. In addition, a total of 
100 Q-populations are extracted by collecting literature 
collected from domestic and foreign literature reviews. 
After reviewing and revising the extracted Q samples, 
the final 45 samples with high discrimination power 
were selected.

P sample selection method: The Q-methodology is a 
qualitative research that emphasizes individual inertia 
by emphasizing differences in meaning or importance 
among individuals, not individual differences, and it is 
based on small sample doctrine where when the P sample 
is large, several people are biased on one factor and their 
characteristics are not apparent[18]. The P-sample of this 
study was 26 students who were enrolled in a nursing 
course and fully agreed to volunteer their consent to 
participate in the study.

Q classification and data analysis method: The Q 
classification process is a process in which individuals 
who are selected as P samples classify the Q samples 
as statements of forced and normal distribution and 
make a spontaneous definition of single mothers[19]. 
Data were collected using Q-card for 26 current OO 
University nursing students. The time required for one 
subject to complete the Q-classification was generally 
30-45 minutes. The distribution of the Q sample was 
classified from the strong positive to the strong negative 
according to the importance according to the opinion of 
the subjects. Statements on single mothers (Q1) were 
classified on a 12-point scale. Thereafter, the subjects and 
the subsequent interviews were conducted with respect 
to the statements classified at the extremes. Q factor 
analysis was performed using Principle Component 
Factor Analysis (Varimax) method. Type classification 
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was based on Eigen value 1.0 or higher and the number 
of factors was selected and the results were compared 
with the total explanatory variables. The collected data 
were scored from 1 to 12 points, which were assigned to 
each of the cards forcibly distributed in the distribution 
chart of the Q sample. The assigned conversion scores 
were coded in Q sample order and processed by the 
main factor analysis by QUANL PC program. Data were 
analyzed using QUANL pc program.

Ethical considerations for the subjects: After 
volunteer consent was obtained from the subjects before 
the study, it was explained to the subjects that they could 
stop at any time during the study. In order to respect the 
rights of the subjects and ensure the confidentiality of 
the subject’s privacy and personal information, all the 
information collected through this study is treated as an 
anonymous name in all data analysis, and encoding and 
Q sorting ensures confidentiality.

RESULTS

Subjectivity and type-specific characteristics of single 
mothers

Q type structure: Q-factor analysis of the subjectivity 
of single mothers by nursing students using the QUANL 
pc program resulted in 3 types.

Type-specific characteristics of single mothers: In 
order to analyze the subjectivity of single mothers by 
nursing students by type, the characteristics of each 
type were described based on statements belonging to 
each type. The Q-response of the P sample (subject) was 
divided into upper and lower questions, and 3 factors 
were extracted. In the Q methodology, a person with a 
high factor weight among the individuals belonging to 
each type indicates a typical or ideal person representing 
the type.

To analyze the characteristics of each type of 
single mothers, the meanings of the statements with the 
standard score (z-score) of ±1.00 or more were given 
meaning and interpreted. In this study, for the number of 
people with a factor weight of 1.0 or higher, Type 1 had 
10, Type 2 had 8, and Type 3 had 8.

The subjectivity of single mothers was analyzed 
using the PC QUANL program, which was followed 
by three factors, accounting for 48.56% of the total 
variance. Factor 1 was 35.33%, Factor 2 was 7.11%, 
and Factor 3 was 6.11%. Factor 1 has an explanatory 
power of 35.33%, which can be regarded as the most 
explaining factor for single mothers[Table 1]. Of the 
total of 26 subjects, 10 were in Factor 1, 8 were in Factor 
2, and 8 were in Factor 3. Each factor corresponds to a 
group with similar responses to single mothers.

Table 1: Eigen Value, Variance, and Cumulative Percentage

Type Ⅰ Type Ⅱ Type Ⅲ
Eigen Value 9.1870 1.8489 1.5898
Variance(%) 0.3533 0.0711 0.0611
Cumulative 0.3533 0.4245 0.4856

Analysis by type: The subjectivity type for single mothers 
calculated by the type analysis method is as follows.

 a. Overcoming type : Type 1 was composed of 10 
subjects. Statements showing a strong positive 
response for Type 1 subjects were, ‘There will be 
difficulties with residence.(Z=2.17)’, ‘Because of 
the happiness of the child, worries and anxieties 
will disappear.(Z=1.65)’, ‘They will want to 
enter the single mother facility.(Z=1.64)’ [Table 
2]. In type 1, the subjects with the highest 
factor weight was No.15 (0.9241), and the most 
agreeable statements were 24 and 37. Statements 
showing a strong negative response for Type 1 
subjects were, ‘She is afraid of the child being 

hurt when they learn about the father after she 
grows up.(Z=-3.53)’, ‘It’s not possible to ask 
about the father.(Z=-1.54)’, ‘She will be afraid 
of the negative gaze around her. (Z=-1.47)’[Table 
2]. In Type 1, the subject with the lowest factor 
weight was No.23 (0.2150), and the most negative 
statements were 21 and 27. The characteristics 
of Type 1 are that single mothers can be hard 
and difficult due to child-rearing and economic 
situation, but they think that the child will be 
happy and gain strength as they grow. They did 
not think that it was difficult for the child to have a 
social life and thought that single mothers should 
be more proud. They said that they can raise a 
child alone, and that if they grow up with a lot 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1017      

of mother’s love they can grow up to be happier 
than any other child. They hoped for national and 
social support for these single mothers, and they 
actively supported the life of single mothers. They 
think that a single mothers family is one of the 

family types and that it is not simply a disorder 
of sexual ethics, that it is one of the choices of 
the individual and the individual should be 
responsible for it. Therefore, Type 1 was named 
‘overcoming type’.

Table 2: Q-statements on unmarried mothers type of representative items and Z-scores (N = 26)

Representative items of type
Factor No. Representative items Mean (SD) Z-score

Factor1
(N = 10)

24 There will be difficulties with residence. 6.10(2.331) 2.17
37 Anxiety and worry will disappear due to the happiness of the child 6.70(2.263) 1.65
6 They will want to enter the single mother facility. 4.50(2.915) 1.64
30 It will not be possible to raise a child in happiness. 3.60(2.319) 1.46

42 She will remember the love she received from the unmarried father, 
and the psychological arrangement would be difficult. 4.60(2.459) 1.26

44 She is afraid the child will get hurt when the child hears about the 
father after they grows up. 7.60(2.675) -3.53

35 It’s not possible to ask about the father. 4.90(1.912) -1.54
21 She will be afraid of the negative gaze around her. 8.20(2.394) -1.47
27 It will be tough because of the social perspective on single mothers. 8.50(1.509) -1.36
20 She will have difficulty in relationships with people around her. 5.10(2.807) -1.19

Factor2
(N = 8)

24 There will be difficulties with residence. 7.00(2.928) 1.69
29 It is hoped the social outlook will change. 9.00(3.162) 1.65
5 She will have economic burden. 9.25(1.488) 1.47
9 The risk of depression will increase. 7.25(2.375) 1.37
1 She will worry about sending her child to adoption. 5.63(3.583) 1.29

44 She is afraid of the child being hurt when they learn about her 
father after they grows up. 5.25(2.712) -2.68

21 She will be afraid of the negative gaze around her. 7.75(2.053) -1.59
22 She will have difficulty in getting a job. 6.50(1.512) -1.48
34 Fear of becoming a single mother leads to decision of abortion. 5.63(1.923) -1.47
31 She will worry that her child will be bullied. 4.75(1.389) -1.29

Factor3
(N = 8)

43 She will find true love after being a single mother. 5.25(1.982) 2.42

42 She will remember the love she received from the unmarried father, 
and the psychological arrangement would be difficult. 5.13(3.482) 2.12

10 There should be more support for single mothers. 6.13(3.044) 1.60
12 I realized the importance of contraception. 7.13(2.800) 1.12
11 She will gain courage seeing her growing child. 8.00(3.207) 1.10

44 She is afraid of the child being hurt when they learn about her 
father after they grows up. 7.38(2.387) -2.99

39 She will be a parent of a child and will be delighted to receive her 
change. 6.25(3.196) -1.78

33 She will have difficulties with marriage. 6.25(2.435) -1.32
35 It’s not possible to ask about the father. 5.88(1.959) -1.24
22 She will have difficulty in getting a job. 7.63(2.722) -1.17
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 b. Pessimistic type: Type 2 was composed of 8 
subjects. Statements showing a strong positive 
response for Type 2 subjects were, ‘There will 
be difficulties with residence.(Z=1.69)’, ‘It is 
hoped the social outlook will change.(Z=1.65)’, 
‘She will have economic burden.(Z=1.47)’ 
[Table 2]. In Type 2, the subjects with the highest 
factor weight was No.18 (1.2428), and the most 
agreeable statements were 5 and 29. Statements 
showing a strong negative response for Type 2 
subjects were, ‘She is afraid of the child being 
hurt when they learn about her father after they 
grows up.(Z=-2.68)’, ‘She will be afraid of the 
negative gaze around her.(Z=-1.59)’, ‘She will 
have difficulty in getting a job.(Z=-1.48)’[Table 
2]. In Type 2, the subject with the lowest factor 
weight was No.21 (0.2159), and the most negative 
statements were 31 and 34. The characteristics of 
Type 2 are that they still think that single mothers 
in the society will have a heavy economic burden 
and suffer difficulties in their residence. They said 
that it would increase the risk of depression and 
eventually the anxiety about sending a child to 
adoption. Korea had a prejudice against single 
parent children, and it has been thought that it 
is very difficult to raise a single child especially 
for women. The families of those who decided 
to become single mothers on their own voluntary 
basis were opposed or even excluded from their 
families. Therefore, Type 2, with this older 
perspective, was named ‘pessimistic type’.

 c. Empathetic type: Type 3 was composed of 8 
subjects. Statements showing a strong positive 
response for Type 3 subjects were, ‘She will find 
true love after being a single mother.(Z=2.42)’, 
‘She will remember the love she received from 
the unmarried father, and the psychological 
arrangement would be difficult.(Z=2.12)’, ‘There 
should be more support for single mothers.
(Z=1.60)’ [Table 2]. In Type 3, the subjects with 
the highest factor weight was No.11 (1.0824), and 
the most agreeable statements were 10 and 12. 
Statements showing a strong negative response 
for Type 3 subjects were, ‘She is afraid of the 
child being hurt when they learn about her father 
after they grows up.(Z=-2.99)’, ‘She will be a 
parent of a child and will be delighted to receive 
her change.(Z=-1.78)’, ‘She will have difficulties 

with marriage.(Z=-1.32)’[Table 2]. In Type 3, the 
subject with the lowest factor weight was No.14 
(0.2121), and the most negative statements were 
35 and 33. Type 3 thought looking at the case of 
single mothers, about looking back on one’s life 
and finding true love, especially the importance 
of contraception. They thought that they would be 
psychologically difficult because of the memories 
of the unmarried father, but they saw that they 
would empower themselves by watching the 
growing children. They also hoped for increase in 
social support for single mothers. They looked at 
the single mothers and found a way to go back to 
their lives and move in a more happy direction. 
Therefore, Type 3 was named ‘empathetic type’.

DISCUSSION

According to the results, the subjectivity of single 
mothers recognized by nursing students was Type 1 
‘overcoming type’, Type 2 ‘pessimistic type’, and Type 
3 ‘empathetic type’, and the following will discuss the 
characteristics of each type.

Type 1 in this study was ‘overcoming type’. They 
think that in the case of single mothers who raise their 
children, it is necessary to strive for independence 
of single mothers as a living subject and to grow 
independently with their children in order to be more 
positive as a mother of a child beyond prejudice. In 
order to do this, they feel that social perception need 
to be changed for single mothers so that single mothers 
can live a normal life away from social prejudice, and 
that economic, psychological and social support for the 
burden of child care is needed.

They said that the family of single mothers and the 
father of the baby had little effect on single mothers’ 
decision to raise children. They said that there was no 
difference in their support or approval, and that the 
mother-child family has a strong desire to become 
independent rather than rely on government assistance11.

The single most important factor for single 
mothers to stand alone is their attachment to the child. 
Attachment is the social relationship of infants and 
mothers that is formed in the early stages of life and is 
an affectionate and emotional bond that ensures infant 
survival and stability and continues to adulthood12. 
The pattern of early parental interrelationship is highly 
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dependent on maternal sensitivity, maternal sensitivity 
is closely related to infant attachment, and maternal 
sensitivity to interaction with infant signals is essential 
for effective care behavior. It is an important factor in 
stable attachment development13.

The single mothers identify the situation of the baby 
at the same time and feel the burden of being a single 
parent when raising a child. With worries about the child 
growing up without the father, the biggest complaint 
was economic difficulties, and this is consistent with the 
results of research that suggests that social support is 
needed, such as psychological, social, medical benefits, 
counseling programs14. 

The single mothers were planning the future by 
accepting the baby into their lives through the process 
of identifying their situation and the baby ‘s condition. 
Because it is her child, her willingness to raise a child 
is strongly expressed because of her blood, which is 
expressed in attachment, compassion, and maternal 
love. However, the maternal image, which is considered 
to be a good mother to be entirely responsible for the 
growth of the child prevents the mother and the child 
from growing independently, and that is why women 
point out that as a mother of her own life, the mother 
is independent of the child and must be the mother who 
grows up with her child15. 

Type 2 was ‘pessimistic type’. They feel pessimistic 
about the situation that single mothers will experience 
because of prejudices in our existing society. They found 
that single mothers themselves had a high social and 
economic burden of care, and that they would be subject 
to social prejudice and constraints.

The mother-child family centered on single mothers 
who are raising children in our society is accepted as a 
defective family, not a normal family in social common 
sense, which is a reflection of our society’s prejudices 
about single mothers. Prejudice means ‘an attitude of 
emotion to a subject with certain attributes’. Aronson 
(1980) also argues that prejudice is a generalization of 
defective or incomplete information that has hostile 
or negative attitudes toward a particular group. This 
is a kind of ‘prepared attitude’ by acting positively or 
negatively on the subject without investigating whether 
it is justifiable or not for someone’s behavior16. Single 
mothers were concerned about social constraints as 
concerns about social prejudice, and single mothers 

were found to have abortion attempts by their family’s 
unconditional recommendation of abortion and by the 
provision and betrayal of unmarried people as social 
prejudices against prenatal pregnancy17. 

In addition, they stopped work and school to 
maintain their pregnancy, and in order to avoid their 
surroundings, they were placed in a single mothers care 
facility to give birth. These social prejudices, due to the 
fear of social gaze from pregnancy to childbirth, lowers 
self-esteem, causing negative self-perception and loss of 
self-confidence, making social functioning difficult.

Type 3 was an ‘empathetic type’. By projecting their 
life directly and indirectly to the lives of single mothers, 
they set the direction of their lives. Also, they draw on 
the positive and pursuing life that they think. They also 
hope that support for single mothers will increase.

Single mothers had basic survival needs for 
economic subsidy, employment, food, shelter, and health, 
but single mothers did not know the information about 
the programs or help provided. For single mothers who 
decided to raise their children, economic support (43.8%) 
was most needed, and there was family understanding 
(24.7%), free child care (13.7%), and among family’s 
wishes, ‘family understanding’ was the highest at 
48.6%. Single mothers in the low-income group show 
complications from pregnancy occurring frequently in 
babies and mothers, which is due to failure in antenatal 
care18. Thus, for single mothers who are raising their 
children, together with a practical and integrated single 
mothers support program to support single mothers’ 
employment, including living expenses, child support, 
education, child care facilities and medical support, it 
seems that single mothers need psychological and social 
support to be able to raise their children positively and 
correctly away from social prejudice.

This study examined the subjective perception of 
single mothers by nursing students by dividing into 3 
types. In this study, most nursing students think that the 
single mothers family is a new family type, and they 
felt that they needed a lot of support for the adoptive 
family. By type, there was ‘overcoming type’, where one 
would overcome the situation of being single mothers 
and actively organize life independently in nurturing, 
‘pessimistic type’, which recognizes the difficulties that 
single mothers have to undergo by traditional values, 
and ‘empathic type’ that directly or indirectly senses 
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the life of single mothers and reflects their lives in their 
own lives and realizes their desire to live a desirable life. 
This subjectivity study could be used as a basic data for 
the single mothers support program which is of interest 
recently. In addition, it is expected to be used as a basic data 
for the development of differentiated education programs 
by presenting the subjective structure and characteristics 
of nursing students’ perspective on single mothers.

However, the study was based on a single university, 
and there is a limit to the generalization of the results of 
single mothers because the subjects were not selected 
considering the factors affecting perception, and 
subsequent studies will require further verification of the 
type by constructing Q samples with diverse backgrounds.

CONCLUSION

The purpose of this study was to apply the Q 
methodology to provide the basic data necessary to 
explore the ways of activating support for single mothers 
based on the subjective data that was explored and 
analyzed for subjective perception of single mothers 
in nursing students. The results of this study showed 3 
different factors. The types of single mothers perception 
were ‘overcoming type’, ‘pessimistic type’, and 
‘empathetic type’.

This study typified the subjectivity of single 
mothers of nursing students and provided the basic data 
necessary for introducing or applying a policy to activate 
support for single mothers in the future. In the study, the 
types of perception of single mothers in nursing students 
were analyzed and their characteristics were confirmed, 
so it is expected that there will be development of an 
educational program considering the characteristics of 
each type. Also additional research on the type analysis 
by selecting a sample considering various factors, and 
qualitative research to identify various factors affecting 
nursing single mothers subjects are suggested.
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ABSTRACT

Background/Objectives: Bachelor programs have been expanded to help the community learn about 
social issues and the accompany in responsibilities. The purpose of this paper is to integrate the studies that 
conducted service-learning (SL programs) in undergraduate curricula.

Method/Statistical analysis: To identify the relevant studies, an integrative review was conducted. Eight 
electronic databases were searched for studies published from 2010-2018 in English and Korean. Studies 
included in this review analysis were all conducted using an experimental study design and focused on a 
SL program for undergraduate students who were in health care-related disciplines. Study characteristics 
including the authors, years of publication, study aims, sample size, disciplines, credit status, SL name 
usage, study design, and main outcomes were coded independently by two coders.

Findings: The initial search revealed 4753 studies, but only 53 of these met the inclusion criteria and were 
analyzed. The total sample size consisted of 7534 undergraduate students. The most frequently studied 
disciplines were nursing and medicine; 7 studies amalgamated the various health care disciplines. Among 
all the studies, 19 studies described SL programs that were applied during the freshman year, while 17 
described SL programs that were conducted during the third and fourth years. All SL programs were applied 
within community settings such as rural areas, schools, low income countries, nursing homes, and long-term 
care service centers. In 32 studies, the SL program was conducted using an experimental design, and a one-
group pre-post test design was used in 15 studies. The main outcome of all the studies was psycho-social-
cultural competence. The number of studies published between 2010 and 2014 was 32 (60.4%), whereas 21 
studies were published from 2015-2018. The term SL program was used in 12 studies, but specific program 
names were used in 41 studies. The SL program was offered as an elective course for credit in only 14 studies 
(26.4%).

Improvements/Applications: SL programs may improve students’ community awareness in terms of 
cultural competence, skills, knowledge, and leadership. The content of the SL programs was well designed. 
However, in future studies, a reflection process should be applied.

Keywords: Service, Learning, Review, Health, Curriculum 

INTRODUCTION

Service-learning (SL) is an educational method 
focused on community engagement with specific learning 
objectives and structured reflection [1]. To emphasize the 
relationship between service and learning, a hyphen 
“-” is used to connect them [2]. The key components 
of service-learning are reciprocity and reflection. 
Reciprocity assures that experiences are mutually 
beneficial in terms of outreach through assisting both 
community and service providers in such a way that all 
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participants learn from each other in a collaborative, non-
hierarchical manner [3]. The goal of bachelors programs 
in healthcare disciplines such as medicine, nursing, 
pharmacology, etc. should involve education in not only 
the major subjects but also social responsibility. Lots of 
bachelor’s program have tried to provide opportunities 
for undergraduate students to engage in SL projects, in a 
broad sense of the term. However, the operating system, 
content, and main outcomes of the SL programs varied 
according to each program’s goal.

Among SL programs, the effects of the SL method 
have been proven in various bachelor’s curricula 
including nursing, medical, and pharmacy to improve 
socio-cultural competence, skill, and knowledge. For 
example, Chen et al. [4] have researched the positive 
effects of service-learning projects within a community 
in terms of cultural knowledge and cultural competence. 
In a study by Fowler [5], 3hrs of a SL program at a non-
profit organization were effective in improving nursing 
professional development for a baccalaureate program. 
In pharmacy curricula, providing SL opportunities to 
students may positively influence their teaching skills 
and patients’ health, but time is a barrier to participating 
in SL programs [6]. 

In recent years, several studies have been published 
that synthesized the effects of SL programs using 
systematic review and meta-analysis. For example, 
Warren (2012) reported that the SL program had positive 
effects on empathy, cultural awareness, personal and 
interpersonal development, social issues, motivation to 
study, self-efficacy, life skills, and civic engagement/
responsibility through 11 included studies [7]. In 40 
studies of business education, SL programs were 
effective in improving understanding of social issues, 
personal insight, and cognitive development [8]. 

As such, the positive impact of SL programs on 
various students’ competences have been reported in 
studies; however, synthesized information was not 
found among the healthcare disciplines due to a lack 
of systematic review. Therefore, this review aims to 
systematically analyze studies focused on SL projects 
for healthcare students.

MATERIALS AND METHOD

Data sources and review strategy: Data were extracted 
independently by two coauthors using electronic 

databases such as PubMed, EMBASE, the Cochrane 
Library, CINAHL, KISS, RISS, NDSL, and DBPia by 
two coauthors independently. Mesh terms and key words 
such as “service-learning,” “students,” “leadership,” 
“social justice,” “education” were searched from 2010 
to 2018 in English and Korean.

When Mesh terms and key words were entered in 
the database, a total of 4753 articles were identified. 
After eliminating the duplicated articles, 1117 articles 
remained. Among them, 496 articles that case study 
and qualitative study were excluded. The full text of the 
remaining 621 studies were reviewed, but 568 studies 
did not meet the inclusion criteria. In final, a total of 53 
studies were analyzed.

Inclusion and exclusion criteria: The inclusion criteria 
were as follows: a) experimental and observational 
studies of SL programs applied within curricula; b) 
participants who were undergraduate students; c) 
health-related curricula from medical and paramedical 
disciplines such as nursing, dentistry, and pharmacology; 
and d) studies that were published from 2010-2018.

Studies that were designed using only qualitative 
methods were excluded, as were systematic reviews and 
methodological studies.

Data extraction: Extracted data were coded 
independently by two coauthors. Two coders recorded 
the study characteristics such as authors, years of 
publication, study aims, sample size, disciplines, credit 
status, SL name usage, study design, and main outcomes. 
After completing the coding, the coders compared 
their results. If differences were found between the 
coders’ sheets, the principal investigator (PI) settled the 
discrepancy after reviewing the articles.

Analysis: Included studies (N = 53) were categorized 
in terms of study design, types of disciplines, students’ 
grades, years of publication, credit status, SL name 
usage, and types of main outcome variables.

The frequencies and percentages were calculated.

RESULTS AND DISCUSSION

A total of 7534 undergraduate students were 
enrolled in 53 studies that assessed the application 
of an SL program. The average sample size was 142, 
with a range from 7 to 908. SL programs in all the 
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included studies were for undergraduate students, but 
the disciplines varied. Regarding year of study, 19 SL 
programs were applied in freshman courses and 17 
studies assessed SL programs conducted in the third and 
fourth years. Nursing (34%) and medicine (34%) were 
the major disciplines in which the SL programs were 
used; 7 studies amalgamated the various health care 
disciplines. The next most frequent disciplines were 
pharmacology and dental science. Twelve studies used 
the generic term “SL program,” but the remaining 41 
studies used specific names such as “community health.” 
SL programs were offered as an elective for course credit 
in only 14 studies (26.4%). The course design for the 
SL program was developed by either a community non-
profit organization or the university. 

SL programs were performed using an experimental 
design in 32 studies, whereas 21 studies were conducted 
using mixed methods. Among the experimental studies, 
15 used a one-group pre-post test design. Those studies 
mentioned that it was impossible to establish a control 
group due to ethical issues. Moreover, there are limitations 
to the quantitative analysis of the effectiveness of the SL 
program. The effect of the SL program was evaluated 
using qualitative data in terms of interviews regarding 
the satisfaction of the program. When the studies were 
divided in terms of years of publication, 32 (60.4%) 
were published between 2010 and 2014, and 21 studies 
were published from2015-2018. Therefore, the number 
of relevant studies has been decreasing in recent years. 
In all studies, SL programs were applied in community 
settings such as rural areas, schools, low-income 
countries, nursing homes, and long-term care service 
centers. The main outcome of all the studies was psycho-
social-cultural competence, and cultural competence 
in particular was frequently assessed. Because SL 
programs have been applied in various foreign countries 
to enhance skills and knowledge, those SL programs 
were focused on cultural sensitivity and transcultural 
diversity. Most cultural competence objectives were 
positively achieved in those studies. Specific skills were 
also enhanced through SL programs. For example, the 
skills necessary for cardiovascular risk screening such 
as blood glucose, blood pressure, waist circumference, 
and measurement of body mass index were significantly 
increased in a study by Packard et al. [9]. 

The SL programs were developed according to the 
educational years of the students. In lower-level SL 
programs, psychomotor skills and knowledge were most 

often addressed, but in the higher levels, leadership 
skills and social responsibility were the main outcome 
variables in several studies. For example, the SL program 
in a course for leadership and management was effective 
in increasing leadership practices such as ‘modeling 
the way’, ‘inspiring a shared vision’, ‘challenging the 
process’, ‘enabling others to act’, and ‘encouraging the 
heart’ in a study by Foli et al [10]. In one study, health literacy 
attitudes and knowledge were assessed as outcomes. 
The SL programs in a study by Milford et al. [11] were 
composed of educational program to improve healthy 
eating and physical activity for children and families 
in the community. Medical students’ (1st and 2ndyears) 
health literacy attitudes, knowledge, and skill confidence 
increased after the completion of the SL program. 

The content of the SL program consists of a 
theoretical phase, a phase for participating in a service 
session, and a reflection phase. Several studies did not 
apply the reflection phase. Undertaking a reflection 
process regarding the learning objectives may improve 
the understanding of the real world, which would in 
turn improve social responsibility. However, most of the 
included studies did not report on the reflection process. 

Table 1 summarizes the study design.

The findings from this current integrative review 
showed that there are increasing numbers of studies 
assessing the application of SL programs in undergraduate 
curricula within health-related disciplines. The aims of 
the SL programs were varied, and the outcomes were 
also well assessed according to the SL program content. 
However, SL programs were still mainly focused on the 
nursing, medical, and pharmacy disciplines. SL programs 
should be extended to various health care disciplines. 
Moreover, the randomized clinical trial numbers were 
relatively small compared to the one group pre-post test 
studies. If the effectiveness of SL program were proved 
in experimental studies, this would increase the evidence 
for the power of the SL programs. 

The limitations of this study can be considered in light 
of the interpretation of the results. We did not perform 
a meta-analysis, and the effect size of the SL program 
could not be calculated. In future studies, the necessary 
effect size of the SL program should be calculated by 
synthesizing the individual studies. Moreover, we did 
not appraise the methodological quality of the included 
studies. Despite these limitations, this current integrative 
review of recent studies can provide an indicator of the 
scope of SL programs and their main effects. 
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Table 1: Classifications of SL program (N = 53)

Characteristics Classification n (%)

Types of 
disciplines 

(*Duplicated)

Nursing 18 (34.0%)
Medicine 18 (34.0%)
Pharmacy 14 (26.4%)

Dental hygiene 3 (5.7%)
Dentistry 3 (5.7%)

Para-medicine 4 (7.5%)
Dietetics 1 (1.9%)

Biomedical science 1 (1.9%)
Health administration 1 (1.9%)

Students’ grade, 
Year 

(*Duplicated)

First Year 19 (35.8%)
Second Year 12 (22.6%)
Third Year 17 (32.1%)
Forth Year 17 (32.1%)

Non reported 17 (32.1%)
Credit status

(*Duplicated)

Credit 14 (26.4%)
Non credit 13 (24.5%)

Non reported 47 (88.7%)
SL name usages Yes 12 (22.6%)

No 41 (77.4%)
Year of 

publication
2010-2014 32 (60.4%)
2015-2018 21 (39.6%)

Study design

Experiment design 32 (60.4%)
Mixed methods 
(qualitative + 
quantitative)

21 (39.6%)

Outcome 
variables

(*Duplicated)

Cognitive competence 33 (62.3%)
Psycho-social-cultural 

competence 53 (100.0%)

Psycho-motor skills 24 (45.3%)

CONCLUSION

The findings from this integrative review suggest 
that SL programs were applied in undergraduate health-
related disciplines, and their benefits were evaluated. SL 
programs in bachelor’s curricula, irrespective of whether 
credit was obtained, are effective for improving health 
care providers’ social awareness, various competencies, 
and senses of responsibility. However, future reviews 
should investigate and report on studies evaluating 
the self-reflection process. Moreover, based on this 
integrative review, a meta-analysis should be conducted 
in the future to synthesize and calculate the necessary 
effect size for SL intervention.
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ABSTRACT

Background/Objectives: This study identifies nursing students’ adaptation to college life and recognition 
of death according to their degree of adaptation to field practice, and provides data for programs.

Method/Statistical analysis: Data were collected from 252 nursing students in June 2018 and were 
analyzed using IBM SPSS 21. Frequencies, means, and standard deviations were obtained for the groups’ 
characteristics according to degree of adaptation to field practice. The groups’ homogeneity was tested using 
t-test, Chi-Square test, and Fisher’s exact probability test. Differences between the groups in adaptation to 
college life and death recognition were analyzed using t-test

Findings: The degree of adaptation to college life was higher for the group that showed high degree of 
adaptation to field practice than the group that showed low degree of adaptation (t=7.47, p<.001). The level 
of adaptation to all other subareas was higher for the group with level of adaptation to field practice that 
was higher than the lower group(p<.001). No statistically significant difference was found between the two 
groups in death recognition (t=-1.44, p=.150), and in the subareas of the level of acceptance of death, the 
level of denial of death, and death anxiety (p>.05). The level of interest in death, however, was higher for the 
group with level of adaptation to field practice that was lower than the group with higher level of adaptation 
to field practice (p<.05), while respect for life was higher for the group whose level of adaptation to field 
practice was higher (p<.05).

Improvements/Applications: The creation of a support system for individuals in conflict situations to 
providewith training is necessary, as is the development of education to improve death recognition.

Keywords: Adaptation, College life adaptation, Death Recognition, Field practice, Nursingstudent.

INTRODUCTION

Nursing students nurture their aptitudes and plan 
their future work lives as nurses through nursing classes 
and field practice[1]. Many students express difficulty 
in adapting to their chosen major after they have been 
admitted to nursing departments. This may be a result 
of students applying to college or a specific department 
based on their college entrance scholastic aptitude test 
scores [2], or having chosen nursing because of its high 

employment rate compared with that of other majors 
without obtaining any information about the college 
and regardless of their aptitude for the profession. 
Furthermore, nursing students are required to commit 
more time to their studies than students of other majors, 
and may fear the mistakes that can occur during 
field practice with actual patients due to the inherent 
characteristics of nursing [3]. If a nursing student has 
difficulty adapting to field practice, adapting to the 
nursing major, of which practice takes up a large part, 
will be hard. This will then make the student’s future 
performance as a nurse difficult, which may make 
it difficult for them to form the beliefs and attitude 
necessary for efficient nursing, hindering the formation 
of the nurse’s positive professionalism or self-concept [4]. 
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Difficulty adapting to field practice can also negatively 
affect nursing students’ professional performance after 
their graduation [5].

Nursing students experience death in field practice 
more than students in other majors, and they state that 
they feel a burden or fear and anxiety when they nurse 
dying patients if their death recognition is unclear [6]. If 
nursing students’ recognition of death can be established 
by helping them to understand death and think about 
the meaning of life before they enter field practice, their 
fear of field practice will be reduced and they will be 
more adequately prepared to adapt to it [3]. In addition, 
providing students with proper education for their 
situation by determining their adaptation to college life 
and differences in death recognition according to their 
level of adaptation to field practice will help them more 
smoothly adapt to college life and be more effective 
in forming a positive attitude toward death, effectively 
promoting a change in perception. Since nurses’ death 
recognition and attitudes can significantly influence 
patient care, it is necessary for nursing students to 
systematically learn about patients’ death, which they 
will face as nurses in the future [7]. 

Previous studies have examined the relationship 
between self-esteem and death anxiety [8], the relationship 
between life satisfaction and attitude toward death [9], the 
relationship between spiritual well-being and attitude 
toward death, and the relationship among religious life, 
life satisfaction, and attitude toward death [9] in nursing 
students. Even though there have been a few qualitative 
studies [10-12] on nursing students’ field practice, studies 
on adaptation to field practice, adaptation to college, and 
death recognition together have rarely been conducted.

Accordingly, the present study was conducted to 
provide basic data for organizing program contents 
for adaptation to college life and the establishment of 
positive death recognition by determining differences 
in adaptation to college life and death recognition of 
nursing students according to their degree of adaptation 
to field practice.

MATERIALS AND METHOD

Research design: The present study employs a 
descriptive survey to determine nursing students’ 
adaptation to college life and death recognition according 
to their degree of adaptation to field practice.

Subjects: Data were collected from junior and senior 
nursing students in a four-year university in K province 
from June 1 to June 30, 2018. The sample size was 
calculated for the t-test with effect size 0.5 (medium), 
significance level (α) .05, and a power (1-β) of 95% 
using G*power 3.10 program [13]. The minimum number 
of subjects was calculated to be 210, though data were 
collected from 252 subjects, considering a dropout rate 
of 20%.

Research instruments: Approval for the use of 
instruments used to measure adaptation to field practice, 
adaptation to college life, and death recognition was 
obtained from those who developed, revised, and 
supplemented the instruments before they were used in 
this study.

The instrument for adaptation to field practice was 
developed by Park [14] and consisted of nine items on 
a five-point Likert scale. Cronbach’s α at the time of 
instrument development was .73, and Cronbach’s α in 
the present study was .79. A mean score of adaptation to 
field practice was obtained, and subjects were divided 
into the high field practice adaptation score group 
(HFPAS group) if the score was equal to or higher than 
the mean score and the low field practice adaptation 
score group (LFPAS group) if the score was lower than 
the mean score.

For adaptation to college life, an instrument 
developed by Park [14] was used. The instrument consisted 
of 34 items on a five-point Likert scale with six subareas 
of satisfaction with major, excellence in major, academic 
fidelity, interpersonal relationships, coping competence, 
and employment preparation. The higher the score, the 
higher the degree of adaptation. Cronbach’s α at the time of 
instrument development was .92, and Cronbach’s alphas 
of the subscales were .86 for satisfaction with major, .78 
for excellence in major, .69 for academic fidelity, .81 for 
interpersonal relationships, .78 for coping competence, 
and .68 for employment preparation. Cronbach’s α in 
the present study was .91, and Cronbach’s alphas of the 
subscales were .84 for satisfaction with major, .71 for 
excellence in major, .61 for academic fidelity, .75 for 
interpersonal relationships, .68 for coping competence, 
and .72 for employment preparation.

The instrument for death recognition was developed 
by Cha [15] and consisted of 36 items on a five-point 
Likert scale with five subareas of level of acceptance of 
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death, level of denial of death, death anxiety, level of 
interest in death, and respect for life. In the case of the 
level of acceptance of death, level of interest in death, 
and respect for life, the higher the score, the higher the 
degree of each subscale, while for the level of denial 
of death and death anxiety, the lower the score, the 
higher the degree of each subscale. Cronbach’s alphas 
of the subscales at the time of instrument development 
was .79 for the level of acceptance of death, .71 for the 
level of denial of death, .86 for death anxiety, .85 for 
the level of interest in death, and .75 for respect for life. 
Cronbach’s alphas in the present study were .79 for the 
level of acceptance of death, .74 for the level of denial of 
death, .79 for death anxiety, .81 for the level of interest 
in death, and .63 for respect for life.

DATA ANALYSIS

The collected data were analyzed using IBM SPSS 
WIN/21.0.

 1. Frequencies, means, and standard deviations were 
obtained for the general characteristics of the 
subjects according to their degree of adaptation to 
field practice. The homogeneity of the two groups 
was tested using a t-test, Chi-Square test, and 
Fisher’s exact probability test.

 2. Differences between the two groups in adaptation 
to college life and death recognition according to 
their degree of adaptation to field practice were 
analyzed using a t-test.

Limitations of the study: Generalization of the results 
of the present study is limited because the present study 
used nursing students from only one university located 
in K province.

RESULTS AND DISCUSSION

The general characteristics of the subjects are shown 
in Table 1.

The ratio of males in the LFPAS group was higher, 
with 12 males (9.4%) and 116 females (90.6%), than 
that of the HFPAS group, in which 9 (7.3%) students 
were males while 115 (92.7%) were females, but the 
difference was statistically nonsignificant. The mean 
age of the LFPAS group was higher with 21.69 years 
than that of the HFPAS group with 21.26 years, but 
the difference was statistically nonsignificant. In terms 

of education level, the LFPAS group had more senior 
students with 52 (40.6%) juniors and 76 (59.4%) seniors 
than the HFPAS group in which 63 (50.8%) students 
were juniors and 61 (49.2%) were seniors, but the 
difference was not statistically significant. Differences 
between the two groups in leave of absence from school, 
religion, living environment, parents’ economic power, 
and grades in the previous semester were statistically 
nonsignificant. No statistically significant difference 
was found between the two groups in experience of 
hospice education, experience of dying well education, 
experience of death in one’s family, and experience of 
death in clinical practice. In terms of personality, mixed 
personality types were the most prevalent (74 subjects, 
59.7%), followed by extroverted (31 subjects, 25.0%), 
and introverted (19 subjects, 15.3%) in the HFPAS 
group, while the highest prevalence was seen for mixed 
type (93 subjects, 72.6%), followed by introverted (23 
subjects, 18.0%) and extroverted (12 subjects, 9.4%) in 
the LFPAS group, and the difference between the two 
groups was statistically significant (X2=10.87, p=.004). 
The HFPAS group had a higher number of meetings 
with professors, with 2.58 times per semester, than the 
LFPAS group, which had 2.00 meetings per semester, 
and the difference was statistically significant (t=1.99, 
p=.047). In terms of the experience of interpersonal 
conflict, HFPAS group replied “sometimes” (71 subjects, 
57.3%), followed by “never” (50 subjects, 40.3%) and 
“often” (3 subjects, 2.4%), while LFPAS group replied 
“sometimes” (89 subjects, 69.5%), followed by “never” 
(30 subjects, 23.4%) and “often” (9 subjects, 7.0%), and 
the difference between the two groups was statistically 
significant (X2=29.96, p=.007). Clinical practice 
satisfaction was higher for the HFPAS group, with 7.37 
points, than the LFPAS group with 5.71 points, and the 
between-group difference was statistically significant 
(t=8.30, p<.001). The HFPAS group showed higher 
satisfaction with the nursing major, with 6.92 points, than 
the LFPAS group with 5.60 points, and the difference 
between the two groups was statistically significant 
(t=6.07, p<.001) [Table 1]. 

The degree of adaptation to college life according 
to the subjects’ degree of adaptation to field practice is 
shown in Table 2. 

The degree of adaptation to college life was higher 
for the HFPAS group, with 3.58 points, than the LFPAS 
group, with 3.21 points (t=7.47, p<.001). Satisfaction 
with major among the subareas was higher for the HFPAS 
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group, which scored 3.62 points, than the LFPAS group, 
which scored 3.14 points (t=6.50, p<.001). The score 
of the HFPAS group in excellence in major was 3.13 
points, which was higher than that of the LFPAS group, 
which scored 2.84 points (t=3.77, p<.001). The score of 
the HFPAS group in academic fidelity was significantly 
higher, with 3.94 points, than that of the LFPAS 
group, which scored 3.64 points (t=4.35, p<.001). The 
interpersonal relationships score of the HFPAS group 
was significantly higher, with 3.76 points, than that of 
the LFPAS group with 3.39 points (t=6.75, p<.001). The 
HFPAS group’s coping competence score was higher, 
with 3.71 points, than that of the LFPAS group with 
3.43 points (t=4.63, p<.001). The HFPAS group scored 
3.12 points on employment preparation, which was 
significantly higher than that of the LFPAS group, which 
scored 2.74 points (t=4.37, p<.001) [Table 2]. The results 
of the present study show that the degree of adaptation to 
college life was higher when adaptation to field practice 
was high. It is important to help students in adapting to 
field practice so that they can adapt well to college life. It 
is difficult to directly compare the adaptation of nursing 
students to field practice due to the lack of qualitative 
studies on the subject. In the light of a qualitative study 
[16] that reported the difficulty of adaptation to field 
practice in situations in which students experience 
rejection from patients and read the countenance of the 
head nurse and other nurses, adaptation to college life 
can be made smoother when situations of interpersonal 
conflict are reduced, when a support system that can 
support students in conflict situations is prepared, and 

when training that enables them to cope with conflict 
situations is provided.

The degree of death recognition of the subjects 
according to the subjects’ degree of adaptation to field 
practice is shown in Table 3.

No statistically significant difference between 
the two groups was found (t=-1.44, p=.150) for death 
recognition, for which the HFPAS group scored 3.12 
points while the LFPAS group scored 3.18 points.For 
the level of acceptance of death among the subareas, the 
HFPAS group scored 3.27 points while the LFPAS group 
scored 3.29 points, and the difference between the two 
groups was statistically nonsignificant (t=-0.33, p=.737). 
For the level of denial of death, the HFPAS group 
scored 3.37 points while the LFPAS group scored 3.45 
points, and the difference between the two groups was 
statistically nonsignificant (t=-1.13, p=.256). The score 
of the HFPAS group in death anxiety was 2.84 points 
while that of the LFPAS group was 3.03 points, and 
the difference between the two groups was statistically 
nonsignificant (t=-1.85, p=.065). A statistically 
significant difference (t=-2.71, p=.007) between the 
two groups was found for the level of interest in death, 
for which the HFPAS group scored higher with 2.38 
points than the LFPAS group, which scored 2.66 points. 
Respect for life of the HFPAS group was higher (t=2.36, 
p=.019) with 3.32 points than that of the LFPAS group 
with 3.13 points.

Table 1: General characteristics between field practice adjustment of high group and low group. (N = 252)

Variables Categories
Field practice adjustment

t or 
X2 pHigh Group (n = 124)

Mean ± SD or n(%)
Low Group (n = 128)
Mean ± SD or n(%)

Gender
Male 9( 7.3%) 12( 9.4%)

0.37
.543

Female 115(92.7%) 116(90.6%)
Age 21.26 ± 1.47 21.69 ± 2.48 -1.66 .095

Grade
Junior 63(50.8%) 52(40.6%) 2.63 .105
Senior 61(49.2%) 76(59.4%)

Leave of school
Yes 8( 6.5%) 10( 7.8%) 0.17 .675
No 116(93.5%) 118(92.2%)

Circles activity
Yes 36(29.0%) 25(19.5%) 3.09 .078
No 88(71.0%) 103(80.5%)

Religion

Christianity 20(16.1%) 22(17.2%)

1.68* .671
Catholic 5( 4.0%) 2( 1.6%)
Buddhist 16(12.9%) 14(10.9%)

None 83(66.9%) 90(70.3%)
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Conted…

Residence type
With parents 65(52.4%) 64(50.0%) 0.34 .840
Dormitory 47(37.9%) 53(41.4%)

Alone 12( 9.7%) 11( 8.6%)

Economic ability
Top 8( 6.5%) 7( 5.5%) 0.49 .781

Medium 108(87.1%) 110(85.9%)
Down 8( 6.5%) 11( 8.6%)

Last semester grade
< 3.5 63(50.8%) 65(50.8%) 0.00 .997
≥ 3.5 61(49.2%) 63(49.2%)

personality
Extrovert 31(25.0%) 12( 9.4%) 10.87 .004

Introspective 19(15.3%) 23(18.0%)
Mixed 74(59.7%) 93(72.6%)

Number of consultations 
(Semester) 2.58 ± 2.98 2.00 ± 1.42 1.99 .047

Human relationship conflict 
experience

Not at all 50(40.3%) 30(23.4%)
9.96 .007Sometimes. 71(57.3%) 89(69.5%)

Frequently 3( 2.4%) 9( 7.0%)
Satisfaction of clinical practice 1-10 7.37 ± 1.44 5.71 ± 1.71 8.30 <.001

Nursing major satisfaction 1-10 6.92 ± 1.64 5.60 ± 1.79 6.07 <.001

Hospice education experience
Yes 18(14.5%) 21(16.4%) 0.17 .678
No 106(85.5%) 107(83.6%)

Well-Dying education experience
Yes 15(12.1%) 14(10.9%) 0.08 .773
No 109(87.9%) 114(89.1%)

Family or acquaintance death 
experience

Yes 78(62.9%) 86(67.2%) 0.50 .476
No 46(37.1%) 42(32.8%)

death experience of clinical 
practice

Yes 55(44.4%) 58(45.3%) 0.02 .879
No 69(55.6%) 70(54.7%)

* Fisher exact test

Table 2: Comparison of Degree of College Life Adjustment between Field Practice Adjustment of High 
Group and Low Group (N = 252)

Item
Field practice adjustment

t(p)High Group (n=124)
Mean ± SD

Low Group (n=128)
Mean ± SD

College life adjustment 3.58 ± 0.40 3.21 ± 0.37 7.47(<.001)
Major satisfaction 3.62 ± 0.56 3.14 ± 0.60 6.50(<.001)
Major excellence 3.13 ± 0.62 2.84 ± 0.56 3.77(<.001)
Academic fidelity 3.94 ± 0.53 3.64 ± 0.55 4.35(<.001)

Interpersonal relationship 3.76 ± 0.44 3.39 ± 0.41 6.75(<.001)
Active coping 3.71 ± 0.46 3.43 ± 0.50 4.63(<.001)

Job preparation 3.12 ± 0.72 2.74 ± 0.65 4.37(<.001)
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Table 3: Comparison of Degree of recognition of Death between Field Practice Adjustment of High Group 
and Low Group (N = 252)

Item
Field practice adjustment

t(p)High Group (n = 124)
Mean ± SD

Low Group (n = 128)
Mean ± SD

Recognition of death 3.12 ± 0.34 3.18 ± 0.32 -1.44(.150)
Affirmation of death 3.27 ± 0.60 3.29 ± 0.54 -0.33(.737)

Denial of death 3.37 ± 0.59 3.45 ± 0.51 -1.13(.256)
Anxiety about death 2.84 ± 0.83 3.03 ± 0.80 -1.85(.065)

Concern of death 2.38 ± 0.80 2.66 ± 0.80 -2.71(.007)
Respect for life 3.32 ± 0.70 3.13 ± 0.59 2.36(.019)

nursing students to major and field practice. A study is 
suggested in which a program that improves adaptation 
to major and positive death recognition is designed and 
implemented based on the present study and in which 
the effect of the program is investigated.

Ethical Clearance: Not required

Source of Funding: Self

Conflict of Interest: adaptation to college life and 
recognition of death

REFERENCES

 1. Park HJ., OH JW. The relationships of the clinical 
practice stress and the major satisfaction with 
the nursing professionalism of nursing college 
students, Journal of Digital Convergence, 
2014;12(12):417-426. https://doi.org/10.14400/
JDC.2014.12.12.417

 2. Kim SH., Moon HK. Status and consciousness 
of freshman year 2004. The Journal of Creativity 
Development Research. 2005;8:1-48.

 3. Kim SN., Kim HJ., Choi SO. Effects of a hospice 
and palliative care education program including 
meaning in life on attitudes toward end-of-life 
care and meaning in life among nursing college 
students, The Journal of Korean Academic Society 
of Nursing Education, 2011;17(3),454-463.
https://doi.org/10.5977/JKASNE.2011.17.3.454

 4. Barron D., West E., Reeves R. Tied to the 
job: Affective and relational components of 
nurse retention, Journal of Health Service 
Research Policy, 2007 Apr;12:46-51.https://doi.
org/10.1258/135581907780318419

The results of the present study showed no statistically 
significant difference between the two groups in death 
recognition according to adaptation to field practice. In 
the case of juniors and seniors, no statistically significant 
difference between the two groups is expected since 
education about death and hospice nursing is given 
mostly through courses in the major. In the case of 
interest in death and respect for life, however, significant 
differences between the two groups were found. These 
differences appear to reflect the intentions of student 
nurses to avoid the death of patients and nurse them well 
in the case of a high degree of adaptation to field practice, 
and the differences in some areas appear to be due to 
unclearly established death consciousness. Therefore, 
relevant education is necessary for the establishment of 
proper death recognition for nursing students.

CONCLUSION

The present study was conducted to identify nursing 
students’ adaptation to college life and differences in 
death recognition according to their degree of adaptation 
to field practice. The degree of adaptation to college life 
and all subareas were higher for the HFPAS group than 
the LFPAS group. No statistically significant difference 
between the HFPAS group and the LFPAS group 
was found for death recognition. There were also no 
statistically significant differences in the subareas of the 
level of acceptance of death, the level of denial of death, 
and death anxiety, but the level of interest in death were 
higher for the LFPAS group than the HFPAS group,and 
respect for lifewere higher for the HFPAS group than the 
LFPAS group

The findings of the present study are expected 
to be used as basic data for organizing the contents 
of programs for the improvement in the adaptation of 



     1032      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

 5. Park HS.,Jeong KS. Influence of self-directed 
learning ability and creativity on college 
adjustment in nursing students, The Korean 
Academic Society of Nursing Education, 2013 
Nov;19(4):549-557.https://doi.org/10.5977/
jkasne.2013.19.4.549

 6. An MS., Lee KJ. Awareness of good death and 
attitudes toward terminal care among geriatric 
hospital nurses, Korean Journal of Hospice and 
Palliative Care, 2014Sep;17(3):122-133. https://
doi.org/10.14475/kjhpc.2014.17.3.122

 7. Kim HR. Attitude towards death, stress and 
attitude on the terminal care among medical ward 
nurses with terminal experience [master’s thesis], 
[Pusan] Catholic university. 2014. 15-25p.

 8. Yu EY., Yang YJ., Jung EY. Attitudes toward 
death awareness among department of 
health universitystudents, Journal of Digital 
Convergence, 2017 May;5(5):241-251.DOI: 
https://doi.org/10.14400/JDC.2017.15.5.241

 9. Kim KH., Kim KD., Byun HS., Chung BY. 
Spiritual well-being, self-esteem, and attitude to 
death among nursing students, Journal of Korean 
Oncology Nursing, 2010 Feb;10(1);1-9. 

 10. Koh M. S. The observational experience of labor 
and delivery by student nurses in the clinical 
setting. Journal of Korean Academic Nursing, 
199727(4):892-900. 

 11. Suh MS. The study on the experience of psychiatric 
nursing practice among nursing students using 
Q-methodological approach. Journal Korean 
Academic Psychiatric Mental Health Nursing, 
2001 Dec;10(4):686-698.

 12. Choi YJ. Therapeutic effects of ojungyousik 
meditation on mental health state of nursing 
students. Journal Korean Academic Psychiatric 
Mental Health Nursing, 200612(2);127-135.

 13. Faul F., Erdfelder E., Buchner A., Lang AG. 
Statistical power analyses using G*power 3.1: Tests 
for correlation and regression analyses, Behavior 
Research Methods. 200941(4):1149-1160. DOI: 
http://doi.org/10.3758/BRM.41.4.1149

 14. Park SY. Development and validation of the 
college life adjustment instrument for nursing 
students [dissertation]. [Gyeonggi]DanKook 
University. 2017. 50-121p.

 15. Cha YR. A study on the nurses’ attitude to death 
in Korea - centering on university hospital 
in Jeollabuckdo province -[master’s thesis]. 
[Jeollabuckdo]WonKwang University. 2005. 17-34p.

 16. Kim SM. Factors affecting nursing students’ 
activeness in clinical education. Perspectives in 
Nursing Science. 201714(1):32-36.



The Effects of Computer-Based Cognitive Rehabilitation 
Program (CoTras) on the Verbal Fluency of Korean Patients 

with Mild Dementia

Haewon Byeon
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ABSTRACT

Background/Objectives: The objectives of this study were to identify the effects of computer-assisted 
cognitive rehabilitation (CACR) program on the verbal fluency among the executive functions of the 
prefrontal lobe and provide the baseline data for the cognitive-linguistic rehabilitation of dementia patients.

Method/Statistical analysis: This study selected 25 patients who were diagnosed with mild dementia by 
a psychiatrist among the dementia patients. The subjects were randomly assigned to the treatment group 
(n=13), which conducted a CACR intervention program, and the control group (n=12), which carried out 
a traditional cognitive rehabilitation intervention program (e.g., pencil and paper, and table-top activity). 
CoTras was used for the CACR program. The controlled oral word association test (COWAT) was conducted 
to measure the cognitive level by using the computerized neurocognitive function test (CNT).

Findings: The results of ANCOVA showed that the changes in the semantic fluency (total score) and 
MMSE-K (total score) were significantly (p<0.05) different between the treatment group and the control 
group. The results of parameter estimation revealed that the semantic fluency of the treatment group was 1.8 
higher than that of the control group on average and the difference was significant. Moreover, the MMSE-K 
of the treatment group was 1.1 higher than that of the control group on average and the difference was 
significant. On the other hand, the phonemic fluency was significantly increased after 4 weeks of treatment 
compared to baseline in both treatment and control groups. However, it was not significantly different 
between the treatment group and the control group.

Improvements/Applications: The results of this study suggest that the CACR program is more effective in 
improving the semantic fluency than the traditional cognitive rehabilitation program. Randomized controlled 
trials are needed to verify the effects of long-term CACR programs.

Keywords: computer-assisted cognitive rehabilitation, language cognitive rehabilitation, dementia, verbal 
fluency, speech language pathology, CoTras

INTRODUCTION

The elderly population of South Korea has grown 
rapidly due to aging. As of 2017, the elderly population 
is over 14% of the total population and it has entered the 
aged society 1. If the current trend continues, the elderly 
population will be 19.3% in 2030, becoming a super-aged 
society 1. Moreover, it is expected that the proportion of 
the elderly population will be over 40% in 20601.

As the elderly population increases, the number of 
patients with dementia also increases. As of 2012, the 
prevalence of dementia is estimated to be 9.18% of 
the elderly over 65 years and the number of patients 

is estimated to be 541,000 people (male: 156,000 and 
female: 385,000) 2. If the trend persists, the prevalence 
of dementia of the elderly over 65 years will continue 
to increase and exceed 15% 2. The abrupt increase in 
the mental disorders of the elderly is becoming big 
individual and social problems.

Dementia is a disease group that is accompanied 
with at least three mental dysfunctions among various 
mental activities (e.g., language ability, memory ability, 
spatiotemporal ability, personality, and cognitive ability) 
and these intellectual malfunctions are continuously 
exacerbated. The Diagnostic and Statistical Manual of 
Mental Disorders3 of the American Psychiatric Association 
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defines dementia as the status showing complex cognitive 
disorders interfering with social life and occupational life 
along with various memory impairments. It accompanies 
with three or more among cognitive impairments such 
as agnosia, aphasia, frontal execution dysfunction, and 
decreased visuospatial function.

If the language and cognition problems persist, they 
will deteriorate the quality of life by limiting the ability 
to perform the daily life and will cause difficulties in 
maintaining social activities 4. Among various symptoms, 
the dysfunctions of verbal memory and frontal execution 
are the main symptoms of dementia 5-8. Particularly, 
the deterioration of executive function and selective 
attention, among the decline of various neurocognitive 
functions, are considered as the most sensitive items for 
predicting the onset of dementia in the mild cognitive 
dysfunction stage, which is the pre-dementia stage 9-11.

Elliott (2003) 12 defined the executive function as a 
high-level cognitive processing process that requires a 
coordination of various subordinate cognitive functions 
to achieve a specific goal. It is also called the frontal 
lobe function because it mainly depends on the function 
of the frontal cortex 13, 14. The executive function is 
a concept that transcends the cognitive function of 
a single dimension. There are various methods to 
evaluate it. These methods evaluate the ability to form 
abstract concepts, the ability to organize information in 
the working memory, the ability to selectively inhibit 
inappropriate responses, and the ability to regulate 
behaviors in a socially relevant manner. Various tests 
(e.g., stoop, switching, trail making test, and verbal 
fluency) are used to evaluate these domains 13. Among 
them, verbal fluency can not only highly predict the 
occurrence of dementia with high reliability but also 
be used easily in the clinical situations without using a 
special tool 9.

An executive function is an ability to control and 
regulate behavior for oneself and it is an essential element 
in learning or utilizing knowledge. The dysfunction 
of the executive function makes a patient experience 
strong frustration and stress and is highly likely to cause 
fatal damage to daily life 15, 16. Therefore, the cognitive-
linguistic rehabilitation for maintaining the executive 
function of the frontal lobe is an important topic for the 
patient in the early stage of dementia.

Over the past decade, various studies have proved 
the effectiveness of the traditional cognitive-linguistic 

rehabilitation (e.g., occupational therapy, art therapy, 
and music therapy) on the elderly with dementia 17, 18. 
However, although the traditional cognitive-linguistic 
rehabilitation is widely used in clinical practices, it is 
not fully structured and there is not enough information 
regarding the consistency of treatments and the results 
of training. These limitations restrict the application of 
this rehabilitation.

Recently studies have consistently reported that the 
computer-assisted cognitive rehabilitation (CACR) can 
improve the cognitive functions (e.g., executive function) 
and daily life 19-21. The utilization of CACR is increasing 
because it is possible to conduct an individualized 
treatment by stimulating the damaged area, reduce the 
spatial and temporal costs, and adjust the difficulty of 
the training according to the individual’s cognitive level 
19. Nevertheless, the experimental studies conducted in 
South Korea have evaluated the effectiveness of CACR 
on the patients with the neurologic disorder (e.g., stroke 
and traumatic brain injury) 20, 22. There are still not 
enough studies for examining the effectiveness of CACR 
on the cognitive-linguistic rehabilitation for patients in 
the early stage of dementia.

The objectives of this study were to identify the 
effects of CACR program on the verbal fluency among 
the executive functions of the prefrontal lobe and 
provide the baseline data for the cognitive-linguistic 
rehabilitation of dementia patients.

MATERIALS AND METHOD

Subjects: This study selected 25 patients who were 
diagnosed with mild dementia by a psychiatrist among 
the dementia patients who visited medical institutes 
located in Seoul, Incheon, and Gwangju from Oct 2016 
to Feb 2017. Among these 25 patients, 13 patients were 
assigned to a treatment group and 12 patients were 
assigned to a control group. Before conducting the 
experiment, the objectives and intentions of the study 
were explained to patients and patients’ guardians in 
terms of the research ethics and the written and verbal 
consents of participants were received.

The selection criteria of the subjects are as follows: 
(1) who did not have issues in vision, hearing, and visual 
perception in order to conduct a task; (2) who could 
communicate; (3) whose Korean version of expanded 
clinical dementia rating (CDR) results fell between 
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0.5 and 1; (4) who did not have mental retardation; (5) 
who had been taking psychiatric medication for more 
than one year after being diagnosed as dementia and 
were taking the same amount of medication during the 
treatment period; and (6) who did not participate in a 
CACR treatment program before. The subjects were 
randomly assigned to the treatment group (n=13), which 
conducted a CACR intervention program, and the control 
group (n=12), which carried out a traditional cognitive 
rehabilitation intervention program (e.g., pencil and 
paper, and table-top activity) [Figure 1].

Figure 1: Design of research

Measurement

Procedure of the Program: This study was conducted 
from Oct 10, 2017, to Jan 9, 2018, for twelve weeks. One 
session was 30minutes and there were four sessions per 
week (total 48 sessions). One session was composed of 5 
minutes of preparation time, 20 minutes for conducting a 
program for each activity area, and 5 minutes for sharing 
thoughts and wrapping up.

CACR: CoTras 22 was used for the CACR program. 
CoTras is composed of five domains: visual perception 
training, attention training, memory training, orientation 

training, and other training (e.g., categorization and 
ordering)[Figure 2], [Figure 3]. The treatment group 
received a sequential language recall memory training 
(finding a figure by a name: 1-5 steps), an association 
recall memory training (pairing: 1-5 steps), a language 
categorization memory training (grouping: 1-5 steps), 
and an integrated language memory training (story 
memorization: 1-4 steps). The subjects did not receive 
any cognitive treatment during the experimental period 
of conducting the CoTras.

Traditional Cognitive Treatment: The control group 
received the traditional cognitive treatment centered on 
pencil and paper and table top activity with excluding 
computer-based treatments. The program was composed 
of a recall memory training, an association recall memory 
training, a language categorization memory training, and 
an integrated language memory training.

Figure 2: Computer-based cognitive rehabilitation 
program for Koreans: CoTras

Figure 3: Examples of memory training in CoTras

COWAT: The controlled oral word association test 
(COWAT) 24 was conducted to measure the cognitive 
level by using the computerized neurocognitive function 
test (CNT). The COWAT is composed of semantic 
fluency and phonemic fluency. The semantic fluency 
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was evaluated by speaking words in the ‘animal’ 
category (e.g., dog and cat) as many words possible 
within one minute and recording correct responses. The 
phonemic fluency was carried out by asking a subject to 
say words starting with ‘/k/’ as many as possible within 
one minute. The evaluation method is the same as the 
semantic fluency test. An evaluator records all responses 
of the subject during the one minute and adds one point 
for each correct response. In this study, the COWAT was 
measured by summing the semantic COWAT and the 
phonemic COWAT.

CDR: The Korean version of expanded clinical dementia 
rating (CDR) 23 is a measure of the cognitive and social 
functions of the elderly with dementia. It is based on the 
evaluation of six domains such as memory, orientation, 
judgment, social activities, family life and hobbies, 
problem-solving, and personal management. It uses a 
7-point scale for judging the level of clinical dementia. 
A higher point indicates a severer degree of dementia.

GDS: The Korea version of global deterioration scale 
(GDS) 25 is a tool to evaluate the progress of dementia. It 
is used at the beginning of dementia and can confirm the 
progress of dementia. The GDS consists of seven steps 
and each step has one 7-point scale item. A higher point 
indicates a severer cognitive impairment.

MMSE-K: The Korean mini-mental state examination 
(K-MMSE) 26 is a common tool to screen dementia 
and can evaluate the level of the cognitive function 
quantitatively. It has been widely used because the 
reliability and the validity of the test are proven. The 
test consisted of 30 items encompassing orientation, 
memory, attention, and calculation ability, memory 
recall, and language and visuospatial ability. It uses a 
2-point Likert scale. A higher point indicates a healthier 
mental status. The reliability of this study was .921.

Longest Occupation: The longest occupation was 
evaluated based on the response to “What is the 
longest occupation in your lifetime?” The surveyed 
occupations can be compared internationally. Based on 
the 6th Korean Standard Classification of Occupations 
27, the responses were reclassified into physical labor 
(e.g., technician, farmer, fishery, and forester), non-
physical labor (e.g., clerk), and not economically active 
population (e.g., homemaker and unemployed). The 
not economically active population was added to the 
conventional classification for this study.

STATISTICAL ANALYSES

We originally aimed to conduct repeated measures 
ANOVA in order to identify the effects of the 
intervention on the two groups after the CACR program 
intervention. However, because the study had a small 
sample size and the pre-test score and the post-test score 
were autocorrelated, ANCOVA was used to analyze the 
changes in verbal fluency and cognitive function after 
receiving the treatment with using the semantic fluency 
and phonemic fluency of the pre-test as covariates. All 
statistical analyses were conducted using IBM SPSS 
version 24.0 (IBM Inc., Chicago, Illinois).

RESULTS

General Characteristics of Subjects: The general 
characteristics of the subjects are shown in Table 1. 
Chi-square test and independent sample t-test were 
conducted to determine the difference between the 
groups at the baseline status. There was no significant 
difference between the groups in age, gender, education 
level, and longest occupation.

Table 1: The general characteristics of the subjects

Variables
Control 
group

(n = 12)

Treatment 
group

(n = 13)
p

Age (year±SD) 76.53 ± 5.82 74.85 ± 6.31 0.350
Gender 0.870
Male 3 3

Female 9 10
Education 

level (year) 5.65 ± 4.80 5.93 ± 5.12 0.510

Longest 
occupation, 

n(%)
0.453

Physical labor 2 (16.7) 2 (15.4)
Non-physical 

labor 2 (16.7) 2 (15.4)

Not 
economically 

active 
population

8 (66.6) 9 (69.2)

Control group=pencil and paper and table top 
activity oriented traditional treatment; Treatment 
group=CACR program
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Changes in Semantic Fluency, Phonemic Fluency, and 
Overall Cognition Level by Intervention Program: A 
pre-test and a post-test were conducted to evaluate the 
changes in verbal fluency and overall cognition level of 
the treatment group (CACR program) and the control 
group (pencil and paper and table top activity oriented 
traditional treatment) by intervention method [Table 2]. 

The interaction between the pre-test and treatment was 
analyzed in order to test if the data satisfied the basic 
assumptions of ANCOVA. The results showed that the 
interaction was not significant so it was confirmed that 
the pre-test and the slope of the regression analysis were 
identical between the two groups. Moreover, the Levene 
test revealed that their variances were homogeneous.

Table 2: Changes in Semantic Fluency, Phonemic Fluency, and Overall Cognition Level by Intervention Program

Variables
Control group Treatment group

p
Pre-treatment Post-treatment Pre-treatment Post-treatment

COWAT
Semantic 8.38 ± 5.25 10.39 ± 4.33 8.15 ± 6.13 12.03 ± 5.15 <0.001
Phonemic 1.05 ± 2.30 1.42 ± 2.85 1.08 ± 2.60 1.58 ± 2.88 0.567
MMSE-K 16.41 ± 4.10 18.58 ± 3.88 16.15 ± 4.51 19.35 ± 4.27 0.015

Control group = pencil and paper and table top activity oriented traditional treatment; Treatment group =CACR 
program

DISCUSSION

This study applied the CACR program to patients 
with mild dementia for four weeks and found that it 
significantly improved the verbal fluency and overall 
cognition level. Although it is impossible to directly 
compare with the results of other studies due to 
differences in software programs, previous studies have 
also proved that various CACR programs improved 
the cognitive function. Lee, Kim, & Han (2012) 28 
reported that the 4-week RehaCom program improved 
the problem-solving ability of brain damage patients. 
Moreover, Jeong et al. (2010) showed that the 5-week 
COMCOG program significantly increased the daily 
activity execution ability, cognitive functions (e.g., 
cognition level determination test, and job performance 
satisfaction 29. Similar results were reported in 
another study using RehaCom, which is one of the 
CACR programs. It not only significantly improved 
the concentration and memory but also significantly 
enhanced the overall cognitive level and functional 
independence measure 30. Additionally, Galante et al. 
(2007) applied the CACR program for twelve times to 
patients with Alzheimer’s dementia and found that the 
cognitive function of dementia patients did not change 
over time, while that of those who did not receive the 
CACR program significantly decreased. The results 
suggested that the CACR was effective in delaying the 
progress of cognitive decline in dementia patients and 
agreed with the results of this study 31.

The previous studies that reported the cognitive 
rehabilitation effect of CACR explained that the CACR 
program was more interesting and increased the active 
participation and motivation because the CACR was 
more realistic and 3-dimensional compared to the paper 
and pencil task 32. Moreover, the cognitive rehabilitation 
is believed to be effective because the training tasks 
of it can be adjusted easily to various difficulty levels 
compared to the traditional cognitive rehabilitation and 
it is also possible to conduct an individualized training 
suitable for the level of a patient 33. The results of this 
study suggested that the CACR is effective for enhancing 
specific cognitive functions such as verbal fluency as 
well as the overall cognitive function. 

Another major finding of this study was that the 
CACR program improved the semantic fluency of 
the Korean elderly with mild dementia more than the 
traditional cognitive program but two programs were 
not different in the phonemic fluency. This result can be 
explained by two assumptions. 

First, it is suspected that it is difficult to grasp the 
fine improvement of the phonemic fluency of Korean 
by only measuring the number of correct responses in 
the verbal fluency test 9. The cross-sectional study of 
Byeon (2014) 9 evaluated the predictive power of the 
naming test as a dementia screening test for 594 elderly 
Koreans and found that phonemic fluency was not a 
significant predictor for determining the mild dementia 
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of the elderly after adjusting all confounding variables 
including Apolipoprotein E epsilon 4gene (APOE-e4), 
a dementia gene. The clustering and the switching, that 
moves word to a lower category, are important in the 
cognitive process of verbal frequency so it is difficult to 
evaluate the verbal frequency only using the number of 
correct responses 34.

Another speculation is that the task given in this 
study may be less related to the phonemic fluency for 
testing the phonetic language fluency and more related 
to the semantic fluency. Future studies evaluating the 
effectiveness of the CACR program by measuring the 
phonemic fluency are required to conduct qualitative 
analyses (e.g., semantic clustering, phonemic clustering, 
and switching) as well as quantitative analyses.

CONCLUSION

The results of this study suggest that the CACR 
program is more effective in improving the semantic 
fluency than the traditional cognitive rehabilitation 
program. Randomized controlled trials are needed to 
verify the effects of long-term CACR programs.
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Is the Combined Application of Tongue Pressure Training and 
Tongue Base Exercise More Effective in Improving the Strength 
of Tongue and Lips in Korean Patients with Flaccid Dysarthria
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ABSTRACT

Background/Objectives: The objective of this study was to identify the effects of the tongue-pressure 
exercise protocol and the traditional orofacial exercise on the articulation muscle and percentage of correct 
consonants of the patients with dysarthria.

Method/Statistical analysis: This study was performed on 21 patients who were diagnosed with flaccid 
dysarthria due to stroke. The subjects were randomly divided into a control group (tongue-pressure protocol 
only; n=11) and a treatment group (tongue-pressure protocol and tongue base exercise; n=10). The maximal 
tongue strength (kPa) and the maximum lip strength (kPa) were estimated by measuring those three times 
and choosing the highest number.

Findings: The results of ANCOVA showed that the maximal tongue strength, maximal lip strength, and 
articulation accuracy were significantly different between the two groups (p<0.05). The results of parameter 
estimation revealed that the treatment group had 3.5kPa higher maximal tongue strength and 1.0 kPa higher 
maximal lip strength than the control group. On the other hand, the correct articulation (%) was higher in the 
post-test than the pre-test in both groups, but there was no significant difference between groups.

Improvements/Applications: The results of this study showed that the combined rehabilitation program 
consisting of the tongue-pressure protocol and tongue base exercise improved the maximal tongue strength 
and maximal lip strength significantly more than the single rehabilitation program consisting only of the 
tongue-pressure protocol.

Keywords: tongue pressure training protocol, tongue base exercise, dysarthria, speech language pathology, 
maximum tongue strength, the maximal lips strength

INTRODUCTION

Dysarthria includes speech disorders due to the 
muscle control disorder of the speech mechanism (e.g., 
the paralysis, weakness, and incoordination of articulation 
muscle) owing to the damage of the central or peripheral 
nervous system 1. The dysarthria is not composed of 
a group showing the same symptom and the etiology 
of the disease is very complex. The dysarthria can be 
classified into spastic dysarthria, flaccid dysarthria, 
ataxic dysarthria, hypokinetic dysarthria, hyperkinetic 
dysarthria, unilateral upper motor neuron dysarthria, 
and mixed dysarthria according to the lesion and speech 
characteristics 2. Although it varies by the type, patients 
with dysarthria generally show the paralysis, weakness, 
and incoordination of muscles. Therefore, the intensity, 

speed, the range of motion, and accuracy of speech is 
deteriorated and they experience difficulties in oral 
communication 3-8.

The ultimate goal of the speech intervention 
strategy of dysarthria speakers is to improve the clarity 
of articulation 2, 9. Therefore, it focuses on treating 
abnormal sounds or changing the major variables of 
articulation characteristics 2, 9. Previous clinical studies 
have focused on controlling the changes in rhythm 10, 
the articulation speed 11, and the training for increasing 
the vocal intensity 12 of speakers with dysarthria. 
Particularly, patients with flaccid dysarthria among 
patients with dysarthria experience difficulties in speech 
due to various clinical characteristics (e.g., weakness, 
hypomytonia, and shrinkage of the oral articulation 
organ) 13. The oral articulation organ includes the tongue, 
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lips, and velum and the motor functions of the tongue 
and lips are important in a speech 2.

Many studies have confirmed that the patients with 
dysarthria had significantly lower oral motor functions 
than healthy adults [1]. However, the relationship 
between the oral motor function and speech production 
and the non-speech oral motor treatment based on it are 
still controversial. Some studies showed that orofacial 
exercise enhanced the speech production of children 
and adults with dysarthria 14. However, other studies 
reported that they are not related because non-speech 
oral motor and speech production have different brain 
activation 15. Several studies, which reviewed evidence-
based previous studies, also indicated that there is not 
enough evidence that oral motor treatment improved the 
speech production 16, 17. 

Although previous studies have shown contradictory 
results, many speech-language therapists are still using 
the orofacial exercise to promote the speech production 
of patients with dysarthria. Especially, since several 
studies have confirmed that the swallowing function and 
the speech production are related 18, the effectiveness of 
orofacial exercise for enhancing the speech production 
of patients with dysarthria has been reconsidered.

On the other hand, the tongue-pressure training 
protocol is used as a non-speech exercise therapy for 
the purpose of improving the strength and accuracy of 
the tongue. Yeates et al. (2008) 19 developed the tongue-
pressure training protocol based on the previous studies 
20, 21 that tongue-exercise helped the increase of the 
tongue size and strength and reported that the protocol 
improved the strength and accuracy of the tongue.

Particularly, the tongue-pressure exercise is known 
to promote the recovery of tongue size and strength21. 
More recent studies reported that the combined 
application of the tongue-pressure exercise protocol and 
the traditional orofacial exercise significantly enhanced 
the recovery of the oral functions of the stroke patients 
with dysphagia22. However, the effects of the combined 
therapy of the tongue-pressure exercise protocol and 
the traditional orofacial exercise on the patients with 
dysarthria have not been confirmed yet. Therefore, it is 
urgent to prove the effects.

The objective of this study was to identify the effects 
of the 4-week long the tongue-pressure exercise protocol 
and the traditional orofacial exercise on the articulation 
muscle and percentage of correct consonants of the 
patients with dysarthria due to the stroke. The results of 
this study will provide baseline data for establishing the 

basis of the non-oral motor therapy for the patients with 
flaccid dysarthria.

MATERIALS AND METHOD

Subjects: This study was performed on 21 patients who 
were diagnosed with flaccid dysarthria due to stroke in 
Seoul and Incheon rehabilitation hospitals from October 
01, 2017, to January 31, 2018. All subjects participated 
in the study with the written consent of the subjects 
or guardians. The selection criteria of the subjects are 
as follows: (1) who did not have a problem in hearing 
and auditory comprehension for performing the given 
task; (2) who could communicate; (3) who were not 
classified as severe cognitive impairment with MMSE-K 
23 score equal to or larger than 17; (4) who could take 
the Iowa Oral Performance Instrument(IOPI) to measure 
the maximum pressure score of the oral-facial muscle 
strength; and (5) who did not receive a tongue-pressure 
training protocol. The subjects were randomly divided 
into a control group (tongue-pressure protocol only; 
n=11) and a treatment group (tongue-pressure protocol 
and tongue base exercise; n=10) [Figure 1].

Measurement

Tongue-Pressure Training Protocol: The conducted 
tongue-pressure training protocol consisted of isometric 
tongue strength exercise and isometric tongue accuracy 
exercise by using Iowa Oral Performance Instrument 
8-2201 (IOPI, Carnation WA; IOPI medical, USA). 
IOPI is an instrument to exercise by pressing the air 
filled bulb, located on the palate, with the tongue 19, 24, 

25. This rubber bulb is located at the front or back of the 
mouth and shows the pressure (KPa; kilopascals) on the 
connected LCD [Figure 2]. The location of the IOPI 
application is shown in Figure 3.

Figure 1: Design of research
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Figure 2: Iowa Oral Performance Instrument (IOPI)

Figure 3: Location of IOPI

The tongue-pressure training protocol consisted of 
two exercise programs based on Yeates et al. (2008) 19. 
The first is an isometric tongue strength exercise. The 
exercise was performed by pressing the air filled rubber 
bulb placed at the behind of the upper front teeth with 
the tongue (=one time). One set was five times and a 
subject conducted it four sets. Moreover, the air filled 
rubber bulb was placed at the center of the hard palate. 
Pressing it with the middle of the tone was considered 
one time and one set was composed of five times. A 
subject conducted it four sets. The second is an isometric 
tongue accuracy exercise. The accuracy exercise was 
designed to train the accurate motion of the tongue by 

pre-setting the 50%, 75%, and 100% of the maximum 
isometric tongue strength measured during the isometric 
tongue accuracy exercise without exceeding 10KPa 
from the pre-set value.

Orofacial Exercise: The tongue based exercise was used 
for the orofacial exercise. The tongue based exercise 
instructs a tongue movement to a patient and the patient 
performs the movement [Figure 4], [Table 1]. The control 
conducted the tongue-press training protocol 30minutes 
per day and five times per week for four weeks. The 
treatment group performed the tongue base exercise 
additional to the tongue-pressure training program under 
the same condition.

Percentage of Correct Consonants: The correct 
consonants (%) was calculated by dividing the number 
of correctly pronounced target phonemes out of 37 test 
words (assessment of phonology and articulation for 
children (APAC) 26) by seven (the total target phonemes) 
and multiplying it by 100. 

Maximal tongue strength & Maximum Lip Strength: 
The maximal tongue strength (kPa) and the maximum 
lip strength (kPa) were estimated by measuring those 
three times using IOPI and choosing the highest number.

Figure 4: Example of tongue base exercise

Table 1: The procedure of the tongue base exercise

Name Type Description

Raising the tip of the 
tongue 

Active 
Exercise

With closing the lips, raise the tip of the tongue as much as possible 
and maintain it for 5 seconds. 

Conduct it with opening the lips.
Raising the tip of the 

tongue with overcoming 
the resistance

Resistance 
Exercise

With opening the lips, raise the tip of the tongue as much as possible 
with resisting the pressure of a tongue depressor and maintain it for 

5 seconds. 
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Conted…

Moving the tongue left 
and right

Active 
Exercise

With closing the lips, move the tongue left and right and maintain 
each pose for 5 seconds. 

Conduct it with opening the lips.
Moving the tongue left 

and rightwith overcoming 
the resistance

Resistance 
Exercise

With closing the lips, move the tongue left and right with resisting 
the pressure of a tongue depressor. Maintain each pose for 5 seconds. 

Pushing the tongue out Active 
Exercise

With closing the lips, push the tongue as straight as possible and as 
far as possible and hold the pose for five seconds. Conduct it with 

opening the lips.
Pushing the tongue out 
with overcoming the 

resistance

Resistance 
Exercise

With opening the lips, push the tongue as straight as possible and as 
far as possible resisting the pressure of a tongue depressor. Hold the 

pose for five seconds.

results showed that the interaction was not significant 
so it was confirmed that the pre-test and the slope of 
the regression analysis were identical between the two 
groups. Moreover, the Levene test revealed that their 
variances were homogeneous.

The results of ANCOVA showed that the maximal 
tongue strength, maximal lip strength, and articulation 
accuracy were significantly different between the two 
groups (p<0.05). The results of parameter estimation 
revealed that the treatment group had 3.5kPa higher 
maximal tongue strength and 1.0 kPa higher maximal lip 
strength than the control group. On the other hand, the 
correct articulation (%) was higher in the post-test than 
the pre-test in both groups, but there was no significant 
difference between groups.

Table 2: The general characteristics of the subjects

Variables
Control 
group

(n = 11)

Treatment 
group

(n = 10)
p

Age  
(year ± SD) 67.03 ± 7.60 65.85 ± 

9.23 0.433

Sex 0.420
Male 10 11

Female 5 6
Level of 

education (year) 9.65 ± 2.13 9.47 ± 2.86 0.860

Time since 
stroke (month), 

n(%)
<0.001

≤12 8 5
>13 3 5

Control group=Tongue-pressure protocol only; 
Treatment group=Tongue-pressure protocol and tongue 
base exercise

Statistical Analysis: We originally intended to conduct 
repeated measures of ANOVA in order to evaluate the 
effects of programs on the maximal tongue strength, 
maximum lip strength, and articulation accuracy after 
the intervention. However, we conducted one-way 
analysis of covariance (ANCOVA) instead of repeated 
measures of ANOVA because the same size was too 
small and the pre-test score could affect the post-test 
score. ANCOVA used the maximal tongue strength, 
maximum lip strength, and consonant accuracy, which 
were pre-scores, as covariates to analyze the changes 
in the outcome variables after treatments. All statistical 
analyses were conducted using IBM SPSS version 24.0 
(IBM Inc., Chicago, IL, USA).

RESULTS

General Characteristics of Subjects: The general 
characteristics of the subjects are shown in Table 2. 
Chi-squared test and independent sample t-test were 
conducted to determine the difference between the 
groups at the baseline stage. The results showed that 
there was no significant difference between the groups 
in terms of age, gender, and education level.

Changes in maximal tongue strength, maximal 
lips strength, and articulation accuracy according 
to intervention method: Pre-test and post-test were 
conducted to the treatment group (tongue-pressure 
protocol & tongue base exercise) and the control 
group (tongue-pressure protocol) in order to identify 
the changes in maximal tongue strength, maximal lip 
strength, and articulation accuracy by the intervention 
method (Table 3). The interaction between the pre-
test and treatment was analyzed in order to test if the 
data satisfied the basic assumptions of ANCOVA. The 
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Table 3: Changes in maximal tongue strength, maximal lips strength, and articulation accuracy according to 
intervention method

Variables
Control group Treatment group

p
Pre-treatment Post-treatment Pre-treatment Post-treatment

MTS, kPa 11.38 ± 8.14 17.92 ± 15.12 10.76 ± 9.77 20.80 ± 16.88 0.043
MLS, kPa 6.10 ± 3.52 9.30 ± 4.35 5.86 ± 3.81 10.13 ± 5.43 <0.001

CA, % 76.48 ± 13.31 79.13 ± 15.50 73.15 ± 15.85 77.47 ± 17.18 0.670

MTS = maximal tongue strength; MLS = maximal lip strength; CA = correct articulation

could not fully interpret the changes of effects according 
to the time of treatment. A longitudinal study using 
repeated measures of ANOVA is needed to verify the 
treatment effects over time. Furthermore, future studies 
are needed to evaluate the effects of the tongue-pressure 
protocol and orofacial exercise on diverse orofacial 
motor functions (e.g., the range and directions of tongue 
motion, fatigue, endurance, masticatory function, and 
masticatory intensity) as well as the maximal strengths 
of the tongue and lips.

CONCLUSION

The results of this study showed that the combined 
rehabilitation program consisting of the tongue-pressure 
protocol and tongue base exercise improved the maximal 
tongue strength and maximal lip strength significantly 
more than the single rehabilitation program consisting 
only of the tongue-pressure protocol. However, there 
was no difference in the correct articulation between 
the two groups. Although the correct articulation is 
related to the strength of the tongue and lips, it reflects 
various elements required for speech production such as 
respiration, resonance, and vocalization in addition to 
articulation muscles. Future studies are needed to analyze 
additional variables such as respiration and resonance in 
addition to correct articulation in order to examine the 
combined effects of the tongue-pressure protocol and 
tongue base exercise on the speech production of the 
patients with dysarthria.

Ethical Clearance: The study protocol was conducted in 
accordance with the ethical principles of the Declaration 
of Helsinki.

Source of Funding: This work was supported by the 
Ministry of Education of the Republic of Korea and 
the National Research Foundation of Korea (NRF-
2018S1A5A8028249).

DISCUSSION

The maximal tongue strength and maximal lips 
strength significantly improved more when tongue-
pressure training protocol and tongue base exercise were 
performed together than when only tongue-pressure 
training protocol was applied alone. However, the two 
groups did not show a significant difference in the 
correct articulation. The results revealed that tongue-
pressure training protocol and tongue base exercise were 
effective in increasing the maximal tongue strength and 
maximal lips strength, while they were not effective in 
enhancing the correct articulation.

The results can be interpreted in two ways. First, 
it is possible the strength of the oral muscles did not 
affect the correct articulation. Researchers who denied 
the importance of oral muscle strength in the speech 
production emphasize that the speech production only 
needs 10-20% of the maximal muscle strength 15, 27. These 
results support the results of this study.

Second, it is possible that the correct articulation 
was already improved sufficiently by performing 
only the tongue-pressure protocol. The results of this 
study showed that the correct articulation increased 
approximately 3% in the post-test compared to the pre-
test in both treatment and control groups. The results 
implied that the combined training of the tongue-
pressure protocol and the tongue base exercise was more 
effective than the tongue-pressure protocol only training 
in increasing the oral muscle strength but the combined 
training did not significantly improve the correct 
articulation compared to the tongue-pressure protocol 
only. The fact that the maximal strength of that tongue 
and lips that are directly related to articulation affects 
the correct articulation is the evidence of this possibility 
3. However, since this study measured the variables 
only twice (before and after the treatment), this study 
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ABSTRACT

Background/Objectives: This study was designed to examine factors affecting general hospital nurses’ 
behavioral intention to use new medical technology, if introduced, by using the Technology Acceptance 
Model. So this study is to understand the acceptance of new technology of nurses with self- efficacy and 
innovativeness of external variables of TAM.

Method/Statistical analysis: The subjects were 140 general hospital nurses who agreed to participate in 
this study. With a questionnaire form, the study surveyed the participants. Of the collected sheets of the 
form, 8 ,unfaithfully filled in, was excluded and the remaining 132 were analyzed here using the descriptive 
statistics, t-test, Mann-Whitney U test, Kruskal-Wallis test, correlation analysis and the multi-regression 
analysis in accordance with SPSS WIN 20.0.

Findings: General hospital nurses surveyed in this study showed significant differences in perceived 
usefulness and behavioral intention to use depending on marital status. Those nurses’ innovativeness, 
perceived usefulness and behavioral intention to use varied significantly depending on age. Their level of 
education was a factor of significant difference in innovativeness and self-efficacy. The surveyed nurses’ 
position brought their innovativeness, self-efficacy, perceived usefulness and behavioral intention to use 
to be significantly different. For the nurses, positive correlations were found among innovativeness, self-
efficacy, perceived ease of use and perceived usefulness. Most affecting perceived ease of use was found 
perceived usefulness, followed by innovativeness. Both of the factors explained 62.0% of perceived ease of 
use. General hospital nurses’ behavioral intention to use new medical technology was significantly affected 
by their perceived usefulness, but not by their perceived ease of use.

Improvements/Applications: Information or educational programs for an effective acceptance of new 
medical technology should be supported by strategies that lead nurses to recognize and innovatively accept 
the usefulness of such technology.

Keywords: TAM, Health care, Nurses, Perceived usefulness, Perceived ease of use

INTRODUCTION

Keeping pace with dramatic changes in the field of 
health and medicine, recently, some university hospitals 
in Korea have brought in an artificial intelligence-based 
medical diagnosis system called Watson. In a similar 
vein, the government of the country has begun to increase 
investment in the 4th industry-based medical technology. 
These moves including the use of new medical technology 
are expected to help better decision-makings by medical 
professionals, especially nurses who spend most of time 
in caring patients, ultimately contributing to the more 
specialization of nurses. By the way, terms regarding 

technology in the era of the 4th industry, which were 
presented in Davos Forum, include robot engineering, 
artificial intelligence, clouding, big data, Internet of 
Things, linked data, 3D printing, bio technology and body-
technology convergence[1].

For the last decade, there has been a significant 
improvement in medical services thanks to the 
introduction of big data, cloud computing and Internet of 
Things(IoT)[2]. E-Health Service allows risk prevention 
and advance treatment by facilitating nursing care and 
providing patient data[3]. M-Health allows nurses to do 
the health management of patients and families, including 
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chronic disease management, without geographical, 
temporal or organizational barriers and burden of service 
costs[4]. New technology like these, already attracting 
global attention, has yet to be practically attempted or 
theoretically considered in Korea, suggesting the need 
to research in relation to local introduction of such 
technology based on the 4th industry. 

Such types of new medical technology as foresaid 
are currently attracting global attention, but have 
been little dealt with in this country. Examples of new 
medical technology that have been actively researched 
abroad include compact sensors that detect patients’ 
blood pressure to be utilized as information[5], wireless 
sensors that are worn by patients and transmit their skin 
temperature to medical professionals[6], hand-washing 
monitoring sensors that allow medical professionals to 
monitor the hygienic state of their hands on a real-time 
basis[7] and interactive gaming devices that provide child 
patients with the opportunity of learning while being 
in hospital[8]. Thus, E-Health Service allows nurses to 
practice nursing more easily. It also provide patient data 
efficiently, preventing health-related risks of patients and 
making it possible to do advance treatment. In a similar 
vein, M-Health contributes to solving the health problems 
of patients and families by providing all of them with 
health management services that are free of geographical, 
temporal or organizational barriers and high costs to use[9]. 
The ultimate goal of new medical technology such as ICT, 
M-Health, E-health and big data is to effective raise the 
quality of patient health which is the indicator of medical 
business performance. Whether the performance can be 
really successful with new medical technology depends 
on how much nurses intend to accept such technology, 
that is, their behavioral intention to use the technology. 
In other words, the very first step towards a successful 
introduction of new medical technology to the field of 
nursing from the beginning is determining whether and 
examining how much nurses have the behavioral intention 
to use such technology. 

Previous research have mainly used Technology 
Acceptance Model(TAM) to explain the intention to 
accept new technology. TAM is an appropriate model 
for understanding the individual’s intention to accept 
technology. According to TAM theory, perceived ease of 
use(PEOU) and perceived usefulness(PU) are two key 
factors influencing technology adoption. TAM is a theory 
to explain or predict personal intention of acceptance, 

according to which the behavioral intention to use new 
technology is influenced by perceived usefulness and 
perceived ease of use[10]. These belief-related or outside 
factors were identified by early TAM research[11]. TAM 
was studied by adding new variables[12].

Along with medical market development, now, 
TAM research has also been attempted on medical 
services, proving that the model considerably predicts or 
explains medical professionals’ behavioral intention to 
use ICT technology[13] and finding that nurses’ optimism 
has a significant effect on their perceived ease of use and 
perceived usefulness both of which in turn significantly 
influences the nurses’ intention of technology 
acceptance[14].In spite of its advantages, new technology 
is not easy to be settled in the medical institution. The 
behavioral intention by medical professionals including 
nurses to use new medical technology is influenced 
by both their perceived usefulness of that technology 
and their perceived ease of using it. To determine 
the degree to which medical professionals perceive 
new medical technology as useful or easy to use 
require understanding their cultures, emotions, habits, 
personalities and competence to use such technology[15]. 
Another obstacles to the acceptance of new medical 
technology may include the complications of technology 
itself, political conflicts among groups of technology 
users and resistance or rejection by nurses or physicians. 
These obstacles need to be eliminated[16]. 

Anyway, leading medical professionals to positively 
change their behaviors towards accepting new medical 
technology requires understanding their personal 
mechanism for the acceptance[17]. Nurse’s personal 
capacity is especially important for the acceptance of 
new technology. For medical institutions, understanding 
factors that affect their personnel’s behavioral intention 
to use new medical technology is necessary for making 
efficient investments in such technology. Investing 
equipment in a medical institution is an economic burden. 
In particular, the cost of technology-based equipment 
is very high. So this study was designed as an attempt 
to examine factors influencing general hospital nurses’ 
behavioral intention to use new medical technology. This 
study is to understand the acceptance of new technology 
of nurses with self-efficacy and innovativeness of external 
variables of TAM. Innovativeness is a personal trait 
that an individual is willing to try out new information 
technology[18].Self-efficacy is a judgment of the ability 
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to use technology to achieve a specific task[19].TAM was 
used. The objectives of the study are as follows.

Objective 1: Examining how general hospital nurses are 
different in innovativeness, self-efficacy, perceived ease 
of use, perceived usefulness and behavioral intention to 
use depending on their demographic characteristics

Objective 2: Examining relationships among general 
hospital nurses’ innovativeness, self-efficacy, perceived 
ease of use, perceived usefulness and behavioral 
intention to use

Objective 3: Identifying factors that influence general 
hospital nurses’ intention to accept new medical 
technology

MATERIALS AND METHOD

Participants: Data was collected by conducting a survey. 
Participants of this study were nurses from 4 general 
hospitals who agreed to receive the questionnaire survey 
given the objectives of the study under their nursing 
manager’s approval. The survey period was January 
1~30, 2018.Nurses who worked in the survey for less than 
6 months were excluded. The number of the participants 
was determined using G*Power program(3.0.1), 
through which the number of samples required for this 
study was found 132. In the meantime, the test power 
of .95, significance level of .05, effect size of .10 and 
4 independent variables were designated as conditions 
for the multi-regression analysis. Considering dropout 
rates, this study distributed the form of questionnaire to 

140 nurses. Of the collected sheets of the form, then, 
132 were analyzed here except 8 that were deemed as 
unfaithfully filled in.

Data analysis and Measures: The questionnaire, 
which was based on previous research[11,20], contained 
items measuring innovativeness(IT), self-efficacy(SE), 
perceived ease of use(PEoU) and perceived 
usefulness(PU), behavioral intention to use(BI) on the 
5-point Likert scale(5 for strongly agree ~ 1 for strongly 
disagree). Data from survey with the questionnaire in 
this study were processed using the descriptive statistics, 
t-test, non-parametric tests, correlation analysis and 
the multi-regression analysis. Before the survey, the 
study got an e-mail consent from the copyright holder 
of the questionnaire, and then somewhat modified and 
supplemented it for this research. Items contained in 
the questionnaire comprised 4 questions for each of the 
above mentioned variables and questions asking about 
the participants’ demographic characteristics. To know 
the validity and reliability of the data, meanwhile, the 
exploratory factor analysis(EFA) and the reliability 
analysis with Cronbach’s alpha were made. The 
analysis found over .80 of data reliability. EFA using 
the Bartlett test identified a statistically significant level 
of data validity with KMO=.926, approximate Chi-
square=2531.550, df=190 and p=.000. Also, eigen-value 
was over 1.0 and factor loading value over .593, both 
accounting for 82.21% of total variance. Table 1 shows 
the measurement items of the questionnaire, and the test 
results of data reliability and validity.

Table 1: Survey Scales and Items, Their Source, Internal Consistencies and Item Loadings

Construct Measurement Item
Factor
loading 
value

Cronbach’s 
alpha Source

IT

I’m positive towards the use of new information technology. .593

.889

[11]

I tend to purchase or use new, innovative goods earlier than others. .802
I tend to use new technology earlier than my colleagues. .880

I’m in most cases innovative. .804

SE

I can collect information with new medical technology. .759

.928
I can do problem-solving with new medical technology. .754

I’m confident in mastering new medical technology. .739
I’m confident in understanding how to use new medical technology. .682
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Conted…

PEoU

It would be easy to learn how to use new medical technology. .756

.898

[20]

It would be easy to get accustomed to using new medical technology. .755
It would be easy to use new medical technology. .844

There would be no trouble in using new medical technology. .748

PU

New medical technology would help achieve my goals. .806

.932
New medical technology would help perform my job efficiently. .851
The use of new medical technology would help perform my job 

conveniently. .799

New medical technology would often be useful. .755

BI

I intend to use new medical technology. .811

.950
When new medical technology is introduced, they will be actively used. .797

I will often use new medical technology. .763
I am generally favorable about new medical technology. .716

RESULTS AND DISCUSSION

Nurses’ Demographic Characteristics and Difference by Variable: Of the subjects whose responses were analyzed 
in this study, 3(2.3%) were male and 129(97.7%) female. 83(62.9%) were unmarried and 49(37.1%) married. 
63(47.7%) were 20 to 29 in age. 95(72.0%) were staff in position. The normality test to determine inter-variable 
differences found that all of the variables, except marital status, fail to satisfy normality. This is why this study 
made non-parametric tests, whose results are shown in Table 2. How general hospital nurses surveyed in this study 
were significantly different from each other in innovativeness(IT), self-efficacy(SE), perceived ease of use(PEoU), 
perceived usefulness(PU) or behavioral intention to use(BI) depending on their demographic characteristics can be 
described as follows. Marital status brought significant differences in perceived usefulness(t=2.729, p=.007) and 
behavioral intention to use(t=2.444, p=.016). Innovativeness(χ2=14.56, p=.002), perceived usefulness(χ2=16.55, 
p=.001) and behavioral intention to use (χ2=14.82, p=.002) all varied significantly depending on age. The level 
of education made innovativeness(χ2=12.40, p=.006) and self-efficacy(χ2=8.46, p=.037) significantly different. 
And position brought significant differences in innovativeness(χ2=11.08, p=.011), self-efficacy(χ2=11.86, p=.008), 
perceived usefulness(χ2=12.37, p=.006) and behavioral intention to use(χ2=15.90, p=.001). 

Table 2: Nurses’ Demographic Characteristics and Difference by Variable <N = 132>

Variables Category N(%)
IT SE PEoU PU BI

M ± SD z/t/ χ2
(p) M ± SD z/t/ χ2

(p) M ± SD z/t/ χ2
(p) M ± SD z/t/ χ2

(p) M ± SD z/t/ χ2
(p)

Gender
Male 3(2.3) 2.67 ± 0.72 -1.146

(.257)
3.25 ± 0.25 -567

(.571)
3.17 ± 1.26 -272

(.786)
3.58 ± 0.80 -331

(.741)
4.17 ± 1.10 -863

(.388)Female 129(97.7) 3.19 ± 0.72 3.46 ± 0.69 3.30 ± 1.26 3.70 ± 0.65 3.77 ± 0.71

Marital 
status

no 83(62.9) 3.26 ± 0.73 1.732
(.086)

3.52 ± 0.70 1.513
(.133)

3.34 ± 0.62 1.694
(.093)

3.81 ± 0.61 2.729
(.007)

3.90 ± 0.78 2.444
(.016)yes 49(37.1) 3.04 ± 0.69 3.34 ± 0.62 3.14 ± 0.65 3.51 ± 0.55 3.60 ± 0.56

Age
(yr)

20-29 63(47.7) 2.96 ± 0.71

14.56
(.002)

3.27 ± 0.62

5.50
(.139)

3.10 ± 0.63

5.67
(.129)

3.48 ± 0.57

16.55
(.001)

3.61 ± 0.56

14.82
(.002)

30-39 30(22.7) 3.08 ± 0.63 3.45 ± 0.59 3.25 ± 0.56 3.63 ± 0.60 3.69 ± 0.65
40-49 31(23.5) 3.53 ± 0.84 3.60 ± 0.89 3.43 ± 0.78 3.91 ± 0.73 4.00 ± 0.94
50-59 8(6.1) 3.40 ± 0.35 3.45 ± 0.60 3.41 ± 0.83 4.25 ± 0.44 4.28 ± 0.41

Level of 
education

college 42(31.8) 3.10 ± 0.63

12.40
(.006)

3.42 ± 0.59

8.46
(.037)

3.10 ± 0.55

6.25
(.100)

3.68 ± 0.66

7.29
(.063)

3.82 ± 0.64

3.60
(.307)

Bachelor 45(34.1) 2.98 ± 0.73 3.27 ± 0.73 3.11 ± 0.59 3.55 ± 0.53 3.63 ± 0.68
Master 36(27.3) 3.42 ± 0.68 3.69 ± 0.68 3.30 ± 0.78 3.84 ± 0.72 3.84 ± 0.80

Doctorate 9(6.8) 3.56 ± 0.83 3.61 ± 0.54 3027 ± 0.77 4.00 ± 0.67 4.14 ± 0.80
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Conted…

Position

Director 5(3.7) 3.85 ± 0.70

11.08
(.011)

3.75 ± 0.35

11.86
(.008)

3.55 ± 0.96

5.70
(.127)

4.00 ± 0.61

12.37
(.006)

4.30 ± 0.54

15.90
(.001)

Head 8(6.1) 3.72 ± 0.54 4.12 ± 0.50 3.75 ± 0.57 4.40 ± 0.46 4.63 ± 0.46
middle 24(18.2) 3.14 ± 0.73 3.28 ± 0.72 3.23 ± 0.60 3.60 ± 0.53 3.59 ± 0.57

staff 95(72.0) 3.10 ± 0.70 3.42 ± 0.66 3.22 ± 0.64 3.65 ± 0.66 3.74 ± 0.73
Gender : Mann-Whitney U test/Age, Education , Work : Kruskal-Wallis test

Correlation analysis: Correlations between the variables were analyzed here to know the following. 
Innovativeness(r=.563, p<.001), self-efficacy(r=.660,p<.001), perceived ease of use(r=.573, p<.001), and perceived 
usefulness(r=.738, p<.001) were all found having positive correlations with behavioral intention to use. More details 
are shown in Table 3.

Table 3: Correlation Analysis

Variables IT SE PEoU PU BI
IT 1
SE .667*** 1

PEoU .561*** .675*** 1
PU .452*** .625*** .536*** 1
BI .563*** .660*** .573*** .738*** 1

***p<.001 

Factors Affecting Behavioral Intention to Use: Table 4 shows the results of multi-regression analysis that this study 
made to examine the influences of innovativeness(IT), self-efficacy(SE), perceived ease of use(PEoU)and perceive 
usefulness(PU) on behavioral intention to use(BI). Hypotheses for that analysis was supported by the multi-linearity 
test that identified the variance inflation factor(VIF) of below 10, tolerance of over 1.0 and the Durbin-Watson 
statistics of 1.783. The above mentioned factors, as the significance test showed, significantly accounted for 62.0% 
of behavioral intention to use(F= 54.84, P<.001). The factor having the biggest influence on behavioral intention to 
use was perceived usefulness(β=.507, p=.000), followed by innovativeness(β=.171, p=.022).

Compared to this study, previous research[14] showed that behavioral intention to use new medical technology 
is not significantly influenced by self-efficacy, but significantly affected by innovativeness. Also, it was previously 
found[21] that the behavioral intention by medical professionals including nurses to use new medical technology is 
significantly influenced by their perceived usefulness of such technology. Furthermore, previous research[22] showed 
that nurses’ self-efficacy and innovativeness significantly affect their perceived usefulness of new medical technology 
that in turn has a significant effect on their behavioral intention to use such technology. Thus, this study confirmed 
that nurses’ behavioral intention to use new medical technology is most influenced by their perceived usefulness of 
such technology, followed by their innovativeness, while previous research showed that variables are different in the 
power of influence on the behavioral intention to use.

Table 4: Regression Coefficients of Predictors on Behavioral Intention to Use

Variables B SE β t p Tolerance VIF
IT .171 .073 .171 2.325** .022 .533 1.877
SE .176 .094 .166 1.871 .064 .265 2.741

PEoU .102 .084 .092 1.220 .225 .503 1.987
PU .563 .078 .507 7.219*** .000 .585 1.709

R2=.63, Adjusted R2=.62, F=54.84, p＜.001; **p<.005 ***p<.001



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1053      

CONCLUSION

This study tried to examine factors that influence 
general hospital nurses’ behavioral intention to use new 
medical technology by using Technology Acceptance 
Model(TAM). For the examination, the study made a 
questionnaire survey of some general hospital nurses. 
Of the sheets of the questionnaire form which were 
collected after being filled in by those nurses, 132 were 
analyzed here using SPSS WIN 20.0. The analysis 
showed that general hospital nurses’ behavioral intention 
to use new medical technology was most influenced by 
their perceived usefulness of such technology, followed 
by their innovativeness, both of the influential factors 
explaining 62.0% of the behavioral intention. Also, it 
was shown that general hospital nurses were different 
in the foresaid perceived usefulness and innovativeness 
depending on their demographic characteristics such as 
marital status, age, level of education and position. In 
more details, general hospital nurses’ innovativeness 
was significantly different from each other depending 
on their age, level of education or position. Also, those 
nurses were significantly different from each other in 
self-efficacy depending on their level of education or 
position. In addition, general hospital nurses’ marital 
status, age and position were all found bringing 
significant difference in their perceived usefulness 
of new medical technology. Furthermore, the nurses’ 
behavioral intention to use new medical technology was 
found significantly varying depending on their marital 
status, age or position. However, any demographic 
characteristic of general hospital nurses didn’t involve 
their significant difference in perceived ease of use.

Based on its findings, this study makes the following 
suggestions. First, medical establishments that want 
to provide their nurses with information or education 
programs concerning new medical technology should 
take supportive strategies should take supportive 
strategies to make the usefulness of such technology 
better recognized and innovatively accepted by the nurses 
as they keep in mind that nurses’ behavioral intention 
to use new medical technology is significantly affected 
by their perceived usefulness of such technology and 
innovativeness. In this study, general hospital nurses’ 
innovativeness refers to their attitude in which they are 
willing to use new information technology or willing 
to use new or innovative products than any other does. 
This attitude is, as found in the study, an important factor 
that influences general hospitals’ behavioral intention to 

use. In this research, general hospital nurses’ perceived 
usefulness means that they perceive new medical 
technology would be effective and convenient if used in 
nursing. The research showed that general hospital nurses’ 
behavioral intention to use new medical technology was 
significantly affected by their perceived usefulness, but 
not by their perceived ease of use. Here, that there’s no 
significant effect of general hospital nurses’ perceived 
ease of use on their behavioral intention may suggest 
that newly introduced medical technology are less likely 
to be perceived by the nursing professionals as what to 
be easily learned or mastered because they tend to think 
that any new technology related to nursing or medical 
service require a lot of efforts to learn and master.

In the smooth introduction and settlement of new 
medical technology that practically costs high, it may 
be quite helpful for medical institutions to take and 
implement supportive strategies that include providing 
nurses with information about new medical technology 
and providing educational programs that lead nurses 
to perceive such technology as useful and innovative. 
By the way, it should be noted here that findings of this 
study need to be more carefully interpreted. This is partly 
because there’s few other similar research locally made 
to be comparable with this study and partly because 132 
general hospital patients as participants are not enough 
to generalize the study. In the future, it’s needed to 
sample more nurses of different positions and hospitals 
of different types and check out outside variables related 
to TAM before researching nurses’ behavioral intention 
to use new medical technology.

Second, internal marketing strategies that improve 
general hospital nurses’ behavioral intention to use new 
medical technology should be built up provided the 
fact that perceive usefulness and innovativeness, both 
of which influence behavioral intention to use, vary 
depending on demographic characteristics is reflected. 
For example, this study showed that general hospital 
nurses who were 50 to 59 in age and managerial in position 
were higher in perceived usefulness, innovativeness 
and behavioral intention to use. In the field of nursing, 
it’s almost unexceptional that nurses who are higher in 
age and position are those who are more experienced 
in nursing. More experiences in nursing lead to more 
awareness and expectations of new medical technology 
and, accordingly, higher behavioral intention to use 
such technology as found in this study. In other words, 
more experienced nurses could be innovators who take 
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the lead in making new medical technology introduced 
and accepted to the field of nursing. In this country, the 
teaching and learning of nursing practices are usually 
made in the mentor-mentee relationship. Here, mentors 
are in most cases nurses who have more experiences in 
nursing practice while, mentees nurses who are younger 
and lower-positioned. By the way, the mentors directly 
or indirectly influence the mentees’ decision-makings 
while teaching them nursing practices. This suggests 
that more experienced nurses who are older and higher-
positioned could naturally contribute to raising their 
disciplined younger nurses’ behavioral intention to use 
new medical technology because the former nurses have 
a direct or indirect effect on the latter ones, which needs 
to be seriously considered by medical institutions.

Thus, future research needs to focus on programs for 
the improvement of behavioral intention to use, which 
are customized in accordance with nurses’ demographic 
characteristics, and examine the effects of the programs. 
Regarding its limitations, by the way, this study is 
difficult to be generalized because it used the convenience 
sampling of general hospital nurses and because it used 
a self-reported questionnaire which might have not 
guaranteed the objectiveness of responses from nurses.
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ABSTRACT

Background/Objectives: We investigated the total work, systolic blood pressure, and numerical rating 
scale at 65% bench press according to the differences in rest time between sets in 8 males aged in their 20s.

Method/Statistical analysis: The subjects of this study included8 healthy males in their 20s, and living in 
C city. Following signed voluntary agreement, the bench presses of these subjects under three resting time 
conditions were cross–distributed. The data were verified with repeated measures’ two-way ANOVA and 
Contrast’s repeated method was applied for post-hoc comparison. The significance value was α<.05.

Findings: First, the total work decreased significantly as the set progressed. Second, systolic blood pressure 
did not show any significant difference. Third, in the initial set, the short rest condition(1min) tended to be 
higher than the long rest condition(3 to 5min), but the tendency was reversed as the set progressed.

Improvements/Applications: As the rest interval between sets increases, the total momentum increases. 
As the rest interval between sets decreases, the NRS value increases. During the 65% bench press all-out 
exercise, systolic blood pressure was 181-186 mmHg under all conditions.

Keywords: Bench press, Total work, Rest interval, Systolic Blood Pressure, Numerical Rating Scale

INTRODUCTION

Studies have been conducted to achieve exercise 
goals most effectively by combining the main factors 
underlying resistance exercise prescription such as 
exercise intensity, number of sets, number of repetitions, 
rest interval between sets, exercise order, movement 
speed, and exercise frequency. Until now, research 
has been conducted to combine the main elements of 
resistance exercise prescription to achieve the most 
effective exercise 1. Modifying only one of these factors 
led to varying training outcomes. It is important to 
understand the interaction of these factors for safe 
and effective training 2.Exercise intensity and rest 

interval between sets are the most important factors in 
resistance exercise program planning 3.The rest interval 
between sets was an important factor affecting the one-
time response to the resistance program and the long-
term adaptation 4. Also, the condition of the rest time 
not only affected the performance of the next set 5, but 
also the metabolism 6, hormones 7, and cardiovascular 
responses 8. Previous studies have suggested that rest 
interval between sets should range from3 to 5 min, 1 to 
3 min, and 1 min, respectively, in order to improve the 
maximum strength, hypertrophy and  endurance 9.On 
the other hand, it is necessary to define an appropriate 
rest interval considering the characteristics of the study 
subjects and the specificity of sports 4,Resistance training 
for muscle endurance does not provide a clear rest 
interval between sets when compared with resistance 
training for hypertrophy 10. A study of long-term strength 
training was more effective, and in the case of long rest 
intervals than in short rest intervals in improving muscle 
strength 11, 12. In case of maximum strength exercise 
using multi-joint, a rest interval of more than 3 ~ 5 min 
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is recommended 13. 12 reported 5-week training results: 
the group with a 30-s rest time showed a 2% increase 
in muscle strength, while a group with a 3-min rest time 
showed a 7% increase in muscle strength. In addition, 
[11], showed that the group observing a rest time of 160s 
compared with the group with the 40-s rest time showed a 
5 ~ 8% greater improvement in muscle strength. Training 
with 20-60 s of short rest interval between sets improved 
the repetition speed during repetitive sub-maximum 
exercise and increased the maximum torque during 
high-intensity exercise, which effectively improved 
muscle contraction and power, In order to improve 
muscle endurance, it is advantageous to use a short rest 
interval between sets 7. However, 14, 15 and 16, reported 
that the number of repetitions decreases under short rest 
intervals between sets. The effective rest interval for 
improving muscle endurance is still disputed. Changes 
in blood pressure during resistive training are dependent 
on cardiac output and peripheral blood vessel resistance, 
and resistance training during the cardiovascular 
response is directly affected by the amount of training 
and intensity of exercise 17. Systolic blood pressure 
increases directly in proportion to exercise intensity in 
endurance training 18. At rest, the systolic blood pressure 
of 120 mmHg surpasses 200 mmHg under maximum 
exercise. A normal, healthy, highly trained athlete has 
a maximum systolic blood pressure of 240-250mmHg, 
however, diastolic blood pressure is almost unchanged 
during endurance training of intensity 19. In addition, 
blood pressure is known to rise rapidly even during 
resistance exercise 20.These changes are also reported 
to depend on exercise intensity 21. These changes in 
circulation during exercise represent the physiological 

changes underlying the supply of necessary oxygen 
and nutrients to the tissues, such as increased muscle 
activity, and to prevent the accumulation of waste 
products. The physiological change is thought to be 
related to the decrease in the number of repetitions based 
on individual differences during the resistance exercise 
to improve muscle endurance(or hypertrophy) 22, 2. In 
addition, individual differences in exercise performance 
need to be considered to determine a uniform rest 
time between sets or to provide guidelines. In terms 
of recovery, the possibility of error can be increased. 
As described above, resistance training for muscular 
endurance includes elements of aerobic exercise in terms 
of energy metabolism 18. The rest time between sets is 
not just a concept of recovery time between sets, The 
total work and physiological variables such as systolic 
blood pressure(SBP) and numerical rating scale(NRS) 
were measured, as well We attempted to present more 
objective rest time between sets for muscular endurance 
(or hypertrophy).

METHOD

Subject: The subjects of this study included eight males 
who were healthy, and aged in their 20s. They live in 
C city of Chungnam and signed voluntary agreements. 
The subjects were provided with sufficient preliminary 
explanations about the study goals and the experimental 
procedures in advance to enable their participation 
voluntarily. One week prior to the experiment, they were 
instructed to limit excessive activity and avoid smoking 
and drinking alcohol or taking medication. Subject 
characteristics is shown in Table 1.

Table 1: Subject characteristics

Subject (N) Age (yr) Weight (kg) Height (cm) body fat (%)
8 23.33 ± 2.52 767.47 ± 7.12 178.07 ± 2.75 14.01 ± 4.21

Study design: Bench press 1RM was measured after 
the subjects were selected. The subjects were randomly 
cross-categorized to vary the exercise order according 
to the three resting conditions (30s, 1min, 3min, and 
5min). In addition, exercise performance, physiological 
variables and pain scale were measured at the resting time 
of each set for 7 sets of bench press exercise at 65% -1RM 
load intensity under 3 resting conditions. After the first 
experiment under each condition, the second experiment 
was performed similarly at intervals of one week. A total 
of three experiments were performed similarly.

RM measurements: 1RM measurements were made 
using a direct measurement method based on an indirect 
measurement23, and the exercise load (RM) for 1RM 
in this study was determined 24. Using the relationship 
between% RM and repetition maximum(RM)25, 65% 
-1RM was more accurately measured in this study. The 
Indirect estimation formula is shown in Figure 1.

1 RM = W0 + W1
W0 = 7.8 RM

W1 = W0 × 0.025 × Reception
Figure 1: Indirect estimation formula
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Total work: The total work was calculated by 
multiplying the weight by the number of repetitions in 
each set. The Total work calculation formula is shownin 
Figure 2.

Total Work = Load (kg) × Reception
Figure 2: Total work calculation formula.

Systolic blood pressure (SBP): SBP was measured 
using a sphygmomanometer (FT500R PLUS) 
immediately after each bench press exercise, A total of 
7 measurements were taken at each resting condition(1 
min, 3 min, and 5 min). The sphygmomanometer is 
shown in Figure 3.

Figure 3: Sphygmomanometer

Numerical rating scale (NRS): The subjects were 
measured using NRS, to evaluate the degree of pain 
according to the scores ranging from 0 (no pain) to 
10 (severe pain).NRS range of 0-10 was displayed 
in a straight line on the table. The pain intensity was 
indicated as a number. The pain level of the subject was 
measured based on the immediate response after the 
bench press exercise set. Pain intensity measurements 
were made according to the NRS. The 10cm horizontal 
line is divided into 10 equal numbers, with0 indicating 
‘no pain’ and 10 denoting’ very painful’ at both ends. 
The higher the score, the greater was the degree of pain. 
The Numerical rating scale is shown in Figure 4.

Figure 4: Numerical rating scale

Statistical analysis: The SPSS 22.0 statistical program 
was used for analysis. Data were verified with repeated 
measures’ Two-way ANOVA and Contrast’s repeated 
method was applied for post-hoc comparison. The 
significance value was α<.05.

RESULTS

Change in Total work: Repeated measurements of 
change in total work were made according to rest time 
(1, 3, and 5min) and 7set.  As a result, a statistically 
significant difference in the total work with rest time 
was found between sets (p = .000). The total work 
measured according to the set also showed a statistically 
significant difference (p = .000). Statistically significant 
differences were also found in the interaction between 
set and rest time (p = .000). Therefore, the change in 
total work with rest time was significantly reduced at 1- 
and 3-min intervals (p = .003). Atat3 and 5 min rest(p 
= .006), the total work according to the set was 1-2 sets 
(p = .000), 2-3 sets (p = .000), and 3-4 sets (p = .000) 
with a statistically significant decrease, whereas, 6-7sets 
maintained a similar level.

Further, the rest time was 1 min to 3 min(p = .001) in 
the 3 min-5 min condition (p = .004). The total work of 
each group showed a significant difference between1-2 
sets. The amount of exercise at the beginning and the 
amount of movement between the sets were high under 
longer rest times. Two-way ANOVA test results for Total 
work are shown in Table 2.

Table 2: Two-way ANOVA test results for Total work according to Rest interval and Set (kg)

Rest 
time 1set 2set 3set 4set 5set 6set 7set F Contrast

1min 1189.38
±140.06

576.25
±149.78

392.50
±116.56

314.38
±111.53

261.25
±81.32

252.50
±92.81

244.38
±80.06 Time(T) 27.225*** <<

3min 1218.13
±170.42

880.63
±210.69

669.38
±201.25

593.13
±197.32

489.38
±155.44

498.75
±171.10

446.25
±176.49 Set(S) 299.468*** ①>①>①>①>①=①>①

5min 1239.38
±201.08

1086.88
±200.98

935.63
±272.28

821.88
±267.55

765.63
±223.18

715.63
±220.64

671.88
±222.65 (T)x(S) 20.045***

M±SD. *p<.05, **p<.01,***p<.001
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Changes in Systolic blood pressure: Changes in SBP were repeatedly measured between sets just after exercise (1, 
3, and 5min) and 7set. No statistically significant difference was found in SBP or in terms of interaction between rest 
time and set. Two-way ANOVA test results for SBP are shown in Table 3.

Table 3: Two-way ANOVA test results for Systolic blood pressure according to Rest interval and Set (mm/Hg)

Rest 
time 1set 2set 3set 4set 5set 6set 7set F

1min 185.25
±15.41

181.00
±0.53

186.50
±13.96

181.38
±0.52

186.63
±14.30

181.38
±0.52

181.63
±0.52 Time(T) .448

3min 181.38
±0.52

181.75
±0.71

181.38
±0.52

181.50
±0.53

181.38
±0.52

181.25
±0.71

181.25
±0.71 Set(S) 953

5min 185.75
±14.25

181.00
±0.53

181.38
±0.74

181.38
±0.52

181.75
±0.46

186.75
±13.84

181.75
±0.46 (T)x(S) 1.024

M±SD

Changes in Numerical rating scale: Repeated measurement of changes in NRS according to rest time (1, 3, and 5 
min) and set (7) showed statistically significant difference (p = .010)  according to rest time condition. A significant 
difference (p = .000) between 1 and 3-min rest times, and 3-and 5-min resting conditions (p = .016) was observed. 
A statistically significant difference in NRS was found according to the set(p=.000): 1-2sets (P = .000), 2-3 sets (p = 
.000) and 5-6 sets (p = .020).A significant difference was also detected in the interaction effect between the rest time, 
set and the NRS (P = .000).

Based on the interaction between NRS, the rest time between sets at1 min and 3 min showed significant 
differences in 4-5 sets (p = .003) and 6-7 sets (p = .041). Two-way ANOVA test results for NRS are shown in Table 4.

Table 4: Two-way ANOVA test results for Numerical rating scale according to Rest interval and Set

Rest 
time 1set 2set 3set 4set 5set 6set 7set F Contrast

1min 5.63
±0.74

6.50
±1.20

7.63
±1.41

7.50
±0.93

7.38
±1.06

7.63
±1.19

7.38
±1.41 Time(T) 6.573**  >  = 

3min 4.13
±0.83

5.00
±0.93

5.75
±0.89

6.25
±0.89

6.88
±1.25

7.25
±1.04

7.88
±1.64 Set(S) 19.727*** ①<①<①=①=①<①=①

5min 5.00
±1.07

5.63
±0.74

6.00
±0.76

6.75
±0.71

7.13
±0.83

7.25
±0.89

7.63
±1.06 (T)x(S) 3.788***

M±SD. *p<.05, **p<.01,***p<.001

and sufficient rest between the sets improved the muscle 
strength 11, 12. In this study, the exercise load was 20RM 
on 65% of 1RM. Therefore, the total work of seven 
sets of bench press under a 20RM load was examined. 
We investigated the effect of rest interval between sets 
on the changes of total work. A statistically significant 
difference was detected between the total work under 
the rest interval and the total work according to the 
set, and the interaction between the resting time and 
the set was also statistically significant. The total work 
was significantly reduced at 1, 3, and 5minute resting 

DISCUSSION

The total work can be calculated for each set by 
multiplying the lifted weight(kg) by the number of 
repetitions, and the momentum can be calculated from 
the number of sets and the number of repetitions between 
sets 2. The determinants of exercise level include exercise 
load, the number of repetitions, and the number of sets. 
Among them, the exercise load is the biggest factor that 
determines the amount of exercise 9. In addition, a longer 
rest period facilitated increased amount ofexercise 14, 15, 
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periods. The total work showed a statistically significant 
decrease in each set with rest interval (1, 3, and 5 min) 
after 2 sets. The total workunder1-min resting interval 
tended to decrease to 4 sets, and similarly from 5 to 7 sets. 
The total work under the 3-min rest interval decreased 
to 5 sets. However, it increased in 6 sets and decreased 
again in 7 sets. Further, the total work in three sets of 
resting interval showed a higher total work than in a 
single set of resting interval. The total workunder5-min 
rest tended to decrease significantly in all sets, although 
the amount of exercise and total work at the beginning 
of exercise were the highest when compared with 1-min 
and 3-min resting interval. In the study of 26, the total 
work decreased following a short resting interval during 
resistance exercise. This study also showed that the total 
work decreased substantially under short rest periods 
of 1 min during resistance exercise, and the total work 
increased under longer resting intervals of set. These 
results indicate that under longer set time intervals, the 
total momentum decreased little suggesting that the 4- to 
10-min rest period was required to remove the elevated 
levels of lactate during high-intensity exercise 27, and to 
recover muscle ATP and PCr, which provide the energy 
needed for muscle contraction. It is also believed that 
short rest intervals resulted in rapid accumulation of 
high levels of lactic acid during high-intensity exercise, 
resulting in rapid fatigue, and a sudden reduction in total 
work 6.The findings suggest that the resting time was 
closely related to the three energy production systems 
(ATP-PC, glycolysis, and aerobic respiration) 2. In 
the case of a relatively long resting time, energy was 
restored for muscle contraction. The time required for 
lactate metabolism and its elimination was longer than 
under short-term resting conditions. Similar results were 
obtained in the study under three exercise intensities 
(60%, 75%, and 90% 1RM) and relaxation times of 1, 
3 and 5 min during the bench press exercise of 16. The 
results showed that a longer rest interval between sets led 
to a lower reduction in the total momentum. As a result, 
the exercise performance and physiological changes in 
exercise intensity were observed at the 65% 1RM bench 
press exercise, which showed the total work varied 
with the rest interval at the same exercise intensity. 
As shown in previous studies, increasing the amount 
of exercise under a relatively short rest period has a 
positive effect on improvement of muscle endurance. 
However, whether the total exercise amount under short 
resting times in this study was effective in improving 
muscle endurance needs to be investigated. Further, 
the effect of total exercise amount under relatively long 

resting periods in improving muscle strength needs to 
be elucidated 2. No statistically significant difference 
was detected between SBP and SBP immediately after 
exercise according to the rest time. The SBP was above 
180 mmHg in all three conditions(1 min, 3 min, and 5 
min) under 1RM 65% rest interval between sets using a 
bench press. No statistically significant difference was 
found between SBP and SBP according to rest time. 
Despite the difference in the total exercise volume per 
set, the SBP showed a similar tendency due to the fact 
that the exercise was performed with the greatest effort 
at each set during the bench press. In addition, it may 
represent a phenomenon in all-out exercise when using 
65% 1RM of bench press as a maximal effort. Usually, 
muscle-derived pain begins in the skeletal muscle, the 
tendon, and the fascia. In this regard, protective muscle 
tension, localized muscle pain, and fascia pain occur 
acutely. If the problem is not resolved properly, it can 
develop into a chronic and unmanageable chronic 
musculoskeletal disorder, if normal and healthy muscles 
are affected by tissue damage or function due to constant 
stimulation. Protective muscle tension is induced and the 
muscles are protected against damage .At this time, if 
muscle function is restored, it may return to normal state. 
However, in the case of sustained protective muscle 
tension, pain-inducing substances such as intramuscular 
bradykinin, prostaglandin, and substance P are locally 
released. The resulting structural change and muscle 
pain induces muscular weakness and reduces the ability 
for muscle contraction by33% to 50% 7. Pain is an 
essential element in manifesting the senses in the human 
body, and can warn against external threats and internal 
diseases. Pain is used as a major diagnostic indicator 
for physicians and medical personnel. The NRS is 
widely used in pain assessment along with VAS 28. In 
the present study, repeated measurement of the changes 
in NRS according to rest time (1, 3, and 5min) and set 
(7), showed statistically significant differences in the 
NRS according to resting conditions, especially between 
1 min and 3min, and 3and 5min.In the initial set, the 
short rest condition (1 min) tended to be higher than 
the long rest (5 min). However, as the set progressed, a 
significant increase in the rest time condition (5 min) was 
observed. The pain triggered by muscle fatigue due to 
exercise after incomplete recovery was attributed to the 
short rest time between sets during bench press resulting 
in dysfunction following exercise 16. Further, muscle 
dysfunction accelerated muscle fatigue and muscle pain 
7, apparent from the high degree of pain in the first two 
sets. Conversely, under prolonged rest between sets (3 
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and 5 min), muscle function was restored partly due to 
sufficient rest time at the start of the set. The structural 
damage of muscles is caused by energy exhaustion and 
work [6] due to the progress of the set. It is believed that 
the degree of pain increased in the latter half of the set 
due to the release of pain-inducing substances7.

CONCLUSION

A 1-min rest between sets led to a low total 
momentum due to incomplete rest. The NRS value was 
high from the beginning of the set. Conversely, a5-min 
rest interval showed a large total momentum due to a 
sufficient rest interval between sets and a high NRS 
value in the posterior set. Therefore, as the rest interval 
between sets increases, the total momentum increases. As 
the rest interval between sets decreases, the NRS value 
increases. During the 65% bench press all-out exercise, 
SBP ranged from 181 to 186 mmHg in all conditions.
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ABSTRACT

Suicidal ideation in depressed patients is important related to their life. The purpose of this study was to identify 
factors influencing suicidal ideation in patients with depression in Korea. This study carried out secondary 
analysis using data from the 6th Korea National Health and Nutrition Examination Survey (KNHANES). This 
population-based survey was a nationwide, stratified, multistage, clustered probability design. The subject 
samples of this study were selected a total of 151 patients who had a major depression among the 7,380 
population. Data were analyzed by using χ2-test, t-test, and logistic regression with the SPSS23.0 and STATA 
13.0 program. The average age of a total of 151 depressed patients was 53 years (range 20 to 81). Education 
(p=.045), subjective health status (p=.001), body discomfort during the past 2 weeks (p=.038), perceived stress 
(p<.001), depressive mood more than 2 weeks (p<.001), health-related quality of life (p<.001), and hospital 
accessibility during the past 1 year (p=.005) were statistically significant. To determine the factors affecting 
suicidal ideation in patients with depression, logistic regression analysis were conducted with only statistically 
significant variable in the χ2-test and t-test results. As a results, body discomfort during the past 2 weeks 
(OR=2.53, 95% CI1.29 to 4.95; p=.007), depressive mood more than 2 weeks (OR=10.57, 95% CI3.64 to 
30.63; p<.001), health-related quality of life (OR=0.50, 95% CI0.01 to 0.88; p=.007), hospital accessibility 
(OR=2.33, 95% CI1.06 to 5.13; p=.001) were significantly associated with suicidal ideation in patients 
with major depression. Depending on the results of this study, tailored interventions for patients with major 
depression are needed to manage each of the factors affecting suicidal ideation.

Keywords: Suicidal ideation; Depression; National survey; KNHANES; Secondary analysis.

INTRODUCTION

The suicide rate of Korea was second highest 
among OECD nations and first among Asian nations [1]. 
The number of suicides per 100,000 was 27.3 persons, 
and 13,836 persons committed suicide in 2014 alone 
[1]. Although the death rate of intentional self-harm 
(suicide) was reduced by 0.8% and 3.4% respectively 
in 2015 and 2016, but the suicide rate of Korea is still 
high [2,3]. The statistics on the causes of death in 2016 
shows that suicide is one of 10 leading causes of death 
for Koreans [3]. Accordingly, the Korean government 
is making various efforts to reduce the suicide rate. In 
addition, the academic community is conducting active 
research on suicide ideation, which affects suicide 
attempt [4]. Especially, depression is the most dangerous 
single factor that leads to suicide [5,6]. There are more 
than 300 million depression patients in the world [7], but 
the number of depression patients in Korea is increasing 
at an alarming rate [8].

Studies on suicide ideation are mostly carried out for 
different life cycle groups. For the adolescent period in 
Korea, stress and depression caused by various reasons 
such as school life, academic performance, internet 
addiction and family background related to parents are 
the risk factors of suicide ideation [8-11]. Suicide ideation 
in the adolescent period is known to have a significant 
effect on suicide ideation in the adulthood, but the 
difference from suicide ideation in the adulthood and old 
age is impulsiveness [12,13]. Therefore, this study aims to 
examine suicide ideation that appears in the life cycle 
groups of adulthood or older.

In the adulthood, depression, anger, anxiety, stress 
and low self-respect caused by educational background, 
economic factors and absence of a spouse were found 
to affect suicide ideation [14-16]. Also, Korea has become 
an aging society where old age suicide is a social issue. 
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Compared to other life cycle groups, suicide attempts 
have increased in the old age. In the old age group, 
the dominant causes of suicide ideation are physical 
weakness, weakened social support, stress, anxiety and 
pressure from aging, and lowered self-respect [17,18]. Other 
studies confirmed that suicide ideation in the old age 
is not only influenced by psychological and emotional 
impairment but also by physical factors such as pain, 
discomfort and limited daily activities [19,20]. Identifying 
the factors influencing suicide ideation for different life 
cycle groups can provide important background data to 
come up with a method of reducing the suicide rate.

As shown by the results of the previous studies 
examined earlier, it is important to find the factors 
influencing suicide ideation for each life cycle group. 
However, since suicide ideation is a primary risk factor 
of suicide attempt especially in the group of depression 
patients [6,7], it would be necessary to examine the factors 
influencing suicide ideation in depression patients. 
There are various studies related to suicidal ideation, 
however, studies on suicide ideation of depression 
patients in Korea are seldom found. An Australian 
study conducted using national data showed that suicide 
ideation is relatively more common in the subjects 
with a mental problem [21]. A recent foreign study 
reported a decrease in suicide ideation according to 
improvement in the symptoms of depression [22]. Another 
study explained that subjective symptoms are more 
closely associated with suicide ideation compared to 
neurovegetative symptoms in depression patients [22]. In 
another study, negative emotions of depression patients 
were found to have a significant relationship with 
suicide ideation, suggesting that suicide ideation can be 
significantly reduced by improving negative emotions 
[23]. Accordingly, the purpose of this study is to take a 
comprehensive approach to suicide ideation of all adult 
depression patients regardless of the life cycle group and 
to identify the characteristic factors influencing suicide 
ideation of Korean depression patients. The significance 
of this study is in finding characteristics of Korean 
depression patients.

This study intends to examine the characteristic 
factors that influence suicide ideation in all adult 
depression patients of Korea using the Korea National 
Health and Nutrition Examination Survey (KNHANES). 
The specific purpose of this study is to identify the 
differences of suicide ideation in depression patients 

according to general characteristics and health-related 
characteristics and to analyze the factors influencing 
suicide ideation. The results of this study would provide 
useful data that can help take a factor-specific approach 
in preventing suicide attempts of depression patients.

METHOD

Study design: In this study, a secondary analysis was 
carried out using data from the 6th Korea National 
Health and Nutrition Examination Survey (KNHANES) 
conducted in 2015.

Sample: The sample population of this study was 
7,380 participants of the 6th Korea National Health 
and Nutrition Examination Survey. Among them, 1,445 
participants who did not respond or responded that they 
are not sure about the question on recent suicide ideation 
(‘Have you felt like dying during the past 1 year?’) 
were excluded. Among 5,935 participants who clearly 
answered ‘Yes’ or ‘No’, 151 depression patients were 
selected as the subjects of this study.

Ethical considerations: This study analyzed the dataset 
of the Korea National Health and Nutrition Examination 
Survey had been collected by the Korea Centers for 
Disease Control (KCDC). All identifying information 
was deleted by the KCDC before the dataset was 
downloaded. The confidentially and privacy of all the 
participants were secured.

MEASURE

General characteristics and health-related 
characteristics: In this study, gender, age, education, 
occupation, living state, subjective health status, 
comorbidity, restriction of activity, body comfort, 
perceived stress, depressive mood, and health-related 
quality of life were analyzed as general characteristics 
and health-related characteristics.

Health-related behavioral characteristics: In this 
study, current smoking status, current alcohol drinking 
status, regular exercise, individual mental health 
counseling, and impossibility of visiting a clinic were 
analyzed as health-related behavioral characteristics.

Data analysis: The 6th Korea National Health and 
Nutrition Examination Survey can represent all Korean 
citizens because it calculates the estimator of variance 
considering a complex sample design by analyzing 
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the data with weighted values, stratification variables 
and clustering variables. The data for this study were 
analyzed using the SPSS 23.0 and STATA 13.0 programs 
as follows. The differences in suicide ideation according 
to general characteristics, health-related characteristics 
and health-related behavioral characteristics of the 
151 depression patients were analyzed by performing 
frequency analysis, percentage analysis, χ2-test and 
t-test. To identify the factors influencing suicide ideation, 
logistic regression was carried out on significant 
variables found during χ2-testand t-test among general 

characteristics, health-related characteristics and health-
related behavioral characteristics.

RESULT AND DISCUSSION

Results: Out of the 151 depression patients, 61 subjects 
(40.4%) responded that they recently experienced 
suicide ideation and 90 subjects (59.6%) responded that 
they did not recently have suicide ideation. The results 
were considered to be statistically significant at a 5% 
significance level (p<.05).

Table 1: Differences in suicidal ideation according to general characteristics and health related 
characteristics of subjects (N = 151)

Characteristics Categories
Suicidal ideation

Yes
n (%) or M ± SE

Suicidal ideation
No

n (%) or M ± SE

χ2 or t
(p)

Gender Male 14(45.0) 20(55.0) 0.226(.742)Female 47(40.8) 70(59.2)

Age

20~39 8(63.5) 4(36.5)

6.127(.278)40~59 18(34.9) 39(65.1)
60~79 34(43.9) 44(56.1)
≥80 1(25.4) 3(74.6)

Education
(complete school)

≤Elementary 27(44.3) 37(55.7)

9.518(.045)Middle 12(59.1) 11(40.9)
High 18(42.4) 25(57.6)

≥University 4(14.1) 16(85.9)

Occupation Yes 17(38.3) 37(61.7) 0.772(.429)No 44(45.4) 53(54.6)

Living state Not alone 33(38.2) 58(61.8) 0.387(.586)Alone 21(43.6) 27(56.4)

Home ownership Yes 27(33.1) 65(66.9) 6.011(.082)No 34(52.9) 25(47.1)

Subjective health status
Good 4(35.4) 9(64.6)

19.310(.001)Moderate 12(22.7) 45(77.3)
Bad 45(59.6) 36(40.4)

Comorbidity Yes 29(41.7) 45(58.3) 0.009(.934)No 32(42.4) 45(57.6)

Restriction of activity Yes 28(44.5) 28(55.5) 0.213(.713)No 33(40.7) 62(59.3)
Body discomfort

(during the past 2 weeks)
Yes 37(53.8) 35(46.2) 7.041(.038)No 23(33.3) 52(66.7)

Perceived stress

Very High 27(74.6) 12(25.4)

33.423(<.001)
High 22(45.6) 24(54.4)

Moderate 11(18.4) 46(81.6)
Low 1(19.7) 8(80.3)

Depressive mood
(more than 2 weeks)

Yes 56(57.7) 38(42.3) 30.016(<.001)No 5(11.1) 52(88.9)
Health-related quality of life 0.74 ± 0.03 0.86 ± 0.01 3.770(<.001)

Note: n(%), M±SE were except missing values.
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The differences in suicidal ideation according to 
general characteristics and health-related characteristics 
of patients with major depression are as shown in Table1. 
The suicide ideation rate according to educational 
background was 44.3% for elementary school graduate 
or below, 59.1% for middle school graduate or above, 
42.4%for high school graduate or above and 14.1% 
for university graduate or above. This difference was 
statistically significant (p=.045). The suicide ideation rate 
according to subjective health status was 35.4% for good 
subjective health status, 22.7% for moderate health status 
and 59.6% for bad health status. The suicide ideation rate 
increased significantly with worsening subjective health 
status (p=.001). The suicide ideation rate according 
to body discomfort was 53.8% with discomfort and 

33.3% without discomfort. The suicide ideation rate 
was significantly higher when the subjects experienced 
body discomfort (p<.001). The suicide ideation rate 
according to perceived stress was 19.7% for low degree 
of perceived stress, 18.4% for moderate degree, 45.6% 
for high degree and 74.6% for extremely high degree. 
The suicide ideation rate increased significantly with 
increasing level of perceived stress (p<.001). The 
suicide ideation rate according to a depressive mood 
that continued more than 2 weeks was 11.1% without 
a depressive mood and 57.7% with a depressive mood. 
This difference was statistically significant (p<.001). As 
for health-related quality of life, the score of 0.74 with 
suicide ideation was significantly lower than the score of 
0.86 without suicide ideation (p<.001).

Table 2: Differences in suicidal ideation according to health related behavioral characteristics of subjects 
(N = 151)

Characteristics Categories
Suicidal ideation

Yes
n(%)

Suicidal ideation
No

n(%)
χ2 (p)

Current smoking status
Yes 11(52.4) 10(47.6)

1.552(.376)
No 50(39.7) 80(60.3)

Current alcohol drinking 
status

Yes 10(28.5) 16(71.5)
0.009(.933)

No 14(29.6) 29(70.4)

Regular exercise
Yes 21(43.7) 34(56.3)

0.101(.801)
No 40(41.1) 54(58.9)

Individual mental health 
counseling

Yes 32(44.1) 41(55.9)
0.253(.641)

No 29(40.0) 49(60.0)
Hospital accessibility

(during the past 1 year)
Yes 28(63.5) 18(36.5) 10.836(.005)
No 33(33.9) 72(66.1)

Note: n(%), M±SE were except missing values.

The differences in suicidal ideation according to health-related behavioral characteristics of patients with major 
depression are as shown in Table2.The suicide ideation rate was higher if the subjects wanted to visit hospitals and 
local clinics during the past 1 year but were unable to visit because of various reasons. Specifically, the suicide 
ideation rate was 63.5% if they failed to visit hospitals and local clinics and 33.9% if they could visit hospitals and 
local clinics. This difference was statistically significant (p=.005).

Table 3: Risk factors of suicidal ideation patients with major depression

Characteristics Categories
Suicidal ideation

OR 95%CI p

Education(ref: ≥University)
≤Elementary 2.88 0.82~10.07

.098Middle 4.36 1.11~17.13
High 2.92 0.88~9.72

Subjective health status(ref: Good)
Moderate 0.60 0.16~2.29

.455
Bad 2.81 0.80~9.88
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Conted…

Body discomfort(during the past 2 weeks)(ref: No) Yes 2.53 1.29~4.95 .007

Perceived Stress(ref : Low)
Very High 0.72 0.65~7.95

.560High 2.02 0.18~22.10
Moderate 4.00 0.35~45.45

Depressive mood(more than 2 weeks) (ref: No) Yes 10.57 3.64~30.63 <.001
Health-related quality of life 0.50 0.01~0.88 .007

Hospital accessibility(during the past 1 year)(ref: Yes) No 2.33 1.06~5.13 .001

Note: OR=odds ratio; CI=confidence interval.

Multiple logistic regression with only statistically 
significant variable in the χ2-test and t-test results was 
conducted to determine the factors influencing suicidal 
ideation as shown in Table 3. Suicide ideation was 
increased by 2.53 times (95% CI 1.29 to 4.95) when there 
was body discomfort in the past 2 weeks and 10.57 times 
(95% CI 3.64 to 30.63) when there was a depressive mood 
for 2 weeks or longer. In addition, suicide ideation was 
increased by 0.50 times (95% CI 0.01 to 0.88) as health-
related quality of life decreased by a level. Suicide ideation 
was increased by 2.33 times (95% CI 1.06 to 5.13) if the 
subjects wanted to but were unable to visit hospitals and 
local clinics during the past 1 year.

DISCUSSION

World Health Organization (WHO) defines suicide 
as a continuous process in which one’s attempts to take 
one’s own life eventually lead to death, explaining that 
it is an act of intentional self-harm [24]. Many studies 
in Korea reported that suicide is influenced by the 
correlation between psychological and emotional aspects 
of individuals such as stress, anxiety and depression 
and various social and environmental aspects affected 
by family and community systems [14-19]. Such previous 
studies suggest that there are extremely complicated 
factors influencing suicide ideation in Koreans for 
different life cycle groups. This study intends to present 
a specific policy direction for adult patients with 
major depression by identifying the common factors 
influencing their suicide ideation. This study examined 
the differences in suicide ideation according to general 
characteristics, health-related characteristics and 
health-related behavioral characteristics of depression 
patients, as well as the factors influencing suicide 
ideation according to general characteristics, health-
related characteristics and health-related behavioral 
characteristics.

As for the differences in suicide ideation according 
to general and health-related characteristics of depression 
patients, there were differences caused by educational 
background, subjective health status, body discomfort in 
the past 2 weeks, perceived stress, depressive mood longer 
than 2 weeks and health-related quality of life. Some of 
these results agreed with a previous study conducted in 
Korea on elders. However, the results of this study were 
somewhat difference from the previous study, which 
also showed differences according to economic status, 
limited activities and number of chronic diseases [25]. An 
Australian study conducted using national data reported 
that suicide ideation is influenced by age, gender, 
marital status, economic status and mental problem, 
showing different results compared to this study. Such 
differences are probably caused by differences among 
nations. Nonetheless, the results of the Australian study 
suggesting the relevance between mental problem and 
suicide ideation support the idea of this study limited to 
patients with major depression [26].

As for the differences in suicide ideation according 
to health-related behavioral characteristics, the only 
difference was found shown by hospital accessibility 
during the past 1 year. Unfortunately, it was difficult 
to find any Korean or foreign studies that examined 
hospital accessibility and suicide ideation. Since 
previous studies presented limited activities, body 
discomfort and individual mental health counseling as 
the factors influencing suicide ideation[17-19], this study 
paid attention to hospital accessibility based on the 
idea that depression patients would be willing to visit 
hospitals and local clinics for psychological and physical 
reasons such as limited activities, body discomfort 
and individual mental health counseling. Hospital 
accessibility is assessed by responses to the question, 
‘Have you experienced an inability to visit a hospital 
for various reasons (economic difficulty, inconvenient 
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transportation, difficulty in appointment, etc.)?’In this 
study, the inability to access hospitals and local clinics 
led to greater suicide ideation. This is probably because 
hospital accessibility of depression patients affects their 
negative mood.

The main findings of this study are that suicidal 
ideation in depressed patients are associated with body 
discomfort during the past 2 weeks, depressive mood 
longer than 2 weeks, health-related quality of life, and 
hospital accessibility during the past 1 year. In a previous 
study that classified Korean adults into the young adult 
group, middle-aged adult group and older adult group to 
find the factors influencing suicide ideation. The young 
adult group was influenced by education level, self-
esteem, stress, depression and anger control problem. 
The middle-aged adult group was additionally influenced 
by existence of a spouse. Also, the older adult group 
was additionally influenced by anxiety [27]. The results 
of this study differed from the results of the previous 
study according to adults group. This implies that 
negative emotions caused by physical discomfort and 
situational frustration probably lead to suicide ideation 
in depression patients, instead of general characteristics 
such as education level and existence of a spouse in 
regular adults. These results also agreed with a foreign 
study that associated negative emotions of depression 
patients with suicide ideation [23]. Accordingly, a follow-
up study is required to examine other situations that 
arouse frustration, despair, depressive mood and physical 
discomfort of patients with major depression in addition 
to the situations considered in this study. Evaluation 
of suicide ideation and interventions to reduce suicide 
ideation are also necessary. In Korea, a depression test 
is available for citizens to diagnose depression patients. 
Therefore, this study suggest to implement a future-
oriented education system that can examine situations 
that lead to suicide ideation of depression patients and 
find specific plans to prevent suicide attempts on the 
national level.

The meaning of this study is in utilizing national 
data representing all citizens of Korea, but the limitation 
is that this is a cross-sectional study that confirmed 
factors influencing health-related quality of life at a time 
point. A cohort study would be required to explain the 
causal relationship of the factors influencing health-
related quality of life in patients with major depression. 
It is also necessary to conduct a wide range of survey 
on the number of suicide attempts and suicide planning 

which are suggested as primary factors in many suicide 
studies [28]. To develop a specific intervention for 
improved health-related quality of life in depression 
patients, the influential factors found in this study 
must be investigated further. Despite the limitations of 
this study, the results of this study using national data 
can provide valuable health policy suggestions for 
depression patients by examining the factors influencing 
health-related quality of life of all Korean adult patients 
with major depression.

CONCLUSION

The factors influencing suicide ideation in adult 
depression patients differed from the results of previous 
studies that examined the factors influencing suicide 
ideation for different life cycle groups. In this study, 
the subjects were mainly affected by psychological 
factors resulting from body discomfort in the past 
2 weeks, depressive mood longer than 2 weeks and 
hospital accessibility during the past 1 year (inability 
to visit hospitals and local clinics for various reasons 
such as economic difficulty and inconvenient 
transportation).Accordingly, it would be necessary to 
develop personalized intervention programs that can 
manage negative emotions and reduce suicide ideation 
of depression patients and come up with a process to 
encourage active participation in such programs. The 
present study was meaningful in providing a nationally 
representative result using national survey data in Korea. 
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Living-Based Physical Function After Ovariectomy
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ABSTRACT

The paper is to identify a new method for medical information systems to improve  physical function after 
surgery for ovarian cancer. Experimental group investigated 61 people who were consisted of members 
by the application of mediating technology, while the normal members of 61 people were consisted of 
people without mediating technology. The chi-square test was used for the examination of the general 
variables between two groups. The t-test was performed the difference of life habits by the application of 
medical information systems. The results are as follows. Firstly, male with 47.5% in the experimental group 
showed a higher rate than male with 42.6% in the normal people. While female of 52.5% in the test group 
was observed less than female with 57.4% in the normal group. Secondly, for vitamin intake, the mean 
point(79.51±0.69) of the group which have eaten vitamin in the post-test by mediating technology system 
were statistically significantly higher than the mean point(51.84±2.93) of the group in the pre-test by the 
application of  medical information systems (t=-5.17, p=.000). Thirdly, the data achieved a significantly 
higher rate in the group observed than the normal group, even the days passed 20 days by the application 
of medical information systems. Therefore, the paper conducted to evaluate the effectiveness of medical 
information systems. This impact of medical information system will have a technique on prevention of 
ovarian cancer.

Keywords: Method, Medical information systems, Physical function, Ovarian cancer, Surgery

INTRODUCTION

Cervical cancer is the most frequent occurrence of 
female genital organs. But ovarian cancer has the highest 
mortality rate among female cancer cases in Korea. 
Surgery for ovarian cancer is commonly performed by 
salpingo-oophorectomy. Salpingo-oophorectomy is the 
operative dissection of both ovaries and right or left 
ovary1,2,3.

Ovarian cancer can not know early stage which 
appear their symptoms because their body responses are 
not felt. The first method of ovarian cancer is operation. 
Ovarian cancer is the sixth most common form of cancer 
in women. Early symptoms are often absent or associated 
with other problems; thus early diagnosis is uncommon. 
When the ovaries are dissected, a female is at a five times 
more disease of stroke or myocardial infartion4,5.

Surgery for ovarian cancer is factor related to 
increased risk of osteoporosis and bone fractures. 
Therefore, the improvement of life quality through 
the development of clinical information system is 

important information technology which can provide 
to oophorectomy patients. The strategic approach of 
medical technology system adoption to improve life 
quality after surgery for ovarian cancer needs to chronic 
disease  patients6,7.

The incidence of ovarian cancer can find when parts 
in one ovary or right and left ovaries are out of function. 
Although every ages of women are easy to appear the 
incidence of ovarian cancer, approximately 95% of 
female observed with the disease are over 40 years old, 
and almost illnesses appear  in female over 50 years old, 
according to National Statistical Center. Additionally, 
the majority of ovarian cancer were in situ(25.6%) or 
local (49.6%) stage. As noted in above. The National 
Statistical Center reports that there are much more 
than 35,294 recent ovarian cancer and about 195,826 
mortalities from female ovarian cancer in the U.K. in 
2014. Additionally, according to this situation, it occured 
from 2013 to 2014, 3.1% of female observed now will be 
presented illness with ovarian cancer at this environment 
during women lifecycle. The total six-year associated 
with proportion of life existence since 20068,9,10. 
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This research tries to implement a management 
control system to raise the performance of an experiment 
with the objective to achieve to the entire success toward 
a special strategy for ovarian cancer. Information was 
collected from the major problems in order to detect 
the key characteristics of life habits where a change of 
treatment is needed11,12,13. The system was developed 
to understand the effect that has the control system in 
the management of the positive results observed in the 
analysis of results. In order to maintain the strategies, it 
was necessary to develop information system to check 
the system status 14,15.

Therefore, the supply of mediating technology 
of information system is only solution of the problem 
of ovarian cancer and the best way that can improve 
physical status to patients with ovarian cancer after 
salpingo-oophorectomy. The research is needed to 
explore the development of experimental technology to 
improve physical status after operation.

Thus, the paper is to identify a new method for 
medical information systems to improve physical 
function after surgery for ovarian cancer. The positive 
results will play an important role in the establishment of 
future medical system and data that provides invaluable 
insights in the effect of a medical information system.

MATERIALS AND METHOD

Predictive Modeling Technology: The design of 
medical technology system is as follows. 1) planning 
stage : construction of medical technology system 2) 
application stage: input, stratege, process, analysis, 
application 3) Effectiveness stage : physical function, 
measurement 4) final phase : verifying study,   impact,  
usability of system in Figure 1.

Materials: The data were achieved through fill out the 
paper of form structured and interview from January 16 
to March 30, 2017. It has time to fill out this survey. 
Experimental group investigated of 61 people who were 
consisted of members by the application of mediating 
technology, while the normal members of 61 people 
were consisted of people without mediating technology. 

Fig. 1: Design of Advanced Information Systems

Methods: General variables of basic information 
were measured by percentage and number. The chi-
square test was used for the e the general variables of 
basic information between two groups. In addition, the 
t-test was performed the difference of life habits by the 
application of medical information systems. On the other 
hand, the t-test was performed health change in physical  
and mental function by medical information systems. 
The data analyzed physical function after surgery in 
participants with ovarian cancer using SPSS 18.0.

RESULTS

General Variables of Basic Information: General 
variables of basic information are next contents(Table 
1). The proportion of unmarried subjects(23.0%) in 
the experimental group were a lower rate than the 
proportion(26.2%) of normal group. The subject’s sex 
was analyzed. Male with 47.5% in the experimental group 
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showed a higher rate than male with 42.6% in the normal 
people. While female of 52.5% in the test group was 
observed less than female with 57.4% in the normal group.

Table 1: General Variables of Basic Information

Exp Cont  X²Variables No. (%) No. (%)
Marital status

Unmarried 14(23.0) 16(26.2) 4.2Married 47(77.0) 45(73.8)
Gender

Man 29(47.5) 26(42.6) 9.5Female 32(52.5) 35(57.4)
Age

-40 4(6.6) 9(14.8)

10.741-50 10(16.4) 22(36.1)
51-60 22(36.1) 13(21.3)
>60 25(41.0) 17(27.9)

Monthly income
99 15(24.6) 9(14.8)

6.1100-200 9(14.8) 11(18.0)
201-299 17(27.9) 23(37.7)

300 20(32.8) 18(29.5)
Education

Under middle 16(26.3) 15(24.6)
4.8High school 25(41.0) 21(34.4)

University 20(32.8) 25(41.0)
Total 61(100.0) 61(100.0)

Difference of Life Habits by Medical Information 
Systems: Contents described below are the difference of 
life habits by medical information systems after surgery 
for ovarian cancer in table 2. For vitamin intake, the 
mean point(79.51±0.69) of the group which have eaten 
vitamin in the post-test by mediating technology system 
were statistically significantly higher than the mean 
point(51.84±2.93) of the group in the pre-test by the 
application of  medical information systems (t= -5.17, 
p=.000).

Table 2 : Difference of Life Habits by Medical 
Information Systems

Variables
Pre-test Post-test

t p
Mean ± S.D. Mean ± S.D.

Vitamin 
intake 51.84 ± 2.93 79.51 ± 0.69 -5.17 .000

Exercise 46.17 ± 0.52 82.41 ± 2.16 -2.84 .000
Stress 81.45 ± 2.92 64.18 ± 1.92 5.62 .001

Conted…

Hypertension 65.70 ± 1.58 48.25 ± 0.64 1.37 .002
Alcohol 70.35 ± 2.47 45.09 ± 1.62 6.18 .000

Vegetable 56.21 ± 1.52 76.15 ± 0/85 -1.63 .000
Cholesterol 78.54 ± 1.38 63.79 ± 2.17 2.60 .047

DM 53.72 ± 2.19 51.29 ± 1.28 -1.49 .726
Soybean 59.08 ± 2.05 72.28 ± 2.91 -4.27 .001

Carrot intake 42.30 ± 1.78 65.74 ± 1.93 -2.94 .000
Onion 56.17 ± 0.27 72.59 ± 2.36 -5.52 .000
Cancer

Screening 53.24 ± 1.64 75.28 ± 1.47 1.33 .000

Acupressure 36.18 ± 1.49 51.16 ± 1.83 -2.48 .000
Tomato 52.72 ± 0.62 59.63 ± 3.37 -4.12 .000
Garlic 45.39 ± 2.52 56.38 ± 0.63 -1.56 .000

Meditation 29.14 ± 5.78 62.49 ± 1.37 -3.27 .000
Listening to 

music  34.61 ± 0.68 57.63 ± 2.15 -0.54 .000

Health Changes in Physical and Mental Function: As 
below, it indicates health changes in physical function 
by medical information systems in Figure 2. The data 
achieved a significantly higher rate in the group observed 
than the normal group, even the days passed 20 days by 
the application of medical information systems.

In particular, the variation was estimated to increase 
more rapidly with time elapsed of 30 days after the 
application of medical information systems.

Fig. 2: Health change in physical function

Health Change in Mental Function: As below, it 
indicates the health change in mental function by the 
application of medical information systems in Figure 3. 
The data achieved a significantly higher rate in the group 
observed than the normal group, even the days passed 15 
days by the application of medical information systems.

However, the effect was decreased rapidly with 
time elapsed of 35 days after application as compared to 
before application.
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Fig. 3: Health change in mental function

DISCUSSION

The paper is to explore the usability of medical 
technology to enhance physical function after surgery for 
ovarian cancer. The conclusions of this research are as 
next contents. Physical function after surgery for ovarian 
cancer patients who has eaten vitamin diminished the 
symptoms of body illnesses. The achieved data was 
similar with the previous researches on the vaginal 
cancer16,17.

This study indicated that participants with ovarian 
cancer should be focused on mediating technology 
to prevent the observed disease related to the ovarian 
cancer.  From contents on the data obtained, it expects 
that this may be used an effective data for using and 
connecting medical information systems for enhancing 
physical function.

In addition, systematic studies should be established 
continually in order to prove results of this study. The 
present work appeared that life habit rate of mediating 
technology was increased from 61.5% to 71.4% by the 
mediating technology system, which is similar to data 
conducted from previous contents18,19,20.

However, it indicated that the mediating technology 
is not persisted for 40 days of time. Accordingly, in order 
to persist the mediating technology, it is very important 
to perform regular training. The conclusion drawn will 
contribute to improve  physical function after surgery for 
ovarian cancer.

CONCLUSION

The paper is to identify a new method for medical 
information systems to improve physical function after 
surgery for ovarian cancer. The results are as follows. 

Firstly, for vitamin intake, the mean point(79.51±0.69) 
of the group which have eaten vitamin in the post-
test by medical information systems were statistically 
significantly higher than the mean point(51.84±2.93) of 
the group in the pre-test by the application of  medical 
information systems (t=-5.17, p=.000). Secondly, the 
data achieved a significantly higher rate in the group 
observed than the normal group, even the days passed 
20 days by the application of medical information 
systems. Therefore, the paper conducted to evaluate 
the effectiveness of medical information systems. This 
impact of medical information system will have a 
technique on prevention of ovarian cancer.
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ABSTRACT

For successful aging and welfare of the Korean eldery in the face of ‘super- aged society’, this study aimed 
to explore the effects of participation in dancesports program on age identity, existential identity, and ego 
Integrity of the elderly. This study used a pre-posttest non-equivalent control group design as a field study. 
Subjects of experimental group (n=93) and control group (n=103) were males and females over 65 years 
old who participated in senior dancesports program or not during three months. Pretest and posttest were 
administered by using elderly existential identity scale, age identity scale, and ego integrity scale.  Statistical 
methods were an Analysis of Covariance and a multi-level model of structural equation modeling by using 
M-plus program. Followings are the results of this study. First, participation in dancesports positively affects 
the elderly’s sense of age identity. In other words, the sense of age identity improved after participation 
in dancesports. Second, participation in dancesports positively affects the existing identity of the elderly. 
Therefore, the existential identity feeling after participating in the dancesports is higher than before. Third, 
participation in dancesports positively affects ego integrity of elderly people. The ego integrity improved 
significantly after participation in dance sports. Fourth, dancesports participation has a positive influence 
on age identity, existential identity, and ego integrity both directly and indirectly. In addition, dancesports 
participation has a positive influence on ego integrity mediated by age identity and existential identity. 
The effects of participation in dancesports program can provide the empirical evidences for expanding the 
scope of social welfare for elderly. This study will also contribute to the understanding, specialization, 
and institutionalization of the potential value of the therapeutic programs for the elderly which has not yet 
established as a specialized field in South Korea.

Keywords: dancesports, age identity, existential identity, ego integrity, the Korean elderly

INTRODUCTION

According to a recent domestic survey[1], 36.9% of 
the surveyed think that they are 6 to 10 years younger 
than their actual age. 26.2% said they were one to five 
years younger, and 16.6% said they were even 11 to 15 
years younger than their actual age. Thus, according to 
some cultural standards, they are already ‘old people’, 
but many people have self-concept that does not feel 
that they are old enough to resist the internalization of 
stereotypes of age discrimination and to move away 
from the social stigma associated with ‘ Protect self-
image and uplift oneself[2]. These results show that the 
sense of age identity, which is believed to be young 
in old age, seems to be a desirable coping strategy in 

a culture that negatively affects the elderly because it 
increases the satisfaction of life for oneself.

The elderly participated in dance sports as a 
representative social activity of voluntary participation 
for the elderly. The elderly will be able to improve their 
subjective health status and life satisfaction as well as 
obtain compensation from a social role loss by confirming 
their identity through social activities and forming a social 
network. In addition, it can be linked to social support and 
subjective health status, and it may be related to the ego 
integrity which is the ultimate satisfaction of the elderly’s 
life. Therefore, specific and experimental researches 
on the effect of dancing sports participation in the 
elderly’s major social activities on the completion of ego 
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integration, which is the result of successful aging, should 
be continuously carried out[3]. The purpose of this study is 
to explore the structural relationship among dancesports 
and ego integrity related variables by analyzing the 
changes of age identity and existential identity through 
participation in dancesports program.

MATERIALS AND METHOD

Research design of this study was a pretest 
and posttest non-equivalent control group of quasi-
experimental design as a field study.

Subjectives: The subjects of this study were 196 
seniors(93 participants and 103 non-participants) aged 
65 and over selected from 3 to 5 distinctions among 5 
elderly welfare centers.

Treatment/Program: The dancesports programs were 
provided as a treatment of quasi-experimental design for 
the participants each 50 minutes, twice a week for three 
months, which were composed of three of four quarters 
of ChaChaCha, Rumba and Jive, and the most popular 
Latin American dance events.

Measurement tools: The tools for measuring 
the variables were used for the self-administrated 
questionnaires including types of the elderly age 
identity[4], existential identity[5], and ego integrity[6]

Statistical Methods: The statistical methods to test 
hypotheses were Analysis of Covariance(ANCOVA) 
and a multi–level model of structural equation 
modeling(SEM) by using M-plus program with SPSS 
and Amos ver.21.

RESULTS

Effect of participation in dancesports program on 
age identity

Fig. 1: Pretest and posttest of age identity of the groups

Figure 1 show the results of pretest and posttest 
of age identity of experimental group(participants) 
and control group(non-participants). Age identity of 
participants decreased much more after participation 
in program, while non-participants did not. Actually, 
there was a significant difference of changes(-.59 and 
-.01) between two groups. These results indicated 
that dancesport participants thought themselves 
much younger than their actual age after dancesports 
program compared to non-participants. ANCOVA to 
test main effect of participation  validated  a statistical 
significance(F=75.378, df=1, p<.000).

Effect of participation in dancesports program on 
existential identity

Fig. 2: Pretest and posttest of of existential identity 
of the groups

Figure 2 show the results of pretest and posttest of 
existential identity of experimental  group(participants) 
and control group(non-participants). Existential 
identity of participants increased much more after 
participation in the program, while non-participants 
did not. Actually, there was a significant difference 
of changes(.36 and .10) between two groups. These 
results indicated that dancesport participants had much 
higher sense of existential identity after dancesports 
program compared to non-participants. ANCOVA to 
test main effect of the participation validated a statistical 
significance(F=34.608, df=1, p<.000).

Effect of participation in dancesports program on 
ego integrity

Fig. 3: Pretest and posttest of of ego integrity of the 
groups
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Figure 3 show the results of pretest and posttest 
of ego integrity of experimental group(participants) 
and control group(non-participants). Ego integrity of 
participants increased much more after participation in 
the program, while non-participants did not. Actually, 
there was a significant difference of changes(1.00 
and .22) between two groups. These results indicated 
that dancesport participants had much higher sense 
of ego integrity after dancesports program compared 
to non-participants. ANCOVA to test main effect of 
the participation  validated a statistical significance 
(F=31.411, df=1, p<.000).

Structural relationships among participation in 
dancesports program, age Identity, existential 
Identity, and ego Integrity

Figure 4 shows  the results of path analysis in multi-
level model of structural equation modeling by using 
M-plus program.

As shown in Figure 4, the direct effect is affected 
by the participation of dancesports on age identity(β = 
.323), the effect on existential identity(β = .438), and the 
effect on ego integrity(β =. 631) and the direct effects 
of age identity on existential identity and ego integrity 
are β = .128 and β = .471. In addition, the direct effect 
of existential identity on ego integrity is found to be β = 
.321, which is statistically significant.

Fig. 4: Verification of the structural relationship 
among dancesports  participation, age identity, 

existential identity, and ego integrity

As indirect effects, the effect of participation in 
dancesports on ego integrity through age identity(β 
=.323ⅹ.471=.152) and the effect of participation 
in dancesports on ego integrity through existential 
identity(β =.438ⅹ.321=.140). Structural effects are 
the result of total effect of direct effect (β = .2.312) 
and  indirect effect (β = .292), β = 2.604 showing high 
structural effect.

Table Ⅰ: Index of goodness fit test for the research 
model

Overall 
Index X2 X2/

df(17) sig TLI CFI RMSEA

Research 
Model 130.971 7.70 .000 .926 .915 .082

Fit Index 
Standard <3.0 >0.05 ≥0.9 ≥0.9 ≤0.05~0.1

As shown in Table Ⅰ, goodness of fit-test of this 
research model was significantly validated as 59.132, 
TLI = .921 (≥0.9), CFI = .934 (≥0.9), RMSEA = .072 
(≤0.05 ~ 0.1) 

Therefore, participation in dancesports directly 
affects the elderly ‘s sense of age identity, existential 
identity, and ego integrity proves that it is an important 
factor that indirectly affects ego integrity through age 
identity and existential identity. As a result, participation 
in dancesports program has a structural and causal 
relationship with age identity, existential identity, and 
ego integrity of the elderly.

DISCUSSION

Participation in dancesports has a statistically 
significant effect on age identity, existential identity and 
ego Integrity. In addition, age identity has a significant 
effect on the existential identity and ego Integrity. 
Existential identity also appears in the structural 
relationship that has a statistically significant effect on 
ego Integrity, while age identity due to participation in 
dancesports has a positive correlation with existential 
identity there was. There is also a correlation between all 
sub-domains of ego integrity and a positive correlation 
between existential identity and ego integrity. In this 
study, the elderly who has a young perceived age identity 
shows a high existential identity. This result is consistent 
with previous study[7]. The elderly who participated in the 
rhythm exercise welfare program can overcome the basic 
adversity experienced in daily life through interpersonal 
relationships, feel that they are worthwhile[8]. In 
addition, the psychological age is younger than the 
actual age of the person. By recognizing the age identity, 
the young person is recognized as a self-concept rather 
than the actual figure of his or her own, and the elderly 
is positively affirmed, And that the negative happiness, 
loneliness, alienation, shame, sickness, and harshness 
are perceived to be low.  Also, Existential identity is a 
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subjective evaluation that perceives the present state 
of oneself, leading to successful aging, enhancing 
existential identity and providing psychological stability 
with satisfaction of old age. Also relationship with the 
family should be smooth, healthy, affordable, and active 
in social activities. It is considered that the active social 
participation and physical activities such as dance sports 
have an influence on the existential identity feeling in 
their subjective evaluation[9].

Dancesports are artistic and physical activities 
that express the inner emotions, maintain harmonious 
relationship within members, enhance emotional 
stability, positively affect ego-integrity. The results of 
previous related study[10] was consisted with this study, 
which reported that the elderly were more emotional and 
happy when they participate more in sports activities.

CONCLUSION

This study aimed to identify the effects of 
participation in dancesports program on age identity, 
existential identity, and ego integrity of the elderly for 
effectively preparing the successful aging and welfare of 
the elderly in face of ‘super aged society’. Meaningful 
conclusions of the study can be summarized as 
followings: First, participation in dance sports positively 
affects the elderly’ sense of age identity. In other words, 
the elderly feel much younger rather than their real age 
after dancesports participation. Second, participation 
in dancesports positively affects the existential identity 
of the elderly; the elderly have much higher sense of 
existential identity after dancesports participation. Third, 
participation in dance sports positively affects the ego 
integrity of elderly people; the elderly have much higher 
sense of ego integrity after dancesports participation. 
Fourth, dance sport participation had a positive influence 
on age identity, existential identity, and ego integrity 
both directly and indirectly. In addition, dancesports 
participation had a positive influence on ego integrity 
mediated by age identity and existential identity.
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ABSTRACT

Background/Objectives: Korea is focusing to improve its innovative system and performance based on 
collaborative structure and it is important to analyze impact of R&D collaboration on innovative performance 
of the nation.

Method/Statistical analysis: We empirically analyzethe role of collaborative research and its influence 
in determining innovative performance. For that, we developed certain hypothesis to examine the role of 
input factors and its impact and further tested our hypothesis. We empirically analyzed data of national 
collaborative R&D projects conducted between 2012-2016 in Korea. We used the negative binomial 
regression method for analysis the result and to find a meaningful implication of our study.

Findings: The result proposes that collaborative research input factors and collaborative partners have 
significant impact on technology and knowledge innovation outcomes. The study also provides evidence 
that university, industy and research institutes as research partners has different influence on innovative 
performance. Moreover,collaborative research factors like number of participants,duration of projects and 
government investment has specific effects on determining the innovative capabilities of the nation.

Improvements/Applications: The result gives insight on effect of collaborative research on innovative 
performance and specifies the implications for better management of input factors in order to improve its 
impact on performance.

Keywords: Collaborative R&D, Innovative performance,Research Input, Innovative Performance, 
Innovation System

INTRODUCTION

Korea, as a knowledge economy has long history 
of development and restructuring of its institutions 
and innovation system. In last 40 years, Korea has 
undergone various evolutionary processes on its R&D 
structure for improving and strengthening National 
Innovation System (NIS). With reorganization of R&D 
organization structure and reforming the R&D policies, 
Korea is strengthened innovation system of the country 
based on collaborative interactions. Korean government 
made continuous effort to create various policies and 
programs to boost collaborative network and its role in 
renovating NIS structure and performance. Moreover, 
Korea has focused on developing the knowledge and 
technology intensive industry up to international level, 

as these industries are substantial to the development of 
innovation system1. Development of these industries and 
their integration within the country helps to strengthen 
innovative performance of the nation.

With the different mode and level of collaboration 
between universities, industries, public, private firms 
and research institutes in Korean innovation system, 
each mode has its own efficiency and contribution on 
NIS performance. There are formal and informal modes 
at individual level, firm level, regional level and national 
level. Based on level of linkage and network relations 
between partners, these collaborations are classified 
as strategic partnership, consultation based, research 
contracts or many other types. For example, R&D based 
collaboration is regarded as formal and at high level in 
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topology as per involvement and relationship between 
partners2. R&D collaborations, viewed as a major and 
efficient way of enhancing the contribution of actors 
and establishing innovation ability in Korean economy. 
Moreover, R&D collaboration is also an efficient way to 
utilize external technology and knowledge resources and 
exchanging internal one, thus enhancing innovation3. 
Liu et al4 showed the coupling relationship between 
knowledge and technological innovation, and explained 
that knowledge innovation is the foundation of technology 
innovation, where technology innovation acts as 
promoting agent for knowledge innovation4. Therefore, 
collaborative research is important for improving the 
innovation capability and enabling partners to resolve 
their technological issues by accessing more resources, 
sharing expenses and risks.

Although, collaborative research seems useful in 
improving knowledge base and research productivity, but 
in reality collaboration has not seen to be very effective in 
action due to various reasons; one of the major problems 
is the lack of mutual trust between research partners. In 
addition, differences in the research objective and motives 
of the collaborative actor’s produce inefficient outcome. 
Lee et al6 analyzed that bonding or cohesiveness between 
actors is more important than network efficiency in order 
to improve research effectiveness and productivity. 
Active interaction and communication between actors 
are beneficial for development of innovative ideas and 
outcome performance is deeply interlinked with the 
relationship of actors7. Therefore, although networking 
is essential for the success of collaboration, mutual trust, 
communication and relationship are keys to establish 
relation and improve innovative performance, and 
consequently lead to a successful collaboration.

LITERATURE REVIEW

Existing literature on collaborative research mostly 
focused on performance of collaboration at regional 
level. For example, a study done by Yimet al8 described 
collaboration as a part of regional innovation system 
for Gyeonggi province of Korea and highlighted the 
importance of collaboration in regional innovation. 
Moreover, recent studies on collaboration focused on 
demonstration of network linkage or structure between 
partners using network analysis techniques. Shapiro 
et al9 analyzes the inter-regional collaboration and 
its impact on innovation system based on network 

analysis and concluded that decentralization of network 
structure could be useful for improving knowledge and 
technological innovation of nation. The study states that 
obstructions in network structure of collaboration could 
lead to inefficiency in research capabilities of system. 
The study Another study done by Yoon10 states that Korea 
still needs to improve network interaction and make 
strong collaboration in order to improve efficiency and 
capability in innovation system. Improving networking 
and connection is important to strengthen collaboration, 
thus it will enhance innovation outcome.

Previous studies also focus on importance of diffusion 
and flow of knowledge between partners. For instance, 
Cohen et al11 analyzed that information exchanged 
through the process of collaboration is important to 
generate and develop new ideas and thus, contribute 
to innovation. Subsequently, exchange of knowledge 
improves innovative performance by integrating the 
ideas of collaborative actors and improving capability 
through utilization of external resources.Capaldo et 
al12 performed a study on Italian university-industry 
collaboration states that motive of interaction and 
networking between partners are critical to make 
collaboration successful. The study also emphasizes that 
role of collaboration is significant in solving technology 
needs and related technological issues efficiently and 
effectively. This enhance technology capabilities of 
collaborative actors.

Although, previous studies provide useful insights 
on importance of collaboration and demonstrates 
collaborative actors as the part of the NIS, there is 
limited study on measuring the aspects of collaboration 
and analyzing the role of collaborative research input 
onknowledge and technology innovation. This study 
tries to add on existing research by examining the role of 
collaborative input activities in production of innovation 
and commercialization of innovative outcome in Korean 
NIS. Since Korea is focusing on improving innovative 
environment and national system of innovation based on 
collaboration, it is important to understand innovative 
system concept for further analysis. In addition, the 
study will help us to analyze the significance effects 
of collaborative research input in determining the 
performance of innovative outcome. To understand 
this effect more, we first discuss the theory and concept 
related to NIS.
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COLLABORATIVE RESEARCH

Collaborative research is helpful in exploitation 
of resources of organizations and also considered 
as good source of new resource creation. Different 
institutions or actors have various input and resources 
complementary to each other in producing innovative 
outcome. University is considered as source of basic 
research whereas industry main motive is product 
development and commercialization. Efficient 
collaboration between these two actors provides experts 
to industry and improve commercialization rate as well 
as entrepreneurship motive of university. On the one 
hand industry provides practical experience and future 
opportunities to manpower, on the other hand university 
provides consultancy to industry. Thus, university-
industry (U-I) relationship is considered beneficial 
for performance improvement and skill utilization. 
Korean universities has a source of education and 
research infrastructure and capabilities provides new 
and innovative ideas and cultural environment,thus 
serve complementary role in collaboration7.Similarly 
research institutes are more focused towards applied 
research activities and technical innovation therefore 
collaboration of University–Research Institute (U-
R) improves technical quality of experts by providing 
them better lab facilities and resources thus improve 
technical outcome16. Industry- Research (I-R) improves 
commercialization rate of technical outcome of research 
institutes and it provides better research resources 
and financial support in technology innovation, thus 
collaboration helps to reduce the time gap and facilitate 
research and development.

NATIONAL INNOVATION SYSTEM (NIS)

In the recent years, the concept of innovation and 
approach to define NIS has undergone considerable 
changes. There are no universally accepted concept and 
definition of innovation system. However, traditional 
approach based on linear model of innovation considering 
standardization of input output measurement does not 
explain much about growth and performance of national 
economy. Therefore, systemic approach, which defines 
innovation system as nonlinear and iterative model where 
institutions and culture has greater role in value creation, 
was developed for better exploration of growth and 
performance model of a nation. NIS mainly depends on 
the interaction of the institutions within system that work 

to improve innovative performance. Freeman13 defined 
innovation system of a nation as the web of linkage 
between actors whose action and interactions within 
the system leads to creation, improvement, absorption, 
and diffusion of knowledge and technology13,14. Nelson15 
defines NIS as the institutional set within the system 
that interacts and their interaction measures innovative 
performance of nation.In short, Institutions or actors 
are the subsystem of NIS, whose interconnection and 
activities results generation, diffusion and absorption 
of new technology by using knowledge and ideas as 
input.Therefore, collaboration between theses actors 
are important to understand and analyze the system 
components and innovative performance.

Transition in Korean Innovation Structure: South 
Korean economy has undergone drastic change in its 
R&D structure to improve the system. Korea has long 
history of chaebols which run in house organization and 
research centers are important part of Korean economy. 
But after financial crisis of 1997 , Korea has done many 
changes to protect its organization and economy as 
whole. It improves its rearch and technology capabilities 
to ehance its research and economic outcome. Korea 
not only increased its R&D investment to the highest 
percentage among OECD nation (around 4.2 percent 
of GDP in 2015) but also improved its R&D capability 
to build NIS. Figure1 shows the evolution of Korean 
research and innovation system. Korean government has 
also implemented various policies to improve outcome 
and performance of innovation system by encouraging 
collaborative structure. Korean innovative system, 
majorly divided into major periods as 1970s to 1980s, 
1990s, and 2000s onwards as per the major changes 
in the structure and elements of innovative system of 
Korea. These periods, recognized as imitation phase, 
catch-up phase and creative phase respectively. In 
1970-80s , Korea primary focus was on building basic 
infrastructure and industry by imitating technology 
of foreign nation (Imitation Phase). Government 
funded research institutes (GRI) served as leading 
actor during this phase. In 1990s, the period named as 
catch-up phase, industry served as main role in Korean 
innovative system. During this period, main agenda was 
development of indigenous technology and improvement 
of personal skills of human resources by domestic or 
international training. However, there was not much 
focus on collaborative and interactive research till this 
phase. Period in 2000s and afterwards, considered as the 
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creative phase of Korean economy, in which university 
played as major role in innovative society. During this 
phase, development of research capabilities was the 
main aim. Government started its focus on collaborative 
system and research infra and capabilities. In addition, 
Korean government initiated various policies to foster 
innovation clusters in the system10. Establishment of 

various research organizations led in strengthening of 
basic research capacity and improvement of technology 
transfer rate significantly. Also Transition in role and 
structure of actors in korean innovation system make it 
necessary to analyze role of collaborative partners and 
its impact on innovative performance.

Figure 1: Important Transition in Innovative Structure, Korea

Source: Compiled Based on Previous Literature10,32

HYPOTHESIS DEVELOPMENT

Role of collaborative actors as Research Partner: 
University, research institute, industry are main actors in 
collaborative research. As these research partnerss has 
different capabilities and outcome, their performance 
affects the innovative capability of the nation. These 
partnerss in national collaborative research projects 
lead to knowledge and technology creation, which 
serves an integral part of Korean innovation system. 
Universities traditionally serve as foundation for 
knowledge supply and conduct basic research that 
adds value to the development and innovation process 
done by the industry. However, with changing role 
of universities in economic environment such as 
academic entrepreneurship, universities are emerging 
as an important source in technology innovation17 and 
it is making its status prominent in national growth and 
development.

H1a: There is positive relation between university 
participating as research partners in collaborative research 
and innovative and commercial performance of NIS

Industries, on the other hand serve as source of new 
product or services mainly focus on commercialization 
of innovative outcome. Industry is source of technology 
development beneficial for improving patenting and 
commercial outcome16. Consequently, collaboration 
between universities and Industries increases the chances 
of R&D success and boosts innovative performances7,18. 
Industry main aim isrevenue generation and profit 
maximization which provide value for the economic 
development of nation. Therefore, collaboration 
with industry has role in enhancing innovative and 
commercial performance.

H1b: There is positive relation between industry 
participating as research partners in collaborative research 
and innovative and commercial performance of NIS
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Apart from above two actors, public research 
institutes (PRIs) act as a connecting link between 
university and industry in Korean innovation system. 
Research Institutions are source of applied research, 
acts as supporting base for university and industry. 
Government and Public Research Institutes assist the 
university and industry by providing infrastructure, 
resources support and other facilities to them. These 
institutes are also cause of knowledge and technology 
spill over and lead to creation of spin-off firms. Thus, 
research institutes are also source of technical innovation 
and beneficial for generation of publication and patents16.
Collaboration with research institutes are beneficial for 
strengthening the innovative performance and capacity 
of the national innovation system.

H1c: There is positive relation between research 
institutes participating as partners in collaborative 
research and innovative and commercial performance 
of NIS

Factors affecting role of collaborative Research: 
The success of collaborative research in generation of 
innovation depends on composition of input factors. 
Better availability of input resources and better 
accessibility of cooperative partners are essential to 
improve the innovative performance of collaborative 
projects.To analyze the effects, we do an analysis of 
input factors used in collaborative research projects 
and empirically deduce the aspects that have influence 
on innovation capability and performance in term of 
technology, knowledge innovation and commercial 
outcome. This will help us to propose how government 
could improve innovative performance to develop better 
innovation system for the nation. Some researchers 
studied the impact of government investment on 
research performance. Kang and Park19 investigated 
that government fund have a significant effects on 
technology innovation performance of firms. In 
addition, government funding in R&D projects supports 
collaboration and promote innovative outcome19,20. 
Government support and funding help actors to gain 
additional resources and facilities for research and 
innovation, consequently contributes to success of the 
projects. However, the effect of government subsidy on 
performance of the outcome is still debatable. As some 
studies also analyzed that high amount of expenditures 
has seen no significant impact on research performance. 
The reason could be due to failure to utilize large amount 
of public fund in efficient manner21. Hence, continuous 
increase in government investment has decreasing 

impact on performance of innovative and commercial 
output, which will exhibit diminishing performance.

H2: There is inverse U-shaped relation between 
government funding in collaborative research and 
innovative and commercial performance of NIS

Number of participants working on the projects plays 
important role in the success of collaborative projects. 
Success of the projects depends on the performance 
and coordination of these participants. Innovative 
performance of the collaborative research depends on 
researcher ability to take advantage to external knowledge 
and resources. Imaginative participants stimulate 
innovative ideas that bring technology innovation. 
Large number of participants in collaboration has more 
access to different ideas and solution to technology 
issues. However, large number of participants increases 
the management and administrative burden thatin turn 
increases the project cost22. In addition, large number 
of participants in collaborative projects faces more 
problems in coordination and communication, thus 
negatively affect the innovative outcome23.Innovative 
performance will affect negatively with increase in 
number of participants in project. .

H3: There is inverse U-shaped relation between number 
of participants in collaborative research projects and 
innovative and commercial performance of national 
innovation system.

The period of collaboration also affects the 
performance outcome in national innovative system.
Long-term cooperation and collaboration between actors 
help them to build their relationship stronger. Moreover, 
time is an important factor that helps to develop trust and 
understanding between partners, critical in determining 
the innovative outcome of the projects22. Period of 
collaboration helps collaborative partners to understand 
each other’s motive consequently, improve interaction 
and coordination between them. With increase in time 
of collaboration, exchange of resources and information 
also improves,which makes better utilization of those 
resources by partners and helps in strengthening 
innovative performance of system. Therefore, period of 
collaboration research could exhibit positive relation on 
innovation performance of NIS.

H4: There is positive relation between period of 
collaborative research projects and innovative and 
commercial performance of national innovation system.
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MATERIALS AND METHOD

Database and Key Variables: For the empirical 
analysis, we have utilized the data of 30723 national 
R&D collaborative projects of South Korea from the 
year 2012 to 2016 and the data is taken from the National 
Science and Technology Information System (NTIS), 
Korea. NTIS, Korea manages national R&D projects and 
it has information regarding national research projects 
of Korea. The collaborative research have done with 
different research partners including 14,382 universities, 
1798 research institutes 19,224 industries and rest 7858 
with others partners (not categorized in first three).
While the innovation has been shifted more towards 
systemic concept, role of collaboration has become more 
significant in improving innovative performance3. Thus, 
this study included sample of collaborative research 
projects to analyze the innovation performance.

We analyzed the data of collaborative research 
projects in terms of scientific output and graphically 
represented the status of joint publication, joint patents 
and commercialization outcome based on different 
modes of collaborative network. Figure 2 shows 
scientific outcome based on different collaborative 
networks. Figure indicates co-publication of SCI 
papers by different collaboration. It shows around 
45.5% co-authorship is from U-I collaboration, 31% 
from U-I-R collaboration, 19.2% from U-R and 6.8% 
from I-R. Similarly, 53.9% of co-patents is from U-I 
collaboration , 30.1% from U-I-R collaboration,7.4 % 
and 6.8 % patent output from U-R and I-R respectively. 
Trend is similar in case of commercialization outcome 
with 71.1% of commercialization is from University-
Industry collaboration. Thus reseach outcome shows the 
university-industry collaboration results more amount 
of research outcome as compared to any other kind of 
collaboration.

Figure 2: Research output by type of collaboration

Innovative performance of NIS measured in terms 
of knowledge and technology innovation, generated 
from collaborative research projects. Since innovation 
system depends on the relationship between institutions 

whose action and interactions lead to knowledge and 
technology creation, absorption and diffusion14. NIS has 
different layers with various components and elements, 
which make its measurement difficult. It is also almost 
impossible to analyze all components of the system at a 
time. Thus, this research measures specific component 
of innovation system in terms of knowledge innovation 
(SCI publications) and technology innovation (patent 
applied). SCI publications (SCI) and Patents (PAT) 
considered as indicators of innovation and considered as 
proxy to quantify the innovation components. Furman et 
al24 analyzed the patent as knowledge stock that brings 
technology innovation, an important determinants of 
innovative capability of a nation. Thus, choice of SCI 
and PAT appear to be suitable as dependent variables for 
this research.

With the focus to show commercial value of 
innovative outcome, we choose commercialization as 
another dependent variable along with knowledge and 
technology innovation. This helps to evaluate relationship 
between collaborative research and economic gain from 
the innovation performance to the nation. Although, 
patents itself is considered as a source of commercial 
output, we choose number of commercialization resulted 
from collaboration projects separately to check the result. 
Commercialization is significant for use of knowledge 
or technology in practice and shows the economic 
aspects of innovation process. Commercialization 
leads to utilization of innovation with the objectives of 
financial gain aided to economy and society25 and is an 
important source of value generation in NIS. Thus, three 
variables knowledge innovation outcome, technology 
innovation outcome and commercial outcome resulted 
from collaborative research projects, selected as the 
dependent variables for this research.

Figure 3: Research Model for Empirical Analysis

The objective of this study is to deduce factors that 
influences the innovative and commercial performace and 
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test the hypothesis result. Thus, based on the previous 
studies and hypotheis, we construct the research model for 
empirical analysis. Figure3 shows the research model used 
for empirical analysis with dependent and independent 
variables. Independent variables consists factor elements 
including inputs affecting collaborative research and 
partners participating in research. Collaborative partners 
are taken as dummy variables in this study.

Table 1 lists the operational definition of variables 
used in the study. Research partners taking participation 
in collaborative projects are taken with value as 1 
(otherwise 0). So, if university is available as research 
partners in collaborative research then its value as 1, and 
if not then its value taken as 0. Similarly, partners like 
research institutes, industry and others partners are used 
as dummy variable.

Table 1: Operational Definition of Variables

Category Variables Description 

Dependent 
Variables

KNOWL_
INNOV

Total number of SCI papers taken as publication in SCI journals (indicative of 
knowledge innovation)

TECH_INNOV Total number of patent applied taken as source of technology innovation
COMMER Total number of Commercialization contributed as commercial output

Independent 
Variables 

Input Factors:

Research 
Partners:

INV

INV2

Amount of Government Investment in collaborative research projects (In 100 
Million KRW)
Square Value of Government Investment

PARTIC
PARTIC2

Total Number of Participants in collaborative research 
Square Value of Participants

TERM Total Research Period (Term in Months)
COLAB_TYPE

dummy
-Domestic: Collaboration with domestic partners 
-International: Collaboration with overseas partners

UNIV:
REI:
IND:

OTHERS:

-University : Participation of university as partners
-Research Institutes: Participation of public research institutes 
 and government funded research institutes
-Industry : Participation of small, medium, or large enterprises
-Others: Participation of partnerss not grouped into any of the abovecategory

STATISTICAL METHOD

In order to analyze the effect of collaboration on 
the development of innovation system, we evaluate our 
model for each dependent variable. Since our dependent 
variables are integer count data with non-negative 
value, linear model is not suitable for analysis as it 
could cause variation in estimation due to presence of 
heteroscedasticity or abnormal error distribution and 
could lead to inconsistent and biased results26,27. To 
analyze the integer count data, non-linear models like 
Poisson model is suitable for the analysis.28,29

Poisson model has assumption of Poisson distribution 
of dependent variable, which means that conditional mean 
and variance of distribution are equal. As per Poisson 
model assumption of equal dispersion,conditional mean 
E(yi | xi) is equal to Var (yi | xi)

E(yi | xi) = Var (yi | xi) = li …(1)

However, comparison of sample mean to variance 
showed over dispersion in data. Table5 shows variance 
to mean ratio of dependent variables in this research 
have an over-dispersion. Poisson is not efficient to deal 
with the over dispersion problem

Var(yi | xi) > E(yi | xi) …(2)

In case of over dispersion of y, introduction of hi as 
heterogeneous parameters is required for estimation which 
replaces the mean. , as random error term as in equation 3

E(yi | xi, ei) = exp(a + xib + ei) = hiili …(3)

Therefore, to deal with over-dispersion problem, we 
use negative binomial regression model for our analysis.

RESULTS AND DISCUSSION

Table2 summarizes the descriptive statistics 
for the variables. Out of total 30,723 collaborative 
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projects, 29,396 projects are the projects with 
domestic collaboration and only 1327 projects are with 
international collaboration. The average collaboration 

period of research project was seen to be around 2.5 
years and government invested an average around 560 
million on the collaborative project.

Table 2: Descriptive statistic

Variable N Mean S.D Min Max

No. of Participants
PARTIC 30723 5.878 6.290 1 390
PARTIC2 30723 74.160 1104.080 1 152100

Total Number of SCI Paper SCI 30723 0.668 2.570 0 102
Number of Patents Applied PAT 30723 1.285 3.920 0 155
No. of Commercialization COMMER 30723 0.656 6.010 0 392

Total Research Period (Term in Months) TERM 30723 31.340 18.950 1 295

Government Investment (In 100 Million 
KRW)

INV 30723 5.664 8.871 0.07 301.29
INV2 30723 110.930 1151.290 0.004 90778.41

Collaboration Type
Domestic (0) 29396 - - - -

International (1) 1327 - - - -

Research Partners

UNIV (1/0) 14382 0.460 0.491 0 1
REI (1/0) 1798 0.051 0.232 0 1
IND (1/0) 19224 0.625 0.482 0 1

OTHERS (1/0) 7858 0.253 0.430 0 1

It also shows that collaborative projects produce more no. of patents in average (1.28) as compared to number of 
SCI publication but average number of commercialization is low (0.65) from the collaborative research projects. It 
shows patents, as a source of technology innovation, is main outcome of collaborative research projects.

Table 3: Correlation coefficient plot between variables*

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13
1) TERM 1

2) INV 0.37 1
3) INV2 0.10 0.73 1

4) PARTIC 0.28 0.31 0.11 1
5) PARTIC2 0.05 0.09 0.04 0.63 1

6) COLAB_TY 0.09 -0.05 -0.01 -0.03 0.01 1
7) UNIV 0.25 0.27 0.07 0.14 0.03 -0.06 1
8) IND -0.04 0.11 0.01 0.02 0.00 -0.23 0.05 1

9) OTHER 0.14 0.23 0.08 0.08 0.01 -0.04 0.37 0.04 1
10) REI 0.07 0.06 0.03 0.00 0.00 0.10 0.11 -0.01 0.04 1

11)KNOW_INV 0.30 0.18 0.07 0.16 0.04 0.12 0.13 -0.02 0.05 0.04 1
12)TECH_INV 0.25 0.33 0.12 0.15 0.03 -0.01 0.13 0.07 0.09 0.04 0.24 1

13) COMER 0.00 0.01 0.00 0.01 0.00 -0.02 0.01 0.02 0.01 0.00 -0.01 0.02 1

*Numbers in Italics indicate significant level on 0.05 p-value level 

Table 3 represent correlation matrix illuminates the correlation between the variables. Table 4 shows value of 
VIF for variables. All the variables values ranging fromV 1.1 to 3.5, which shows values are low (and lesser than 5). 
This means there is no multicollinearity seen between variables and model is fit for analysis.
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Table 4: Variance Inflation Factor

Variables VIF Values Variables VIF Values
TERM 1.417 IND 1.084

INV 3.469 OTHERS 1.189
PARTIC 2.039 REI 1.028

COLAB_TYPE 1.100 KNOW_INNOV 1.158
UNIV 1.278 TECH_INNOV 1.210

Our data shows problem of over-dispersion in dependent variables. Since Variance to mean ration of dependent 
variables are greater than one (V/M >1), it shows over-dispersion in variables. Coefficient of Variation is ration 
of standard deviation to mean as shown in Table 5shows index of dispersion and coefficient of variation which 
indicateshigh level of dispersion (over-dispersion) around the mean.

Table 5: Over-dispersion in Dependent Variables

Dependent 
Variables Mean Variance SD Index of Dispersion

VMR
Coefficient of 

Variation(CV)
KNOWL_INV 0.668 6.610 2.570 9.891 3.841

TECH_INV 1.285 15.421 3.930 12.000 3.060

COMMER 0.656 36.161 6.010 55.112 9.163

We established six models to check the influence 
of independent variables on innovation and commercial 
performance. We check our hypothesis by examining 
the model for each dependent variable based on negative 
binomial regression analysis method. Table 6 shows all 
tested models that analyze the effect of collaborative input 
and partners elements on the innovative performance. 
Each model examined the collaboration input items, 
government investment (INV), period of participation 
(TERM), number of collaborative participants (PARTIC), 
type of collaboration dummy and research partners 
dummy as our explanatory variables and check its effects 
on innovation and commercial outcome performance. 
First three models are reduced model without squared 
term of input variables. Last three models (model 4, 5 
and 6) are the full and comprehensive models, which 
includes squared term of government investment and 
squared number of participants to see the non-linear 
inverted U-shaped relationship between the variables. 
While AIC of comparable models (1/4, 2/5, 3/6) have 
little difference in values but last three full models shows 
smaller values in comparison, thus, we considered those 
three models for analysis.

Table 6 shows the result of analysis indicates that 
university as research partners has positive and significant 
relationship with knowledge and technology innovation 
in models, which is consistence with our hypothesis H1a. 

However, in case of commercial outcome, university 
shows negative and significant relationship. It indicates 
that universities are good source of new knowledge and 
technology creation17 but universities are lacking behind 
in commercialization process of innovative outcome. 
Thus, results partially satisfies hypothesis in terms of 
innovation outcome but not in commercial outcome 
(H1a partially satisfied) . In case of Industries, the result 
indicates positive significant relation with innovative 
and commercial outcome, which fully support our 
hypothesis H1b that industry has positive relation with 
knowledge, technoloigy as well as commercial outcome 
performance. Previous study shows that industry 
improves the likelihood of R&D success and enhances 
innovative performances7,18. Industries are capable to 
produce innovative as well as commercial outcome due 
to its capability to develop new technology and manage 
resources to convert its outcome into commercial 
value. However, In case of research institutes, relation 
is positive and significant with innovation but negative 
non-significant relation with commercial outcome value. 
It imply that research institutes are source of technical 
and knowledge innovation outcome but less role in 
producing commercial value. This could be due to lack 
of suitable resources, collaborative structure and poor 
management30. However, the result indicating impact 
of research institutes on knowledge and technology 
creation is consistence to our hypothesis H1c.
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Table 6: Results of Negative Binomial on various Models

Model 1
KNOWL_

INV

Model 2
TECH_INV

Model 
3COMMER

Model 4 
KNOWL_INV

Model 5
TECH_INV

Model 6
COMMER

Constant -1.6934***
(0.0182)

-0.9122***
(0.0144)

-0.6658*** 
(0.0289)

-1.9280***
(0.0185)

-1.1170***
(0.0146)

-0.6943***
(0.0294)

INV 0.0165 ***
(0.0001)

0.0162***
(0.0001)

-0.0101***
(0.0003)

0.0399***
(0.0004)

0.0446***
(0.0004)

- 0.0017*
(0.0009)

INV2 N/A N/A N/A -0.0001***
(0.000)

-0.0002***
(0.000) 

-0.00007***
(0.000)

PARTIC 0.0022***
(0.0004)

0.0082 ***
(0.0003)

-0.0006
(0.0008)

0.0037***
(0.0009)

0.0185***
(0.0008)

0.0011
(0.0014)

PARTIC2 N/A N/A N/A -0.0001***
(0.0000)

-0.0002***
(0.0000)

-0.00002**
(0.0000)

TERM 0.0196***
(0.0002)

0.0170***
(0.0002) 

-0.0069*** 
(0.0005)

0.0203***
(0.0003)

0.1143***
(0.0002)

-0.0080***
(0.0005)

COLAB_
TYPE

0.9906***
(0.0469)

0.1059 **
(0.0388)

-0.4692***
(0.0853)

0.6393***
(0.0455)

0.1177**
(0.0381)

-0.4776***
(0.0860) 

UNIV 
dummy=1

0.7514***
(0.0124)

0.4863 ***
(0.0097)

-0.0312*
(0.0196)

0.7177***
(0.0123)

0.4196***
(0.0095)

-0.0446*
(0.0196)

IND dummy=1 0.2101***
(0.0131)

0.5961***
(0.0105)

0.5957***
(0.0211)

0.1520***
(0.0130)

0.4986***
(0.0102)

0.5691***
(0.0212)

REI dummy=1 0.4809 ***
 (0.0334)

0.5270 ***
(0.0271)

-0.0767
 (0.0581)

0.7667***
(0.0321)

0.0347***
(0.0263)

-0.0996 
(0.0586)

Others
dummy=1

-0.2986***
(0.0122)

-0.0880 ***
(0.0096)

0.7512*** 
(0.0193)

-0.4507**
(0.0463)

-0.1129 ***
(0.0094)

0.7562***
(0.0194)

AIC: 2*
log-likelihood:

449630
-449609.99

680245
-680224.82

261362
-261342.44

445018
-447993.72

671014
-670990.25

261222
-261198.21

Significance level: * p < 0.05** p < 0.01, *** p < 0.001; Standard Error terms are in lower rows in brackets.

In case of relation between input factors and 
innovative performance, government investments exhibit 
significant relationship in model. With knowledge and 
technology innovation, investment exhibit inverted 
U-shaped relationship but fails to exhibit same relation 
with commercial outcome. This partially support 
hypothesis H2.The evidence could be supported by fact 
that with increase of government subsidy, innovative 
outcome start decreasing could be due to inefficiency 
in utilization of large funding in proper manner to 
produce innovation21. In case of effects of number of 
participants on innovative performance, it also exhibits 
statistically significant relation in model 4 and 5, which 
demonstrates that participants has inverted U-shaped 
relation with innovative outcome performance which 
is partially consistence to hypothesis H3. Increase of 
participants has diminishing return on innovation after a 
point could be due to problem of coordination between 

large number of participants23. Period of collaboration 
(TERM) exhibit positive and statistically significance 
relation with knowledge and technical innovation but 
with respect to commercial outcome, it shows significant 
negative relation. Collaboration provides efficient 
solution to technology issue and and effective in saving 
time and cost12.This result partially supports to our 
hypothesis H4.

This study developed six hypotheses to analyze 
input factor elements and research partners elements to 
deduce their impact on innovative and commercialization 
performance. The results showed that collaborative 
input factors like number of participants in projects, 
government investments, collaboration type, period 
of collaboration and research partnerss has significant 
effect on knowledge (SCI papers), technology innovation 
(Patents).In case of role of research partners, industries 
emerged as best partners in production of innovation 
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as well as commercial outcome. Universities are good 
source of knowledge and technical innovation but still 
lagging far behind in commercialization process. Korean 
government needs to focus more on improving the role of 
universities as entrepreneurship. Improving coordination 
and encouraging interaction between university-industry 
could be the way to improve commercial outcome of 
university. Similar to university, research institutes has its 
role in production of innovative and technical output like 
patenting but has limited impact on commercialization.

Input factors like funding and participants has its 
impact on creation of new innovative outcome. Since 
the government, funding shows inverted U-shaped 
relation with innovation. It is important to consider 
and analyze associated factors before increasing the 
funding amount .The success of collaborative research 
impact on innovative performance depends on the 
effectiveness of collaboration. Effective utilization of 
government investment and relation between partners 
in collaboration could be critical factor that affects 
innovative outcome. Results also imply that government 
should decide threshold value of funding based on the 
aim of the collaborative research and outcome it produces 
in order to support development of national innovation 
system. Similarly, improvement of coordination and 
communication between participants is important to 
consider in case of increasing their numbers. In case of 
period of collaboration, it could be significant factor in 
building the relationship between actors but extended 
period of projects can make technology outdated for 
commercialization. So, it is important to consider 
deadline of projects and consider result impact before 
extension.

CONCLUSION

We analyzed the data of national collaborative 
research projects by using negative binomial regression 
study. The results proposed that collaborative 
research can be important determinants of innovative 
performance in the development of NIS. The study 
provides useful understanding of collaborative research 
and its impact in improving innovation and commercial 
outcome performance. The role of research partners 
and collaborative input came as important determinants 
in development of innovation. The study provides 
evidence that collaborative research input - like 
government investment, number of participants and 

period of collaboration is seen as influencing factors in 
determining the innovative capabilities of the nation. In 
addition, role of different research partners, university, 
industry and research institutes are also analyzed 
in producing innovation and commercial outcome 
performance. Since national innovation system depends 
on interaction of collaborative actors, role of these 
factorsin improving innovative outcome is significant. 
The result findings suggests that better management of 
input and effective orchestration of partners can improve 
innovative outcome performance.

The study has limitation that the paper focusses only 
on role collaboration in terms of public funded R&D 
projects in Korea national innovation system. Further 
study on analyzing the other forms of collaboration on 
innovation system would give more insight. Moreover, 
more study is required in terms of analyzing the 
interaction among the actors of collaborative research to 
strengthen the national innovation system. As the role 
of collaboration is significant in national innovation 
system, the comparative study withother country 
collaborative structure could be useful to generalize the 
idea and impact on NIS.
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ABSTRACT
Background: The demand for orthodontic treatment has been increasing with the increase in esthetic concern 
among people. Quality of life significantly affects various aspects of life including function, appearance, and 
interpersonal relationship. The concept of oral health related quality of life (OHRQOL) relates the impact 
of oral health to the individual’s life quality thereby shifting the focus of the clinician from the oral cavity 
alone to a patient as a whole.

Aims: The purpose of this study was to assess to assess whether orthodontic treatment would affect the 
OHRQOL of general population.

Method and Material: This cross-sectional study was conducted in Department of Orthodontics and 
Dentofacial Orthopaedics. The sample consisted of 247 individuals aged between 15-30 years who were 
candidates for orthodontic treatment. Participants were divided into 3 groups as follows: patients with 
malocclusion, patients undergoing orthodontic treatment and patients after completion of orthodontic 
treatment. OHRQOL was assessed with the short form of the Oral Health Impact Profile (OHIP-14).Multiple 
logistic regression was used in the data analysis.

Results: A response rate of 100% was obtained. Patients who had completed orthodontic treatment had 
fewer oral health-related impacts compared to the other two groups.

Conclusions: Adolescents who had completed orthodontic treatment had a better oral health-related quality 
of life than those currently under treatment or those who never had treatment.
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systems in which they live and in relation to their goals, 
expectations, standards and concerns”. Quality of life is a 
multidimensional concept -- physical, psychological and 
social function, as well as subjective well being. Majority 
of dental treatments are seldom life threatening, there is 
a need to evaluate the impact of dental care on quality 
of life.1 According to United States Surgeon General’s 
report on oral health, Oral Heath related Quality of Life 
(OHRQOL) is defined as “a multidimensional construct 
that reflects (among other things) people’s comfort when 
eating, sleeping, and engaging in social interaction; their 
self-esteem; and their satisfaction with respect to their oral 
health.2” The concept of OHRQOL is significant to 3 areas 
of dental health in particular; these are the clinical practice 
of dentistry, dental research and dental education.3 

INTRODUCTION

The term Quality of life is used to evaluate the 
general well-being of individuals and societies. WHO 
defines Quality of Life as “individuals’ perception of their 
position in life in the context of the culture and value 

DOI Number: 10.5958/0976-5506.2018.01600.5 
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At the community research level, the concept of 
OHRQOL is especially vital to promote oral health care 
and access to care. Dentists can better appreciate the impact 
of the disease and its effect on the quality of life. people 
of other profession may only quantify the magnitude of 
the disease but not the impact of that magnitude on an 
individual’s daily life and general health.3

OHRQOL is a better tool to educate individuals 
about their oral health. People are more likely to behave 
positively when they understand how oral diseases affect 
their general health and quality of life rather than simply 
the affect of such disease on their teeth or gums.4

It is important to establish what the patients’ 
perceptions are towards Dental treatment, since the 
subject’s perception is central to the assessment of 
treatment. To capture that perception, a number of oral 
health-related quality of life questionnaires have been 
developed to assess the impact of treatment on daily 
living and the quality of life.

However, no studies have ever used OHRQOL 
criteria in patients undergoing orthodontic treatment 
in eastern India population. Therefore, the quality 
of life as related to oral health in patients undergoing 
fixed orthodontic treatment was evaluated in order to 
shed more light on the effect of orthodontic treatment 
on OHRQOL in orthodontic patients in eastern India 
population.

The objective of this research is to assess whether 
orthodontic treatment would affect the oral health related 
quality of life.

MATERIAL AND METHOD

In the present cross-sectional study, the quality of 
life as related to oral health was evaluated in patients 
undergoing orthodontic treatment and after the 
completion of the treatment and was compared with 
the subjects with malocclusion. The subjects were 
selected from the patients who reported to the dept. of 
orthodontics and were diagnosed with a malocclusion by 
an orthodontist. Total of 247 individuals aged between 
15-30 years were included in the study. Subjects were 
divided into three groups.

Group A : 84 individuals - who were  undergoing 
orthodontic treatment since six months.

GROUP B : 83 individuals - who were  not undergoing  
orthodontic treatment but had orthodontic problem. 

GROUP C: 80 individuals –who had completed their 
orthodontic treatment

The control group subjects were selected from 
patients who had reported to the dept. of orthodontics 
with a malocclusion and were candidates for orthodontic 
treatment. These subjects were included in the study to 
evaluate the OHRQOL in subjects with malocclusion. 
Sampling was carried out for all groups consecutively. 

A questionnaire was prepared for assessing the 
impact of orthodontic treatment on Quality of Life. The 
shortened version of the “Oral Health Impacts Profile 
(OHIP)” was used to assess oral health-related impacts. 
Questionnaires were filled out during one of the follow-
up sessions after treatment. 

The questionnaire consisted of fourteen questions, 
which measures the quality of life in seven fields of 
functional limitations, physical problems, mental and 
emotional problems, physical handicaps, mental and 
emotional handicaps, social handicaps and complete 
handicap.

In this questionnaire, question one of each two 
questions evaluates one of those fields. The interviewee 
answers each of these questions in relation to experiencing 
a problem arising from the teeth and the oral condition 
during the past twelve months. The subject’s answers are 
scored in the Lickert’s scale as “zero” for “never”, “1” 
for “seldom”, “2” for “sometimes”, “3” for “mostly” and 
“4” for “almost always”. On the whole, a score ranging 
between “0” and “56” is calculated for each subject. 
Higher scores indicate a lower quality of life for the 
subjects. In the present study, in the final evaluation of 
answers, the “zero” response was considered a lack of 
effect and answers 1 to 4 were considered an effect so 
that the comparisons would be more comprehensible1. 
The original questionnaire is in English, which has been 
translated into Odia and the validity and reliability of the 
translated version has been confirmed5.

Data was entered and analyzed by SPSS 17 
for Windows (SPSS Inc., Chicago, Illinois, USA). 
Demographic characteristics of case and control groups 
were compared using Chi-square and independent T test 
for categorical and numerical variables, respectively. We 
fitted a linear regression model to predict the mean of 
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OHIP score considering potential confounding variables. 
The association between oral health-related quality of life 
and orthodontic treatment were measured by Chi-squared 
test and the effect sizes were reported by odds ratio.

RESULTS

A total of 247 subjects were evaluated in the 
present study, of which 84 individuals were undergoing 
orthodontic treatment since six months and 80 
individuals had completed their orthodontic treatment. 
In the control group 83 individuals were selected who 

were not undergoing orthodontic treatment but had 
orthodontic problem. All the subjects answered the 
questionnaire questions (response rate=100%).

Study revealed that few patients who were 
undergoing orthodontic treatment were not able to eat 
some foods because of the way their teeth meet and 
they feel hesitated to eat in public places. Few patients 
cover their teeth when they meet others for the first time 
and they hesitate to smile when they were socially out 
and some patients felt difficulty in pronouncing words. 
(Table 1).

Table 1: Comprehensive Questionaire

Sl. 
No. Daily Activities Undergoing 

n(%)
Untreated 

n(%)
Treated 

n(%)

Chi-
square 
value

P- value

i. Have an idea about the 
teeth.

Impact 77(33.5) 76(33.0) 77(33.5)
1.812 0.404

NO impact 7(41.2) 7(41.2) 3(17.6)

ii. Problem in chewing.
Impact 29(40.3) 25(34.7) 18(25.0)

2.925 0.232
NO impact 55(31.4) 58(33.1) 62(35.4)

iii. Don’t eat some foods due to 
the way the teeth meet.

Impact 51(60.0) 22(25.9) 12(14.1)
41.402 <0.001

NO impact 33(20.4) 61(37.7) 68(42.0)

iv. Don’t like eating in public 
places.

Impact 50(48.1) 36(34.6) 18(17.3)
23.124 <0.001

NO impact 34(23.8) 47(32.9) 62(43.4)

v. Don’t like seeing face from 
side view.

Impact 36(49.3) 24(32.9) 13(17.8)
13.957 0.001

NO impact 48(27.6) 59(33.9) 67(38.5)

vi. Spend a lot of time seeing 
teeth in the mirror.

Impact 27(32.1) 30(35.7) 27(32.1)
0.301 0.86

NO impact 57(35.0) 53(32.5) 53(32.5)

vii. Spend a lot of time seeing 
face in the mirror.

Impact 25(36.8) 24(35.3) 19(27.9)
0.756 0.685

NO impact 79(39.7) 59(29.6) 61(30.7)

viii. What do you observe in 
others face?

eyes 28(40.6) 26(37.7) 15(21.7)

8.515 0.203
teeth 46(31.3) 51(34.7) 50(34.0)
nose 5(33.3) 3(20.0) 7(46.7)
lips. 5(31.3) 3(18.8) 8(50.0)

ix. Try to cover teeth when 
meet others for the first time

Impact 49(55.7) 24(27.3) 15(17.0)
30.449 <0.001

NO impact 35(22.0) 59(37.1) 65(40.9)

x. Not confident when socially 
out.

Impact 30(45.5) 24(36.4) 12(18.2)
9.287 0.010

NO impact 54(29.8) 59(32.6) 68(37.6)

xi. Don’t like smiling when 
socially out.

Impact 35(50.0) 21(30.0) 14(20.0)
12.352 0.002

NO impact 49(27.7) 62(35.0) 66(37.3)

xii. Get depressed when people 
joke about me.

Impact 28(36.8) 30(39.5) 18(23.7)
3.953 0.139

NO impact 56(32.7) 53(31.0) 62(36.3)

xiii. Find difficulty in 
pronouncing words.

Impact 23(51.1) 14(31.1) 8(17.8)
8.461 0.015

NO impact 61(30.2) 69(34.2) 72(35.6)
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Conted…

xiv. Have pain in face and teeth 
often.

Impact 17(39.5) 14(32.6) 12(27.9)
0.807 0.668

NO impact 67(32.8) 69(33.8) 68(33.3)

xv. Feel others are watching.
Impact 20(32.8) 27(44.3) 14(23.0)

5.002 0.082
NO impact 64(34.4) 56(30.1) 66(35.5)

n: sample size %: percentage of response.
Statistically significant differences are in bold at 5% level of significance.
Table.1 indicates statistical significance with respect to following parameters: (iii), (iv), (v), (viii), (ix), (x), (xi) 

(xiii).

undergoing orthodontic treatment were not able to eat 
some foods because of the way their teeth meet and they 
feel hesitated to eat in public places. Few patients cover 
their teeth when they meet others for the first time and they 
hesitate to smile when they were socially out. Orthodontic 
treatment may have negative impacts on quality of life 
for few patients during the treatment time. Orthodontists 
should be aware of this impact caused by treatment and 
regularly remind patients of the positive outcomes.
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ABSTRACT

Objectives: Antibiogram and evaluation of the saliva-check mutans (SCM) kit was done to ascertain 
the presence of Streptococcus mutans in saliva samples as a rapid method. It was further compared with 
conventional methods of microbial diagnosis followed with confirmation with agglutination latex kit.

Methodology: Saliva was collected from all patients under all precautionary aseptic was cultured on Sheep 
blood agar plates were subjected to incubation for the growth of S. mutans.  The colony estimation was 
followed by estimation with agglutination latex kit-D. SCM kit (rapid method) was used chair side to 
quantify S. mutans. The cultures were subjected antibiotic sensitivity test based on Kirby-Bauer’s method

Result: Rapid method yielded positive (p<0.001) results for individuals having 3 or more carious teeth and 
poor oral hygiene. Significant correlation was seen between latex agglutination kit examination and rapid 
kit experiment. The S. mutans strains were highly resistant to gentamicin whereas they were susceptible to 
vancomycin.

Conclusion: The SCM kit was found to be more accurate than conventional methods. The conventional 
method was more time consuming and required more proficient observations in comparison to the rapid 
method; however, it was economical than the rapid method. More clinical trials are required to establish the 
social benefits of rapid method.

Keywords: Streptococcus mutans; Dental caries; Antibiotic sensitivity test; Agglutination latex kit-D; 
Saliva-Check Mutans kit
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INTRODUCTION

Dental caries is an irreparable microbial infection 
of the calcified tissues of the teeth, characterised 
by demineralization of the inorganic portion and 
deterioration of the organic substance of the tooth leading 
to cavitations1. The World Health Organisation (WHO) 
reports corroborates with the worldwide prevalence of 
dental caries1. In oral flora, Streptococcus mutans (S. 
mutans) is one of the major etiological bacteria causing 
for dental caries. S. mutans primarily gets transmitted 
from the parents to their child oral flora, where it 
colonizes for the rest of their life1.
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The detection of S. mutans strains by using 
conventional culture-based assays and chair side culture-
based test kits are reported regularly. But in recent past, 
Saliva-Check Mutans (SCM) kit, an immunoassay-based 
detection system, has been introduced as rapid detection 
for S. mutans strains, in saliva of patients with more 
than 105 colony forming units (CFU)/ml of saliva2. The 
SCM IgA kit detects secretory anti-mutans Streptococci 
IgA in saliva. As reported, the kit was designed based on 
the hypothesis that, the colonization of S. mutans can be 
prevented by high levels of salivary IgA by inhibiting its 
adherence to the tooth surface, whereas, a low titter of 
anti-mutans Streptococci IgA may result in the adherence 
of S. mutans to teeth leading to their subsequent 
proliferation in the teeth and thereby increasing the risk 
for the development of dental caries 3, 4.

The current study evaluates the efficacy and 
effectiveness of SCM kit (GC America, USA) for 
quantitative estimation of S. mutans as rapid method was 
analysed and the results were compared to the findings 
of the conventional method followed with agglutination 
assay with latex kit.

MATERIAL AND METHOD

Selection and categorization of patients: A total of 
100 patients (male 66, female 34) were carefully chosen 
from patients seeking treatment for their chief complain 
as dental caries reported at our Institute of Dental 
Sciences, Bhubaneswar, during last 6-months period 
(July 2017 –December 2017). They were divided into 
3 age groups, where Group 1: patients below 14 years 
age, Group 2: patients between 14 to 40 years of age 
and Group 3, where the patients were above 40 years 
of age. All patients were having mixed diet, excluding 
7 patients, who were having exclusively vegetarian 
diet. Mean caries prevalence calculated was 15.7±8.5 
(DMFT). Oral hygiene was found poor in 30 patients, 
average in 52 patients and good in 18 patients. Good 
health conditions with no history of antibiotics therapy 
in past 3 months were taken as inclusion criteria. Prior 
consent and permission were taken from the patients 
before the study.

Saliva collection: The saliva sample was collected by 
making the patient chew a piece of paraffin wax for 3 to 
5 minutes. Nearly 5 -6 ml of saliva was collected from 
each patient. In a sterile container 1 ml of saliva was 
diluted with 0.05% phosphate buffer (pH 7).

Isolation and identification of S. mutans from 
collected saliva samples: Diluted saliva of 0.1 ml was 
plated onto Sheep Blood Agar (SBA) for the growth of 
S. mutans 4. The inoculated SBA plates were incubated 
aerobically at 37 for 24 hours. Post incubation period, 
the plates were examined under stereomicroscope where 
the number of non-haemolytic β streptococci colonies 
were counted (Figure 1). The CFU per ml of saliva was 
determined using a colony counter5. S mutans, strain 
number 890 from Microbial type culture collection 
(MTCC) and Genebank, Imtech, Chandigarh was used 
as reference control for experiments.

Figure 1: Non-haemolytic β Streptococci on Blood agar

Antibiotic sensitivity of the isolated S. mutans strains: 
All the isolated strains of S. mutans were subjected for 
antibiotic sensitivity by Kirby-Bauer’s method6. 12 
antibiotics discs of 5 different groups were used for the 
test, as prescribed CLSI, 20187

Latex Agglutination Test: In a sterile test tube, 4 to 5 
average sized bacterial colonies were mixed with 0.4 
ml of extraction enzyme and it was allowed emulsify 
thoroughly by 15 minutes incubation at 37. On a reaction 
card 20 µl of latex reagent-D was mixed with 20 µl of 
well mixed extract for one minute and was observed for 
agglutination reaction 8,9 (Figure 2).

Figure 2: Confirmation of S. mutans strains by latex 
agglutination assay
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Saliva-Check Mutans Kit Test: In a mixing container 
250 µl of the collected saliva sample was mixed with 
50µl of Tris-NaOH (reagent #1) thoroughly for 10 
seconds. Further, to neutralize the pH of the mixture, 
100 µl of Tris-citrate of (reagent #2) was added. After 
proper mixing, the colour of the solution was allowed 
to change to green. From the above solution, 0.3 ml 
of the sample was dispensed to the sample window of 
the test device with the help of a micropipette. A red 
line appeared on the control (C) window. Formation of 
thin line appeared on the test (t) window indicated the 
presence of S. mutans with a count of >5x105 CFU/ml 
and the result was recorded as positive. The salivary S. 
mutans count was inferred low in the absence of red line 
(Figure 3).

Figure 3: Confirmation of S. mutans by saliva-check 
mutans kit

STATISTICAL ANALYSIS

The statistical analysis of the data was done using 
SPSS 18.0 software. The difference between groups 
were analysed using ANOVA. The significant level was 
set at 0.05.

RESULTS

An overall prevalence of 83% S. mutans was recorded 
after examining 100 patients. The prevalence of S. mutans 
is significantly associated (P<0.01) with oral hygiene of 
the patients, but no association was found between age, 
gender and diet habit (Table 1). By conventional method, 
out of 100 samples 73 samples were tested positive cases, 
while 27 were negative. Using SCM kit 83 positive 
cases and 17 negative results were reported. Here, 10 
patients were having clinically less caries incidence and 
were negative to latex Kit-D, but showing positive result 
for SCM kit, suggesting the accuracy of SCM kit. The 
count of S. mutans is more than 105 CFU/ml, which was 
confirmed by the latex agglutination kit test for anti-D 
and it had significant association with SCM kit results 
(Table 2). It was also observed that, the prevalence of 
S. mutans significantly increased with the increase in 
number of carious teeth. Evaluation of caries risk among 
patients was done by comparing both latex agglutination 
test results and SCM test results. Those patients who had 
both the tests negative were slightly low S. mutans count 
in their saliva and were free from caries risk. Accordingly, 
those patients who had both the test results positive were 
high on S. mutans count in their saliva and had high caries 
risk. By taking precautionary measures for high caries risk 
patients further carious lesions incidences can be avoided.

Antibiotic sensitivity test revealed that the strains 
were highly resistant to gentamicin (61%), followed 
by amikacin (59%) and were most susceptible to 
Vancomycin (18%). The detailed antibiotic sensitivity 
results are presented in Table 3

Table 1: Evaluation of Latex Agglutination Kit results and Saliva-Check Mutans Kit results with all clinical 
parameters

Parameters Counts (%)
Latex Kit-D (%) Saliva-Check Mutans Kit 

(%)
Positive Negative Positive Negative

Age
<14ys 7 4 3 6 1

>14yrs -<40yrs 74 54 20 60 14
>40yrs 19 15 4 17 2

Gender
Male 66 53 13 56 10

Female 34 20 14 27 7

Diet
Vegetarian 07 06 1 06 1

Mixed 93 66 27 76 17

Oral 
hygiene

Poor 30 29 1 29 1
Average 52 42 10 51 1

Good 18 2 16 15 3
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Table 2: Correlation between Latex Agglutination 
Kit-D and Saliva-Check Mutans Kit

Latex 
Kit D

Saliva-Check 
Mutans Kit Total

Significance 
Pearson 

(Chi-square 
test)Positive Negative

Positive 72 1 73
0.001Negative 11 16 27

Total 83 17 100

Table 3: Antibiotic sensitivity of isolated S. mutans strains

Antibiotic group Antibiotics (µg/
disc)

Resistance 
(%)

Aminoglycosides
Amikacin 30 59

Gentamicin 10 61

β-lactams
Amoxyclav 30 45
Ampicillin 10 49
Penicillin 10 56

Fluoroquinolone Gatifloxacin 05 58

Glycopeptides
Teicoplanin 10 30
Vancomycin 30 18

Lincosamide Clindamycin 02 32

Macrolides
Azithromycin 15 52
Erythromycin 15 50

Others
Chloramphenicol 30 52

Linezolid 30 27
Tetracycline 30 45

DISCUSSIONS

Dental caries is infectious disease that leads to 
decalcification of the hard tissues of the teeth. Association 
between S. mutans and dental caries in humans is clearly 
established in medical literratue1. Present study evaluates 
the use of a rapid kit test for detection of dental caries 
and compares it with conventional methods. The use and 
efficacy SCM kit has been established in many other studies 
where it was used as a reference method for dental caries 
diagnosis 10-12. Patients showing positive test result for both 
the test kit have high S. mutans count in saliva and should 
be treated properly to avoid the chance of new carious 
lesion. Since, a clinic is always necessary the risk factor 
of future occurrences of dental caries; the test combination 
predicted that, when compared with the clinical findings, 
83 out of 100 patients had a true caries risk (83%). This 
figure was in cohort with a previous report13.

In the present study, it was established that, SCM 
kit can be effectively used as rapid diagnostic tool for 
S. mutans as compared to the laboratory gold standard. 
There was a significant correlation between these two 
(r=0.684). Findings in this study were in accordance 
with results obtained in another study done in Japan14. 
As compared to various researchers, in this study also, 
correlation was not observed with respect to age (0.67), 
gender (0.49) or diet (0.59) of the patients with their 
caries incidence9,10,15. However, a positive correlation 
was found between oral hygiene and S. mutans count 
(0.01) in the patients.

Latex particles were sensitized with antibodies 
against whole cells of S. mutans. These sensitized 
particles were agglutinated within a few minutes after 
addition of 1.0–10ng serotype-specific antigen from the 
homologous organisms or the nitrous acid extract of 
whole cells at 105–106 cfu/ml. In a clinical trial carried 
out by Takei et al9, found highly significant correlation 
between latex kit and S. mutans count. In our study we 
considered Latex kit and found similar correlation. Alike 
another study, in the present study it was found that, the 
accuracy of SCM kit was more in comparison to the 
latex kit-D; suggesting that SCM kit is more sensitive 
for S. mutans then the conventional method

CONCLUSIONS

This study highlights the fact that if S. mutans 
count can be detected as earlier as by rapid method in a 
clinic, it is likely to get better treatment plane to reduce 
the incidence rate. The SCM Kit is highly effective in 
detection S. mutans in saliva and can help in providing 
the best oral care for the patients. It can be used a regular 
diagnostic test for detection of salivary S. mutans, 
however it can be slightly costlier than the conventional 
methods. Moreover the drug resistance in these strains 
makes the rapid diagnosis even more important.
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ABSTRACT

Introduction: Achieving absolute anchorage demanding orthodontic treatment is always a challenge for the 
orthodontics. This lead to search for an ideal anchorage which results in bone borne or skeletal anchorage 
devices that do not require and is independent of soft tissue on dentition. OMI is one of which can offer 
great anatomic and biomechanical flexibility in providing anchorage to the effective tooth movement. The 
objective of this present study was to evaluate and compare post-operative soft tissue discomfort experienced 
by the patients after insertion of orthodontic mini-implants during different loading size and to formulate a 
definite clinical protocol for loading of orthodontic mini implants.

Material: 16 subjects between the age group of 18 to 25 years who reported to the department of orthodontics, 
Institute of Dental Sciences, SUM hospital, for the correction of malocclusion were selected for the study.

Result: The results based on demographic data of the patient and the visual analogue scale score of the 
questionnaires filled by the patients gave us an idea about success rate and post operative discomfort after 
the mini-screw placement. The variability between the immediate & delayed loading of the implant was also 
concluded from the study.

Conclusion: The delayed loading of the OMIs create less pain and discomfort to the patient. The swelling, 
discomfort and bleeding were reported more with the immediate loading group. Also the patients experienced 
difficulty during the speech and brushing in the immediate loading group. Mini-screws had a high success 
rate of approximately 100%, and they provided sufficient anchorage immediately after placement surgery 
for any orthodontic tooth movement.

Keywords: Orthodontic Mini-Implants, Immediate Loading, Delayed Loading, Visual Anlogue Scale, 
Swelling, Ulceration.
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INTRODUCTION

Proclination of anterior teeth is one of the most 
commonly reported malocclusion in an orthodontist’s 
clinic around the globe. It is characterized by dento-
alveolar flaring of either maxillary or mandibular teeth, 
resulting in protrusion of lips & convexity of face. One 
of the best methods to treat such cases is by extraction of 
first premolars, followed by retraction of anterior teeth 
to obtain desired dental & soft-tissue profile changes1. 
In such cases preservation of anchorage during space 
closure is very critical.

DOI Number: 10.5958/0976-5506.2018.01602.9 



     1104      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Anchorage control throughout the treatment is 
essential for an uncompromised result. It can b achieved 
either extra-oralsupport or tooth-borne. Nance holding 
arch, Trans-palatal arch, multiple teeth as the anchorage 
segment nd differential moments are soe commonly used 
techniques as tooth-borne anchorage. However these 
mechanics do not provide absolute anchorage. Extra-
oral anchorage can be used to supplement tooth-borne 
anchorage, delivering excellent results, but it requires 
maximum patient co-operation. Skeletal anchorage , 
however, offers tooth movement in any direction by 
providing an absolute anchorage& so, does ot require 
any patient compliance.

Mini-implants used for orthodontic anchorage , is 
a versatile option in treatment planning. Mini-implants 
are smaller in diameter & come in several lengths,can 
be inserted in any desired location including inter-
radicularspace. They can be loaded immediately and can 
withstand orthodontic forces during the entire treatment 
period. They can also be easily removed ,without any 
invasive procedure after completion of the treatment.

However there are some side-effects of insertion of 
mini-implants- swelling, and bleeding. The objective 
of this study is to evaluate & compare post-operative 
soft tissue discomfort experienced by the patients in 
immediate & delayed loading groups.

MATERIALS & METHODOLOGY

A total of 16 subjects between the age group of 18 to 
25 years who reported to the department of orthodontics, 
Institute of Dental Sciences, SUM hospital, for the 
correction of malocclusion were selected for the study.

Ethical committee clearance was obtained from the 
Ethical committee of Siksha ‘O’ Anusandhan University 
for using of mini implant for orthodontic retraction in 
the study. The treatment protocol was explained to every 
patient and written consent was obtained from them 
before including them in the study.

Inclusion criteria: In this present study the total no of 
32 mini implants were used in 16 orthodontically treated 
patients to evaluate the success rate of OMIs under 
various clinical variables. Under the age group  18 to 
25 years of age  with Angle’s Class I or Class II div 1 
malocclusion with average growth pattern (FMA = 25 – 
30 degree)  crowding less than 2mm requiring extraction 
of all 1st premolar and enmasse retraction and intrusion. 

Exclusion criteria: Un-cooperative patients with 
compromised periodontal health were excluded from 
the study. Malocclusion other than Angle’s Class I or 
Class II div 1 malocclusion and horizontal and vertical 
growth pattern (FMA less than 25 degree and  more than 
30 0 ) should be excluded from the study. Patients with 
any Systemic and bone diseases were excluded. Patients 
with any developmental anomalies including cleft ip & 
palate were excluded from the study.

Method of study: After the extraction of the first 
premolars all the patients selected for the study, were 
bonded with full fixed orthodontic appliances system 
(American orthodontics) of 0.022 MBT prescriptions. 
The patients had follow–up appointments at regular 
intervals. The initial leveling and alignment phase 
continued until 0.019x0.025inch stains-less steel arch-
wire passively placed. The inta-arch malocclusion and 
the deep bite was corrected during the initial phase and 
no active space closure was initiated.

In this study OMIs were selected as the source of 
absolute anchorage for obtaining maximum orthodontic 
retraction. All OMIs used in this study were of 1.5mm in 
diameter by 10 mm in length. Depending on the loading 
time the implants were divided into two groups. Each 
group consisted of 16 OMIs which was placed on one of 
the maxillary quadrant in each patient. The selection of 
quadrant for the placement of a particular group of OMI 
was selected by random sampling technique.

Before placement of mini-implants all patients were 
asked to rinse with 0.2% chlorhexidine mouth wash. The 
area for implant placement was anaesthetized by buccal 
infiltration with Lox 2% manufactured by NEON. 
The mini implants were placed on the buccal side of 
maxilla between 2nd premolar and 1st molar by a single 
operator to avoid any intra-operative error and the OMIs 
were placed directly through the attached gingiva and 
into bone under manual pressure with the OMI driver 
supplied by manufacture. The insertion angle ranged 
between 30 to 45 degree to obtain the maximum cortical 
bone contact. The vertical height was determined to 
be little below the mucco gingival junction to ensure 
the placement of the OMIs in the attached gingiva. 
Post operatively the patients were advised to use 0.2% 
chlorhexidine mouthwash (Clohex Plus, Dr.Reddy’s 
Lab) twice daily. All the cases were verified with intra 
oral peri-apical radiograph to  check the position of 
OMIs and any damage to the adjacent roots were over 
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ruled. The OMIs in the group I were loaded immediately 
after their placement. In the group II, the OMIs were 
loaded after one month of their placement. After the 
placement,  the orthodontic retraction was started by 
placing the E-chain (American Orthodontics , North 
America-3524 Washington Avenue) which was extended 
from the implant head to the crimpable hook that was 
placed in between lateral incisor and canine on both the 
site. The retraction force was 250 gm as measured by the 
Dontrix gauge (Dyanometer, Captain Ortho) per side. 
The subjects were reviewed on the first day, seventh day, 
first month, third month and  on the sixth month until 
adequate space closure was achieved. All the OMIs were 
evaluated every month for any mobility or lose of any 
implant and for the soft tissue and periodontal health. 
The mini implant that gets out of the insertion site while 
loading of the orthodontic force or any peri-implantitis 
or mobility were also considered as a case of failure.

After 1 month of evaluation of mini-impants to 
observe presence or absence of the bleeding on probing, 
presence or absence of any redness/erythema in the 
colour of the gingiva. The hygiene care around the 
implant was evaluated by the presence or absence of 
plaque.

STATISTICAL ANALYSIS

After the collection of the data the chi-square test 
and the paired ANOVA test was performed to compare 
the pain and discomfort of each OMIs in 16 subjects 
with 32 implants that were reported by the patients in the 
VAS. Any values of P < 0.05 was considered significant. 
These analysis were made with statistical analysis 
software (IBM SPSS 20 USA).

RESULTS

The results based on demographic data of the patient 
and the visual analogue scale score of the questionnaires 
filled by the patients gave us an idea about success rate and 
post operative discomfort after the mini-screw placement. 
The variability between the immediate & delayed loading 
of the implant was also concluded from the study.

 1. Swelling: ( Graph-I): In the group – I (immediate 
loading) the patient complained of mild swelling on 
the 1st day of insertion which gradually reduced by 
the 7th day. The group –II (delayed loading) patients 
did not complain of any swelling due to mini-

implant. The mean score of swelling on a visual 
analogue scale was 3.56 for immediate loading 
group & 1.75 for the delayed loading group. In 
both the groups the patients did not complain of any 
swelling on subsequent visits. The paired ANOVA 
test showed a statistically significant difference 
(p≤0.005) between both the groups.

Graph I: Comparison of the mean values of the 
swelling between different groups

 2. Food Lodgment: (Graph-II): The food lodgment 
experienced due mini implant showed a significant 
difference during immediate and delayed loading 
of the implant.

  In the group–A (immediate loading) patients the 
food lodgment experienced was maximum during 
insertion of the mini implant which gradually 
reduced. The group –B (delayed loading) 
patients also showed a minimum food lodgment 
experience due to mini-implant. The paired 
ANOVA test showed a statistically significant 
difference (p≤0.005) between both the groups.

Graph II: Comparison of the mean values of the 
food lodgment between different groups
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 3. Ulceration: (Graph-III): The mean score of 
ulceration on a visual analogue scale was 3.38 
for group-I & 1.56 for group-II. The immediate 
loading group complained of more ulceration 
than the delayed loading group. There was a 
significant difference in the ulceration between 
both the groups. The paired ANOVA test showed 
a statistically significant difference (p≤0.005) 
between both the groups.

Graph III: Comparison of the mean values of the 
ulceration between different group

 4. Interference During Brushing: (Graph-
IV): The interference during brushing reported 
due mini-implant was statistically significant 
difference between both the groups.

  The mean score of brush interference on a visual 
analogue scale was 2.81 for immediate loading 
group & 1.88 for the delayed loading group.

  The paired ANOVA test showed a statistically 
significant difference (p≤0.005) between both the 
groups.

Graph IV: Comparison of the mean values of the 
brushing interference between different groups

DISCUSSION

This study was conducted to evaluate post-operative 
soft-tissue discomfort due to immediate and delayed 
loading of OMIs using a Visual Analoge Scale (VAS).

The mini implants used in this study showed a success 
rate of 100% without any ulceration, peri-implantitis 
or the loss of implant was reported by the patients. In 
a similar study conducted by Madhur Upadhyay et al2 
success rate with mini-implants was about 93% where 
mini-implants were used as orthodontic anchorage 
unit. The total success rate in this study (100%) was 
higher than the 37.0% reported by Kim and Choi3 and 
78.6% by Moon4 and was similar to the 83.9%–85.0% 
by Miyawaki et al9 and the 81.1%–88.6% reported by 
Kuroda et al.5

In our study a significant differences in the 
discomfort (p≤0.005) , swelling (p≤0.005), speech 
difficulty(p≤0.005)  and chewing difficulty(p≤0.005)  
after placement of the OMIs was found between both 
the groups. The patients experienced more discomfort 
and swelling by the immediate loading of the implant. 
Delayed loading of the implant was more comfortable 
for the patients. Speech interference during brushing 
and chewing difficulties due to mini implant placement 
might be correlated with the intensity of swelling. 
The OMIs used in our study were of self drilling type 
therefore did not require any pilot drill or incision. 
They were also placed at the attached gingiva so were 
less likely to develop infection and inflammation. Very 
mild bleeding and ulceration was experienced by the 
patients with immediate loading group which was not 
statistically significant. These results coincided with the 
study done by Shingo Kuroda et al.5

CONCLUSION

A total number of 16 cases with Angle’s class I 
malocclusion with bimaxillary dento-alveolar protrusion 
and Angles class II division 1 malocclusion with average 
mandibular plane angle (FMA 25-300) were taken for the 
study. Analyzing the results obtained from this study, the 
following conclusions were made-

In cases where absolute anchorage was needed, the 
treatment of choice is the use of orthodontic mini-screw. 
This anchorage plan requires a little surgical procedure 
for the placement of OMIs which might cause pain and 
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discomfort to the patient. In this study where in patients 
mini-screw were  delayed loaded, there was significantly 
less pain and discomfort than immediately loaded 
patients. The swelling, discomfort and bleeding were 
reported more with the immediate loading group. Also 
the patients experienced difficulty during the speech and 
brushing in the immediate loading group.
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ABSTRACT

Aim: To evaluate the antimycobacterial efficacy of 10 ethnomedicinal plants against one clinical isolate of 
Mycobacterium tuberculosis and the standard TB strain, H37Rv. 

Method: A strain of M. tuberculosis was isolated from a patient’s sputum sample. It was identified by 
Ziehl–Neelsen (acid fast staining) method and was cultured on the Lowenstein–Jensen (LJ) medium. 
Aqueous, ethanol and methanol extracts of 10 plants, Acacia catechu, Acorus calamus, Adhatoda vasica, 
Aegle marmelos, Andrographis paniculata, Catharanthus roseus, Moringa oleifera, Ocimum basilicum, 
Vitex negundo and Withania somnifera were prepared. The antimycobacterial properties were evaluated by 
incorporating the extracts into the LJ medium at concentration of 2.5%, 5%, 10% and 20% volume/volume, 
prior to inspissation and counting the colony forming units (CFU) after incubation period.

Results: Methanol extracts of A. vasica, and M. oleifera had promising antimycobacterial properties. 
In general, the methanol extracts were more effective against H37Rv strain, as compared to the clinical 
isolate. Ethanol extracts of A. vasica, C. roseus, M. oleifera and were also effective in controlling the growth 
of M. tuberculosis colonies (both H37Rv and clinical isolate) on LJ medium. Particularly, at 20% level 
ethanol extract of C. roseus, the CFU count was 17 and 19 for the H37Rv strain and for the clinical isolate, 
respectively

Conclusions: Bacteria do not become resistant to phytochemicals, because of their complex structure. The 
aim of isolation of a pure phytochemical against MDR TB strains is rational and achievable. Particularly, 
plants, A. vasica, and M. oleifera, can be further be utilized as anti-tubercular drugs. 

Keywords: Tuberculosis, Multidrug resistance, Medicinal plants, Alternative drug, Antimycobacterial 
Property
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INTRODUCTION

Tuberculosis is one of the most uncontrollable 
health hazards. Currently, morbidity and mortality due 
to TB infection in most developing countries is a serious 
concern, for the emergence of drug-resistant strains, 
due to continual usage of tuberculosis-drugs since the 
last 5 decades1. In fact, two antibiotics (rifampicin 
and streptomycin) and two chemotherapeutic agents 
(ethambutol and isoniazid or INH) are used for the 
control of this fastidious pathogen in the present 
treatment regimen as the first line drugs. Most of these 
have mild to serious side effects. Furthermore, the 
second lines of TB drugs, capreomycin, cycloserine, 
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kanamycin, ethionamide have severe side effects2. 
Fluoroquinolones such as, ofloxacin and norfloxacin 
are also recommended that are too expensive and those 
are not used. Unfortunately, a TB patient must take the 
first line drugs for an extended period of 6-8 months 
to complete the course. Due to irregular intake of anti-
tuberculoid drugs MDR strains develop, which were 
recorded as responsible for the 58% morbidity from 
TB in India3. The situation is alarming realized, as 9.7 
million new TB cases worldwide have been recorded in 
the survey of 20173. The situation has become recently 
more complicated because of association of TB and 
human immune-virus (HIV) that each is endemic in the 
developing world including India. Eventually, stocks 
of MDR and at times extremely drug resistant (XDR) 
TB strains are maintained in the community 4. Neither 
HIV nor TB is curable/eradicable, as each is indolent 
and slow in manifestation. Thus, enough of HIV patients 
are present in community, who remain as stock for 
TB, confirming the popular adage in microbiology, 
“Microbial predators and pathogens do not eliminate 
their prey and host in environment”, said by Martin 
Alexander (soil microbiologist), as both diseases co-
exist. Unfortunately, no new suitable anti-tuberculoid 
drug has been introduced, nor phytochemicals are used 
yet for the treatment of TB4. In this perspective, it is 
never a choice, rather it is a matter of compulsion to 
search for alternative drug strategies for MDR/XDR TB 
strains, because ‘ill health begets poverty and poverty 
begets ill health’. When the infecting TB strain is MDR/
XDR the failure of TB chemotherapy with the first line 
drugs gets often ineffective5.

Plants have been regularly used in the contemporary 
medicinal system as alternative therapeutic agents/drugs 
against grievous infectious ailments. Very few plants have 
been specifically identified for the control of infamous/
dreadful MDR/XDR TB strains in vitro. Thus, practice 
of medicinal plants for the treatment of tuberculosis is 
suggested by many research organisations and research 
work are been carried out to find suitable phytodrugs. 
In this artice, 10 ethnomedicinal plants, namely Acacia 
catechu, Acorus calamus, Adhatoda vasica, Aegle 
marmelos, Andrographis paniculata, Catharanthus 
roseus, Moringa oleifera, Ocimum basilicum, Vitex 
negundo and Withania somnifera, were collected from 
Kalahandi district, Odisha were evaluated for their 
antimycobacterial potentiality using a clinical isolate of 
M. tuberculosis and the standard TB strain, H37Rv. 

Figure 1: Acid-Fast staining of a sputum sample showing 
presence of pink coloured M. tuberculosis bacilli

MATERIALS AND METHOD

Isolation of identification of Mycobacterium 
tuberculosis: Sputum sample was collected from a 
person suspected for pulmonary tuberculosis and was 
subjected for acid-fast bacilli (AFB)/smear test and 
culturing in the Lowenstein–Jensen (LJ) medium on 
the same day as mentioned elsewhere6.  Results was 
reported viewing under 100 fields as, (i) negative with 
no red/pink bacteria, or (ii) scanty for 1-9 bacilli, or (iii) 
+ for 10-99 bacilli, or (iv) ++ for more than 100 bacilli, 
or (v) +++ for bacilli more than 100 per field. Further, 
duplicate tubes of LJ medium were inoculated from the 
prepared suspension and were incubated at 37°C for the 
growth of colonies that were checked up, in 6-8 weeks 
with weekly intervals7.

Preparation of extracts: A lot of 20 g of powder from 
clean leaf-samples of the 20 medicinal plants were 
dissolved separately in aliquots of 200 ml sterile double-
distilled water for aqueous extract, 200 ml 80% ethanol 
for ethanol extract and 200 ml in methanol for methanol 
extract, in wide-mouth bottles and were incubated at 
room temperature for 72 hours. Each mixture was hand-
shaken at every 3-4 hours and filtered. The alcoholic-
filtrates (ethanol and methanol) were concentrated 
in a rotary evaporator at 40°C, till a sticky mass was 
obtained that was weighed and dissolved in 1 ml of 
10% v/v DMSO. For each plant sample, these steps 
were repeated, and both extracts were stored at 4°C until 
further use8.

Screening of medicinal plants extracts for 
antimycobacterial activities: The plant extract was 
incorporated in the LJ medium at concentration of 2.5%, 
5%, 10% and 20% volume/volume (1.25 ml, 2.5 ml, 5 ml 
and 10 ml of fresh plant extract was dissolved into 25 ml of 



     1110      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

culture medium) prior to inspissation. Antimycobacterial 
test was performed with two strains, the standard strain 
of M. tuberculosis strain H37Rv and one clinical isolate, 
obtained from Department of Microbiology, IMS and 
Sum hospital. The medium sets inoculated with both the 
standard and clinical isolate bacterial suspension and 
were incubated at 37°C for 42 days. For negative control, 
two extract free control LJ slants (one with standard 
strain and one with clinical isolate) were used and for the 
positive control two LJ slants incorporated with 10% v/v 
rifampicin were used. Results were noted after 3 days of 
incubation. All the inoculation work was carried out at 
class III biosafety level.

RESULTS

Antimycobacterial assay of medicinal plants: Ten 
plants, A. catechu, A. calamus, A. vasica, A. marmelos, 
A. paniculata, C. roseus, M. oleifera, O. basilicum, 
V.negundo and W. somnifera (Figures 2 to 7) were 
selected based on their ethnomedicinal and Ayurvedic 
uses (Table 1). These 10 plants are also listed in the 
Indian Pharmacopeia for various medicinal uses. 
Plants reported were collected from Kalahandi forest; 
15 hamlets (villages) of Junagarh block of Kalahandi 
district were surveyed.

Figure 2: Aegle marmelos

Figure 3: Andrographis paniculata

Figure 4: Catharanthus roseus

Figure 5: Moringa oleifera

Figure 6: Ocimum basilicum

Figure 7: Withania somnifera
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Table 1. Ethnomedicinal uses of 10 antimycobacterial plants used in the study

Plant and Family name Local Name, 
Parts used Ethnomedicinal uses

Acacia catechu (L.f) Willd.
 Mimosaceae Khaira, Leaf

In Ayurveda, it is used against cough, asthma, cold, 
tuberculosis, respiratory problems, UTI, diarrhoea, fever, 

typhoid, gonorrhoea, wounds, toothache and inflammations.
Acorus calamus L.

Araceae Bacha, Leaf It is used against cough, tuberculosis and chest congestion and 
as an antiseptic.

Adhatoda vasica Nees.
 Acanthaceae

Basanga,
Leaf

The leaves, flowers, fruit, and roots are used for treating 
cold cough, whooping cough, chronic bronchitis asthma and 

tuberculosis.

Aegle marmelos L. Corr
 Rutaceae Bela, Leaf

In Indian traditional medicine it is used against diarrhoea, 
diabetes, dyspepsia, hepatitis, indigestions, gut-worms and 

tuberculosis.
Andrographis paniculata 
(Burm. f.) Wall. ex. Nees

Acanthaceae

Bhuinnimba, 
Leaf

It is used in traditional medicine as an immune system booster, 
to treat infections in gastrointestinal tract and upper respiratory 

tract, fever, herpes, sore throat, tuberculosis.
Catharanthus roseus (L.) G. 

Don.
Apocyanaceae

Sadabihari, 
Leaf

Indian Ayurvedic medicine and traditional herbal systems use 
this plant for the treatment of diabetes, painful menstruation 

and tuberculosis.

Moringa oleifera Lam.
Moringaceae Sajana, Leaf

Therapeutic uses of M. oleifera both in Ayurveda and traditional 
medicine includes anaemia, asthma, blood pressure, bronchitis, 

diabetes, diarrhoea, hysteria, gut-worms, jaundice, malaria, 
ulcers, tonsillitis, tuberculosis and UTI 

Ocimum basilicum L
 Lamiaceae Tulasi, Leaf Leaves have antibacterial, antifungal, antiviral anti-malarial and 

antimycobacterial properties.

Vitex negundo L.
Verbenaceae Nirgundi, Leaf

Traditionally leaves are documented to possess antibacterial, 
antitumor, astringent, febrifuge, vermifuge, antimycobacterial 

properties.
Withania somnifera L. Dunal

Solanaceae
Ashwagandha, 

Leaf
Leaves used externally, rheumatism, arthritis, dyspepsia, 

tumours, UTI, throat infections, tuberculosis, and bronchitis.

The antimycobacterial assay of leaf extracts of 10 
plants with three different solvents was carried out on LJ 
medium. 4 different concentrations of each plant extract 
were used in the study. It was discernible from the study 
that methanol leaf-extracts of the plant, A. cathechu and 
A. calamus were completely ineffective in controlling 
the growth of M. tuberculosis colonies (both H37Rv 
and the clinical isolate) on LJ medium, as the number 
colony forming units (CFUs) were more than 50 (50+) 
at all the 4 concentrations used. Similarly, methanol 
leaf-extracts of plants, A. marmelos, A. paniculata, O. 
basilicum and V. negundo were completely ineffective in 
controlling the growth of M. tuberculosis colonies (both 
H37Rv and the clinical isolate) on LJ medium at 2.5% 

and 5% concentrations, whereas, they were moderately 
effective at 10% and 20% concentration. Methanol leaf-
extracts of plants, A. vasica, C. roseus, M. oleifera and 
W. somnifera were effective in controlling the growth of 
M. tuberculosis colonies (both H37Rv and the clinical 
isolate) on LJ medium as the number CFUs decreased 
when the concentration of plant extracts was increased 
(Table 2). Particularly, at 20% concentration, methanol 
leaf-extracts of plants, A. vasica and M. oleifera, the 
CFU counts were 13 and 16 for H37Rv strain and 17 and 
15 for the clinical isolate, respectively. In general, the 
methanol leaf-extracts were more effective in controlling 
the growth of H37Rv strain as compared to the clinical 
isolate (Table2).
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Table 2: Antimycobacterial assay of methanol leaf-extracts of 10 medicinal plants in LJ medium

Plant

Colony forming units (mean of three readings)

H37Rv Clinical isolate of  
M. tuberculosis

Positive 
control

Negative 
control

2.5% 5% 10% 20% 2.5% 5% 10% 20% PC 1 PC 2 NC 1 NC 2
A. catechu 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+

3 10 50+ 50+

A. calamus 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+
A. vasica 29 23 15 13 34 30 21 17

A. marmelos 50+ 50+ 35 31 50+ 50+ 50+ 40+
A. paniculata 50+ 40+ 37 29 50+ 39 34 26

C. roseus 37 32 27 23 40+ 34 25 20
M. oleifera 35 27 22 16 32 25 19 15

O. basilicum 50+ 50+ 50+ 34 50+ 50+ 40+ 38
V. negundo 50+ 40+ 33 28 50+ 38 34 26

W. somnifera 40+ 37 30 24 39 32 27 21

Note: PC 1, H37Rv with 10 %v/v rifampicin; PC 2, Clinical isolate of M. tuberculosis with 10 %v/v rifampicin; NC 1, 
H37Rv with no rifampicin or plant extract; NC 2, Clinical isolate of M. tuberculosis with no rifampicin or plant extract.

Ethanol leaf-extracts of plants, A. cathechu and A. 
calamus were completely ineffective in controlling the 
growth of M. tuberculosis colonies (both H37Rv and 
the clinical isolate) on LJ medium as the number CFUs 
were more than 50 (50+) at all the 4 concentrations used. 
Similarly, ethanol leaf-extracts of plants, A. marmelos, A. 
paniculata, O. basilicum, V. negundo and W. somnifera 
were moderately effective in controlling the growth of 
M. tuberculosis colonies (both H37Rv and the clinical 
isolate) on LJ medium at all the 4 concentrations used, 
as, as the number CFUs slightly decreased when the 
concentration of plant extracts increased from 2.5% to 

20%. Ethanol leaf-extracts of plants, A. vasica, C. roseus, 
M. oleifera and were effective in controlling the growth 
of M. tuberculosis colonies (both H37Rv and the clinical 
isolate) on LJ medium as the number CFUs significantly 
decreased when the concentration of plant extracts was 
increased. Particularly, at 20% concentration, ethanol 
leaf-extract of the plant, C. roseus, CFU counts were 
17 and 19 for H37Rv strain and for the clinical isolate, 
respectively. In general, the ethanol leaf-extracts were 
also more effective on H37Rv strain as compared to the 
clinical isolate (Table 3).

Table 3: Antimycobacterial assay of ethanol leaf-extracts of 10 medicinal plants in LJ medium

Plant

Colony forming units (mean of three readings)

H37Rv Clinical isolate of  
M. tuberculosis

Positive 
control

Negative 
control

2.5% 5% 10% 20% 2.5% 5% 10% 20% PC 1 PC 2 NC 1 NC 2
A. catechu 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+

3 10 50+ 50+

A. calamus 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+
A. vasica 37 32 26 21 40+ 34 27 23

A.  marmelos 50+ 40+ 36 32 50+ 40+ 39 34
A. paniculata 40+ 40+ 33 30 50+ 40+ 35 31

C. roseus 40+ 34 24 17 40+ 30 27 19
M. oleifera 37 34 31 27 39 33 31 26

O. basilicum 40+ 40+ 35 31 40+ 40+ 39 33
V. negundo 40+ 40+ 40+ 38 40+ 40+ 40+ 40+

W. somnifera 50+ 40+ 36 31 50+ 40+ 40+ 33

Note: PC 1, H37Rv with 10 %v/v rifampicin; PC 2, Clinical isolate of M. tuberculosis with 10 %v/v rifampicin; NC 1, 
H37Rv with no rifampicin or plant extract; NC 2, Clinical isolate of M. tuberculosis with no rifampicin or plant extract.
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Most aqueous leaf-extracts were ineffective in controlling the growth M. tuberculosis colonies (both H37Rv and 
the clinical isolate) as the number of CFUs on LJ medium were more than 50+ and 40+ (Table 3). Aqueous leaf-
extracts of A. paniculata, C. roseus and M. oleifera were moderately effective at 5, 10 and 20% concentrations in 
controlling the growth both the strains level M. tuberculosis colonies. Notably, aqueous leaf-extracts of M. oleifera 
at 20% were the most effective leaf-extract, having antimycobacterial activity (Table 4).

Table 4: Antimycobacterial assay of aqueous leaf-extracts of 10 medicinal plants LJ medium

Plant

Colony forming units (mean of three readings)

H37Rv Clinical isolate of  
M. tuberculosis

Positive 
control

Negative 
control

2.5% 5% 10% 20% 2.5% 5% 10% 20% PC 1 PC 2 NC 1 NC 2
A. catechu 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+

3 10 50+ 50+

A. calamus 50+ 50+ 50+ 50+ 50+ 50+ 50+ 50+
A. vasica 40+ 40+ 40+ 36 40+ 40+ 37 32

A.  marmelos 50+ 50+ 40+ 40+ 50+ 40+ 40+ 36
A. paniculata 50+ 40+ 38 35 50+ 40+ 40+ 38

C. roseus 40+ 40+ 34 32 40+ 40+ 36 31
M. oleifera 40+ 38 35 30 40+ 40+ 33 29

O. basilicum 50+ 50+ 40+ 38 50+ 40+ 40+ 37
V. negundo 50+ 50+ 50+ 50+ 50+ 50+ 40+ 50+

W. somnifera 50+ 40+ 40+ 33 50+ 40+ 40+ 40+

Note: PC 1, H37Rv with 10 %v/v rifampicin; PC 2, Clinical isolate of M. tuberculosis with 10 %v/v rifampicin; NC 1, 
H37Rv with no rifampicin or plant extract; NC 2, Clinical isolate of M. tuberculosis with no rifampicin or plant extract.

DISCUSSION

In the current study, at 20% concentration, methanol 
extracts of Adhatoda vasica, and M. oleifera, the CFU 
counts were 13 and 16 for H37Rv, the standard strain 
and 17 and 15 for the clinical isolate, respectively. In 
general, the methanol plant extracts were more effective 
against H37Rv strain, as compared to the clinical 
isolate. Ethanol leaf-extracts of A. vasica, C. roseus, 
M. oleifera and were effective in controlling the growth 
of M. tuberculosis colonies (both H37Rv and three 
clinical isolates) on L-J medium. Particularly, at 20% 
level ethanol extract of C. roseus, the CFU count was 17 
and 19 for the H37Rv strain and for the clinical isolate, 
respectively. Antimycobacterial property of alkaloids 
of C. roseus was also reported, elsewhere9. In general, 
the ethanol plant extracts were also more effective on 
the H37Rv strain as compared to the clinical isolate. 
Most aqueous leaf-extracts were ineffective as the 
number of CFUs were less in controlling the growth 
M. tuberculosis colonies (both H37Rv and the clinical 
isolate) on L-J medium with more than 50+ and 40+. 

Aqueous leaf-extracts of A. paniculata, C. roseus and 
M. oleifera were moderately effective at concentrations, 
5, 10 and 20% in controlling the growth of M. 
tuberculosis as colonies. Notably, aqueous leaf-extract 
of M. oleifera at the concentration 20% had the most 
effective antimycobacterial activity. In a separate study, 
phytocompounds isolated from aqueous extracts of M. 
oleifera was effective in inhibiting growth of the H37Rv 
strain10. Results obtained in this study using aqueous 
extracts of A. marmelos, A. paniculata, O. basilicum and 
V. negundo corroborated negativity in antimycobacterial 
properties, studied elsewhere11-13.

Anti-mycobacterial activity of extracts of medicinal 
plants (Lippia origanoides and L. alba, Swinglea 
glutinosa, Hyptis mutabilis, Achyrocline alata, Piper 
auritum and P. bogotense, Cananga odorata) have been 
reported from Colombia. Oil extracts of A. alata and S. 
glutinosa were the highly active having MIC values of 
62.5±0.1 and 100±36 µg/ml, respectively. Carvacrol, 
thymol, p-cymene, 1, 8-cineole and ß-limonene were the 
major components, recognized in these plant extracts14. 



     1114      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

All the plants, screened for anti-mycobacetrial activity 
in vitro so far, have promising results.  Incidentally, the 
drug-targeting endeavour from plant sources for control 
of TB is very much neglected, particularly with Indian 
medicinal plants, despite the emergence of XDR/MDR 
M. tuberculosis strains in unhygienic rural communities 
and urban slums of India15. It is plausible that the XDR 
strain should be evolving for resistance to the other 
second-line drugs16,17 due to the lack of a viable emulating 
check against its natural spread in communities. 
Further, the probability of resistance is according to the 
effectiveness of drugs in use, as signposted— (1) High, 
thiacetazone, ethionamide, capreomycin, cycloserine, 
viomycin; (2) Intermediate, isoniazid, streptomycin, 
ethambutol, kanamycin, para-aminosalicylic acid; (3) 
Lowest: rifampicin 4,18.

MDR and XDR strains of TB are reported from a few 
populous developing countries. These MDR strains are 
of concern of control, eventually are agents of increase 
of morbidity. Only Clavija procera, a Colombian plant 
and Lantana hispida from Mexico had been reported to 
have antimycobacterial activity against MDR strains. 
Phytochemicals have an added advantage as here, if 
they are exposed in a systematic scientific way. For this 
reason, neither the first line nor the second line drugs 
include phytochemicals, nonetheless, a myriad of plants 
are reported by Gautam et al to have antimycobacterial 
activity19,20.

CONCLUSION

As it is known bacteria do not become resistant to 
phytochemicals, because of their complex structure, 
the present dream of isolation of a pure phytochemical 
against MDR TB strains is rational and achievable. 
Hence, our study concludes, plants like A. vasica and M. 
oleifera can be subjected for further research to make it 
a potential antimycobacterial drug.
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ABSTRACT

Monoclonal dedifferentiated form of conventional squamous cell carcinoma is recently recognized as 
spindle cell carcinoma. The biphasic microscopic appearance of this neoplasm simulates many pathological 
entities. Here we are reporting a case of spindle cell carcinoma in the gingivobuccal sulcus of an adult male 
with special emphasis on immunohistochemical markers in an effort to differentially exclude similar looking 
lesions.  This report may help the pathologist to diagnose biphasic spindle cell neoplasms with judicial use 
of immunohistochemistry.
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INTRODUCTION

Spindle cell carcinoma has been recently defined 
as a monoclonal dedifferentiated form of conventional 
squamous cell carcinoma. Although the frequency of 
spindle cell carcinoma of breast, larynx, oesophagus and 
lungs has been reported the frequency of oral spindle cell 
carcinoma is unknown yet because of the less number of 
reported cases. A single study has focused an occurrence 
of 63.1% of oral spindle cell carcinoma (SPC) among a 
total of 103 head and neck mucosal SPC1. However there 
are a number of biphasic benign and malignant spindle 
cell tumours which makes the diagnosis cumbersome. 
We have delineated few spindle cell lesions with their 
diagnostic features to help the pathologists reach a 
conclusive diagnosis.

Case report: A forty-two year old male presented 
with a painful ulceroproliferative lesion in left side 
of gingivobuccal sulcus from left lower second 
premolar to left lower second molar measuring 3 × 4 

centimetres in diameter with irregular margin since 
two months. Tenderness and minimal induration was 
found during palpation. Left submandibular node was 
tender and palpable. There was no history of preceding 
trauma, previous malignancy, radiotherapy and/or any 
association with co-morbid disease. There was a habit 
of tobacco chewing since last 5 years. A panoramic 
radiograph revealed buccal cortical bone loss in relation 
to left lower molars.

Clinical and radiographic findings were suggestive 
of a wide spectrum of lesions ranging from localized 
reactive process to neoplastic proliferations of 
epithelial, haemato-lymphoid, vascular, odontogenic, 
and mesenchymal tissues and metastatic carcinoma, 
sarcoma and non-Hodgkin’s lymphoma were the other 
possibilities too.

The microscopic features (figure 1) of the biopsied 
tissue revealed tumor cells arranged in an irregular 
pattern with focal storiform pattern. Among the atypical 
cells few resemble to epithelial cells with roughly 
polygonal shape, large hyperchromatic nucleus, altered 
nucleus cytoplasmic ratio, and few mitotic figures. 
Predominantly atypical fibroblasts are seen with many 
mitotic figures distributed in a storiform arrangement. 
Focal necrosis was present.  Ten high power fields (HPF) 
contained a maximum of 3-4 mitosis. Focally, the tumor 
was intensely infiltrated by lymphocytes, neutrophils, 
plasma cells and few histiocytes. The periphery of the 
lesion is showing few giant cells.
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Figure 1: Photomicrograph of Haematoxylin and 
eosin staining (10X) showing atypical epithelioid 

cells and fibroblasts

Microscopical differential diagnosis: Because of 
morphological patterns of compact spindle cells in a 
solid confluent area and collagen dense pattern2 we 
considered Inflammatory myofibroblastic tumor (IMT).  
It is composed of myofibroblastic mesenchymal spindle 
cells accompanied by an inflammatory infiltrate of 
plasma cells3. Presence of marked cytologic atypia and 
scarcity of plasma cell in the given tissue excluded the 
diagnosis of IMT [3]. ALK-1, vimentin, smooth muscle 
actin and muscle specific actin positivity along with 
cytokeratin negativity shall help in diagnosis4 although 
focal cytokeratin positivity is found in up to 60% of 
cases when using AE1/AE32.

High cellularity, pleomorphic tumor cells, areas 
of haemorrhage and necrosis5 in the given tissue 
also indicated towards Solitary fibrous tumor (SFT). 
Originally regarded as separate entity, WHO in 2013 
unified both SFT and hemangiopericytoma as SFT. 
Bland spindle cells with vesicular nuclei and thick 
hyalinised collagen interspersed between tumour cells 
showing pattern less pattern with alternating hypo and 
hypercellular areas are typical microscopic  features6 
which insisted us to exclude SFT. The tumor cells are 
positive for vimentin and CD347.

Initial impression of microscopic findings was 
giant cell variant of malignant fibrous histiocytoma as 
it shows areas of necrosis and hemorrhage in addition to 
giant cells and multiple histiocytes. Recently introduced 
as undifferentiated pleomorphic sarcomas it shows 
positivity for only vimentin immunomarker. Histiocytic 
markers are no longer useful in the diagnosis of MFHs8.

Careful observation of proliferating epithelial and 
mesenchymal cells indicated towards biphasic tumours 
which include Leiomyosarcoma (LMS), fibrosarcoma 
(FS), amelanotic melanoma (AMM), head and neck 
synovial sarcomas (HNSS), spindle cell carcinoma 
(SPC) and other sarcomatoid carcinoma.

FS is a frequently over diagnosed malignant 
neoplasm of fibroblast which has been many times 
applied to any tumour with rich cellularity and collagen 
forming ability of spindle cells. High-grade lesions show 
an intense nuclear pleomorphism, rich cellularity and 
atypical mitosis similar to the present findings9 which 
made us diagnose the lesion provisionally as high grade 
fibrosarcoma. The positive immunostaining for vimentin 
along with negativity for muscular immunomarkers 
and epithelial markers shall help in diagnosing the 
fibrosarcoma9.

Polypoid masses composing of pleomorphic 
spindle cells, varying degrees of nuclear pleomorphism, 
hyperchromatism with or without melanin pigments 
may also indicated us towards AMM. S-100, HMB 45 
and anti-vimentin shall serve to rule out this diagnosis10.

LMS is a malignant mesenchymal neoplasm 
characterized by densely packed spindle cells with 
abundant fibrillar eosinophilic cytoplasm and arranged 
as sheets of sweeping alternating bundles and fascicles. 
The tumor cells show marked cellular pleomorphism 
with irregular shaped large hyperchromatic bizarre nuclei 
similar to our case. Immunohistochemical positivity for 
smooth muscle actin, muscle specific actin and vimentin 
as well as negativity for S-100 protein, cytokeratin and 
desmin shall confirm the diagnosis11. Focal cytokeratin 
positivity12 makes the diagnosis difficult in limited biopsy.

Unrelated to synovial tissue HNSS represents 
a spindle-cell tumor that has variable epithelial 
differentiation and is associated with the fusion gene 
SYT–SSX. Biphasic variant is characterized by two 
distinct cell populations: primary spindle cell elements 
and secondary epithelioid component most of which 
disposed to form duct like structures. Absence of duct like 
structure in the tissue and rarity of this neoplasm were the 
reasons of exclusion. Along with positivity to cytokeratin, 
epithelial membrane antigen and vimentin, SS18 gene 
rearrangement by fluorescent in situ hybridization is 
ultimate investigation to diagnose HNSS.

The bi-morphic appearance of the tumour, atypical 
spindle cells as well as tumour epithelioid cells in 
connective tissue stroma arranged in streaming fashion, 
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mitotic figures and giant cells together led us to include 
the possibility of SPC18. Distinction of intraosseous 
SPC from sarcomas with a spindle cell appearance is 
extremely difficult even with the help of IHC because 
of evidence of sarcoma being cytokeratin positive13. 
Prominent cytokeratin and vimentin positivity shall 
favor the diagnosis of SPC.

Upon immunohistochemical evaluation the tissue 
was strongly positive for vimentin (Figure 2) and focally 
positive for pan-cytokeratin (Figure 3). This helped 
us reaching a differential diagnosis of SPC and LMS. 
Negative expression of further immunohistochemistry 
with smooth muscle actin (Figure 4) confirmed the 
diagnosis of SPC.

Figure 2: Strong diffuse positivity for vimentin

Figure 3: Focal positivity for pan-cytokeratin

Figure 4: Negative expression of Smooth muscle actin

Figure 5
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DISCUSSION

Four theories have been proposed to explain the 
histogenetic concept of SPCs. While the collision theory 
opines simultaneous derivation of spindle cells and 
epithelial cells from separate stem cells the combination 
theory suggests that both components are derived 
from a single stem cell which undergoes a divergent 
differentiation early in the evolution of the tumour14,15. 
Composition theory explained that the spindle cell 
component is a result of pseudosarcomatous stromal 
reaction to the carcinomatous component. Conversion 
theory says that sarcomatous element is derived from the 
carcinoma during the evolution of the tumour by virtue 
of the driving force of the malignant epithelial cell. The 
dual antigen positivity for both cytokeratin and vimentin 
suggests that the cells are in transition and it may represent 
sarcomatous metaplasia of a squamous cell carcinoma17. 
Other markers like epithelial membrane antigens, KI, 
and K18, vimentin, desmin, S-100, Osteopontin, and 
BMP are also positive in SPCs16-18. p53, a transcription 
factor important for epithelial proliferation and 
differentiation, is also useful for diagnosing SPC of the 
head and neck region19. There occurs a great resemblance 
of microscopic features among several reactive, benign 
and malignant lesions owing to a careful systematic 
evaluation of both hematoxylin eosin stained tissue as 
well as multiple immunomarkers

CONCLUSION

Microscopic features of spindle cell carcinoma 
resemble many benign and malignant oral 
lesions. Therefore careful delineation with the 
aid of routine haematoxylin and eosin along with 
immunohistochemistry using appropriate markers is 
necessary to diagnose spindle cell carcinoma.
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ABSTRACT

Introduction: Maxillofacial trauma is in querulous expansion by clinical and biomechanical studies in order 
to enhance the well-established techniques and to utilize new materials to reduce immobilization period 
and enhancement of the rigid fixation.23 The principle of axial compression for better adaptation of fracture 
segments, with the advantage of increased stability and early function, is a promising means of avoiding the 
bulky rigid plates used previously.21Since 1984 the cannulated Herbert Bone Screw (HBS) proves to be a 
successful mean of fracture fixation in various fields of orthopaedic surgery, nonetheless with no sufficient 
evidence about its performance in the maxillofacial trauma field.23

Objectives: Purpose of this study was to evaluate clinically and radiographically the performance of Herbert 
Bone Screw in the treatment of anterior mandibular oblique fractures.

Materials & Method: Three Patients with non-comminuted oblique anterior mandibular fracture who had 
reported to the dept. of OMFS, Institute of Dental Sciences, Siksha ‘o’ Anusandhan University (Deemed to 
be University) following RTA were treated using Herbert bone screw. Clinical follow up was conducted after 
one week, four weeks, six weeks and twelve weeks for postoperative occlusion, inter-fragmentary mobility, 
pain and isodensity values on panoramic radiographs.

Results: By the end of the follow up period, all cases showed normal occlusal and good stability, a decrease 
in level of pain intensity and an uneventful wound healing with no records of developed infection. Mean 
bone density after twelve weeks showed a statistically significant.

Conclusion: Fixation of anterior mandible fracture using this technique can achieve good stability and 
appropriate compression.
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INTRODUCTION

The mandible is the second most commonly fractured 
part of the maxillofacial skeleton, even though it is the 
largest and strongest facial bone. Mandibular fractures 
comprise between 40 and 62% of all facial fractures. The 

anterior region of the mandible represents the central 
horizontal part of the mandible, it is bounded bilaterally 
by vertical lines just distal to the mandibular canine teeth, 
including those that run in the midline of the mandible; 
the symphysis and parasymphysis regions. Anterior 
mandible fractures (AMFs) represent a considerable 
entity of mandibular injuries, where the literature gave 
them as high as 30% of all mandibular fractures.

Open reduction and internal fixation of these 
fractures is considered the gold standard treatment option 
in which various hardware where used in order to incline 
the patients into an early return to the pre-existing state 
of function and aesthetics. The use of two monocortical 
miniplates was described by Champy et al following 
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the concept of ideal lines of osteosynthesis in order to 
counteract the torsional and rotational trajectories in the 
anterior mandible.

Traction osteosynthesis was introduced in the 
maxillofacial region in 1970 by Brons and Boering as 
a rigid scheme for management of mandibular fracture. 
This was first utilized in anterior mandibular fractures 
(AMFs), as this region of the mandible is uniquely shaped 
for application of the screw. Brons and Boering mandated 
the placement of two lag screws in AMFs considering 
the biomechanics of this area. Other studies inquired 
about the need for two fixation devices, especially in 
the parasymphyseal region, and they advised the use 
of a lower border miniplate or lag screw along with a 
mandibular arch bar. Choosing one treatment modality 
over the other is based on the surgeon’s preference, 
experience and the armamentarium availability.

In 1984, Herbert and Fisher proposed a new method 
for rigid fixation to manage scaphoid bone fracture, 
from this point forth, it demonstrates to be a successful, 
minimally invasive, mean of providing rigid internal 
fixation between fracture segments in various terrains 
of orthopaedic surgery. Their design overcomes the 
drawbacks of the lag screw, such as limited mobility of 
adjacent joint and difficulty in determining the screw 
length. Herbert bone screws (HBS) are a compressive, 
cortical, headless, cannulated titanium screws. Unlike 
the lag screws, they gain their compressive power from 
the differential pitch pattern of threads at both ends 
of the screw. The distal end threads are of the reverse 
buttress type, they are longer in length and with a 
smaller diameter than those at the proximal end which 
are of the standard V-shaped type. The central shaft of 
the screw is smooth, which edges over the threaded 
design of the lag screw were threads cross the fracture 
line. The utilization of the HBS in the maxillofacial field 
was recently adopted, where the contemporary literature 
contains two in-vitro biomechanical studies, a case series 
for its performance in condylar fractures, a study about 
its use along with three dimensional navigation systems 
in angle fractures.22

The Herbert screw is a headless screw, has threads 
at both ends and a blank shaft in between. The threads at 
the leading end have a larger pitch and smaller diameter, 
while the threads at the trailing end have a smaller pitch 
and a larger diameter. This screw was introduced mainly 
to address the disadvantage of the lag screw head, 

which interfered in the articulation sur-faces. Due to 
the differential pitch, the screw does not utilize the head 
to cause compression between the segments but draws 
both segments towards each other. As the leading end 
threads engage the inner cortex, the cortex is pulled out 
and compression is eventually caused as the trailing end 
threads engage the outer cortex. A further advantage is 
the blank shaft in the centre with no threads along the 
fracture line.21

Fig. 1: Bone Tap, Herbert Bone Screw, Depth Guage

The specific aims were: 1) design and implement 
a randomized clinical trial, 2) detect and compared 
the presence of interfragmentary mobility between 
the different tested fixation modalities,3) estimate and 
compare the radiodensitometric mean bone density 
across the fracture line, and4) determine the clinical 
advantages and disadvantages of this newly utilized 
fixation device.23

MATERIALS AND METHOD

Patients: Three patients with oblique displaced or 
undisplaced mandibular fractures requiring open 
reduction and internal fixation (ORIF), who reported 
to the maxillofacial unit of Institue of Dental Sciences, 
Siksha ‘o’ Anusandhan University(Deemed to be 
University) were included. Inclusion criteria- Subjects 
with oblique fractures or sagittally split fractures of 
the symphysis, parasymphysis with no bone loss, were 
included.

Exclusion criteria: Subjects with systemic diseases 
that could have interfered with healing (e.g., diabetes, 
chemotherapy or radiotherapy, and collagen disorders), 
comminuted fracture patterns, and patients not willing to 
participate were excluded from the study.
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Figure 2: a. Preop Occlusion, b. Mandibular Occlusal view & OPG

A 0.8mm Kirschner guide wire was drilled and 
tapped into the opposite cortex of the distal fracture 
segment. The depth of the K-wire was measured using 
a depth gauge to determine the length of the screw to be 
utilized. A 2mm cannulated spiral drill was used under 
the guidance of the K-Guide to make the osteotomy, 
followed by Herbert Bone Screw (2 mm cortical head 
and 2.5 mm cancellous head and a length ranging from 
8 mm to 24 mm) placed with the aid of the cannulated 
torque shank screwdriver.  Two screws were placed 
if the fractured segments were unstable. All patients 
received intravenous antibiotics from the time of 
admission, followed by a course of oral antibiotics for 
5–7 days after dis-charge. Clinical and radiographic 
postoperative evaluations were performed. The clinical 
assessment included postoperative occlusion, inter-
fragmentary mobility (assessed by bi-manual palpation 
across the fracture site), and pain (assessed by visual 
analogue scale). Nerve sensation was compared with the 
preoperative condition using mechanoreceptive (static 
light touch, brush directional stroke, and two- point 
discrimination) and nociceptive methods (pin pressure). 
Complications such as bone tap fracture was recorded. 
The postoperative radiographic assessment was done 
to determine the density of the healing fracture line and 
comparing them in the panoramic radiographs taken at 
each follow up visit. Three points were marked along the 
fracture line:(1) point A: 1 mm below the upper border 
of the mandible; in the case of a tooth being involved in 
the fracture line, then 1 mm below the apex of the tooth. 
(2) Point B: 1 mm below the inferior corticated border of 
the inferior alveolar canal; a line was drawn connecting 
the lower ends of the mental foramen on both sides and 

Presurgical Phase: Written informed consent 
was obtained from all of the patients before the 
procedures. Prior to surgery, full case histories and 
clinical examinations were recorded on standard-ized 
forms. The preoperative radiographic assessment was 
done using digital panoramic radiographs(PIC.2b). The 
radiographs for each patient were standardized by 
keeping the expo-sure time, voltage, and patient position 
constant at each follow-up. Other radio-graphic views ie 
occlusal radiograph(PIC )2b or 3D computed tomography 
were requested as deemed necessary. The preoperative 
radiographic assessment was done to identify the fracture 
lines, presence of a tooth in the line of fracture, degree of 
displacement, and inferior alveolar nerve location (Fig. 
2). All patients were treated by ORIF with  titanium 
Herbert screws  by a single surgeon. The Herbert screws 
used had a shaft diameter of 1.25 mm.

Surgical Phase: Prophylactic antibiotic therapy was 
administered preoperatively in the form of Cefotaxime 
1 gm/12 hours intravenously to prevent postoperative 
infection. All of the patients were treated under general 
anaesthesia using nasal intubation. The surgical site 
is swabbed using povidone iodine solution (Betadine 
7.5%, then draped with sterile towels.

The occlusion was secured with temporary IMF and 
the fracture line was exposed and manually reduced. 
Fractures anterior to the mental foramen were exposed 
via intraoral vestibular degloving approach by making 
a curvilinear incision 3mm apical to the mucogingival 
junction. Exposure of the fracture site was obtained by 
standard layered dissection through mucosa, mentalis 
muscle, and the periosteum in the intraoral vestibular 
degloving approach.
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the point formed where this line bisected the fracture 
line was considered. (3) Point C: 1 mm above the lower 
border of the mandible.

The occlusion of all patients was checked by 
releasing the temporary IMF closing wires to confirm 
stable and reproducible occlusion. The incision sites 
were irrigated with normal saline solution wound closure 
in layers was performed, using Vicryl suture material.22

Fig. 3a. Intraop picture

Fig. 3b & c. Intraop clinical pictures with Herbert 
bone screw in position

Postoperative Phase-findings: The assessment of 
occlusion showed that two patient had an abnormal 
occlusion during the early follow-up period(pic 2a), which 
eventually settled(pic 4).

The inter-fragmentary mobility was absent by the 
second postoperative follow-up (4 weeks). Postoperative 
pain was present in the early follow-up period but seen 
to reduce faster by the second follow-up (4 weeks). All 
patients recovered uneventfully and were free of any 
pain at the subsequent follow-up assessments.

Radiographic isodensity values were compared to 
assess the changes seen from the first to the second, third, 
and fourth follow-up assessments. The changes from the 
first to the third and fourth follow up assessments were 
statistically significant, while the change from the second 
to the third follow up assessment was not significant and 
that from the third to the fourth follow-up was also not 
significant. This indicates that the isodensity attained 
at the second follow-up (4 weeks) wascomparable to 
the isodensity seen at the third follow-up (3 months), 
and hence a value comparable to the final follow-up 
isodensity value was attained by 4 week.

Fig. 4: Postop clinical occlusion, OPG, Mandibular occlusal view Radiograph
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CONCLUSION

Despite that it is a technique sensitive treatment 
modality that requires surgical expertise and strict 
attention to its placement prerequisites, the use of Herbert 
Bone Screw for mandibular fractures management 
showed a satisfactory and predictable wound and bone 
healing outcomes.
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ABSTRACT

Platelet-rich fibrin (PRF), a second-generation platelet concentrate, has shown to be superior to PRP. It 
was first developed in France. PRF allows one to obtain fibrin membranes enriched with platelets and GF 
after starting from an anticoagulant-free blood harvest. Recently, studies have demonstrated that the PRF 
membrane has a very significant slow sustained release of many key GF for at least 1 week and up to 28 
days, which means that PRF could release GF with its own biological scaffold for wound healing process. 
The aim of this case report is to describe two cases of radicular cysts in the maxillary anterior region that 
were individually managed, depending on the underlying etiology, by using an interdisciplinary approach 
including nonsurgical restorative and endodontic therapy followed by surgical eneucleation of the cyst 
followed by apicocectomy and placement of PRF.

Keywords: Apicocectomy; Platelet-rich fibrin; Periapical leisons

Corresponding Author:
Dr. Shibasis Biswas
PG trainee, Dept. of Oral and Maxillofacial Surgery,
Institute of Dental Sciences,
Siksha ‘O’ Anusandhan (Deemed To Be University),
Bhubaneswar

INTRODUCTION

Periapical lesion is a local response of bone around 
the apex of tooth that develops after the necrosis 
of the pulp tissue or extensive periodontal disease. 
The successful treatment of periapical inflammatory 
lesion depends on the reduction and elimination of 
the offending organism. Root canal therapy, periapical 
surgery, or extraction of the tooth might be the treatment 
alternatives. Periapical surgery includes the curettage of 
all periapical soft tissues and sometimes application of 
different biomaterials to enhance the new bone formation 
in the defect site. Bone grafts and barrier membrane 
have been used for optimal healing of the periapical 
defect area after degranulation of the lesion. [1,2] All these 
approaches are known as regenerative therapies.[3]

Platelet-rich plasma (PRP), introduced by Whitmenet 
al. in 1997, is a natural source of growth factors (GF) used to 
enhance bone regeneration. It is an autologous concentrate 

of platelets suspended in plasma. It is well known that 
platelets have many functions beyond that of simple 
hemostasis. Platelets contain important GF that, when 
secreted, are responsible for increasing collagen production, 
recruiting other cells to the site of injury, initiating vascular 
ingrowth, and inducing cell differentiation. These are all 
crucial steps in early wound healing.[4]

On the other hand, platelet-rich fibrin (PRF), a 
second-generation platelet concentrate, has shown to 
be superior to PRP.[5] It was first developed in France 
by Choukrounet al. in 2001.[6] PRF allows one to obtain 
fibrin membranes enriched with platelets and GF after 
starting from an anticoagulant-free blood harvest.[7-

9] Recently, studies have demonstrated that the PRF 
membrane has a very significant slow sustained release 
of many key GF for at least 1 week[10] and up to 28 
days,[11] which means that PRF could release GF with its 
own biological scaffold for wound healing process.

The aim of this case report is to describe two cases 
of radicular cysts in the maxillary anterior region that 
were individually managed, depending on the underlying 
etiology, by using an interdisciplinary approach 
including nonsurgical restorative and endodontic therapy 
followed by surgical eneucleation of the cyst followed 
by apicocectomy and placement of PRF.
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CASE REPORTS

Case 1: A 22 year old male patient reported to our 
Maxillofacial unit with a gross swelling over the 
maxillary anterior region since last 1 year. Patient also 
gave a history of intermittent swelling which used to 
disappear and again reoccur with pus discharge from the 
palatal aspect.

Patient had a similar problem about 3 years ago for 
which he had underwent extraction of the lateral incisor 
from a local dentist. As patient had no old records of his 
previous visit to the dentitst we did an OPG(Fig: case 
1(B)) and also an maxillary occlusal view(Fig: Case 1(C)).

Radiographic evaluation revealed a 2x1.5 Cm lesion 
involving the upper left incisor and canine.

Management: As the patient was young and willing 
to keep the tooth we sent the patient for Root Cannal 
Treatment of both the involved teeth. On the day of 
obturation we had planned for surgical excision of the 
lesion along with apicocectomy and PRF placement as 
a growth factor.

The incision was a standard trapezoidal flap and 
the underlying lesion was exposed(Fig: Case 1(E)) and 
after that a bony window was created using a round 
bur to facilitate the exposure of the cystic lining(Fig: 
Case 1(F)). Cystic lining was enucleated in-toto(Fig: 
Case 1(G)) and the specimen(Fig: Case 1(H)) was sent 
for H/p study. The resultant defect was planned to be 
filled with PRF(Fig: Case 1(I)) as a growth modulator. 
Root end resection as done and the tip was prepared 
to receive retrograde filling material which was MTA. 
PRF preparation was performed using the procedure 
described by Dohan et al.[7-9] The PRF protocol is very 
simple. A blood sample was taken without anticoagulant 
in 10 ml tubes, which was immediately centrifuged at 
3000 rpm for 10 min.

After PRF processing, three distinct samples were 
collected.

 z The supernatant represented acellular plasma (or) 
platelet-poor plasma (PPP)

 z The fibrin clot (PRF)

 z The exudates resulting from PRF clot corresponded 
to the solution trapped in the fibrin meshes

For collection, it was necessary to leave the PRF 
clots in a sterile metal cup for approximately 10 min to 

let slowly release the serum contained therein The PRF 
clot was then packed into the defect to completely fill 
the bony crypt. Wound closure was then obtained with 
3-0 silk sutures.

(A)

(B)

(C)

(D)
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(M)
Case 1: (A)Pre-Op Patient profile (B)OPG (C)

Occlusal Radiograph (D)Pre-Op Intraoral Pic (E)
Intr-op: Flap elevated(F)Intra-Op: Bony Window 
created (G)Intra-Op: Cyst Enucleation(H)Cystic 

Lining (I)Post Enucleation Defect(J)Prepared 
PRF(K)Placement of PRF(L)PRF placed in the bony 

Defect (M) Post Op

Case 2: A 26 year old male patient reported to us with 
a swelling over the right maxillary region since the last 
months with intermittent discharge of pus from the 
palatal aspect. Patient also gave a history Trauma to 
the mid face region about 1.5 years ago due to assault. 
Radiographic interpretation (Fig: case 2(A))of the 
patient revealed a lesion a a large lesion about 2.5x2cm 
size involving the maxillary central, lateral incisors and 
canine on the right side.

Management: We started with the normal protocol of 
Root canal therapy of the involved teeth and on the day 
of obturation we planned to surgically enucleate the cyst 
followed with apicocectomy and placement of PRF as a 
growth modulator.

Standard Trapezoidal incision was given and the 
a full thickness flap was elevated. The labial cortical 
plate was already thinned out due to the underlying 
lesion (Fig: case 2(C))thus no overlying bone was to be 
removed. Cyst enucleation was done(Fig: case 2(D)) in 
toto and the cystic lining was sent for H/P study(Fig: 
case 2(E)). The resultant defect was planned to be filled 
with PRF(Fig: Case 2(F)) as a growth modulator. Root 
end resection as done and the tip was prepared to receive 
retrograde filling material which was MTA. The PRF 
clot was then packed into the defect to completely fill 
the bony crypt. Wound closure was then obtained with 
3-0 silk sutures.

(A)

(B)

(C)

(D)

(E)
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(F)

(G)

(H)

(I)

(J)
Case 2: (A) Pre-Op IOPA (B) Pre-Op Patient Picture 

(C) Intr-op: Flap elevated (D) Intra-Op: Cyst 
Enucleation (E) Cystic Lining (F) PRF placed in the 

bony Defect (G) Post-Op Suturing (H) Post Op Pic (I) 
Post-Op IOPA (J) Post-Op Maxillary Occlusal View

DISCUSSION

PRF prepared using Choukroun’s technique, is 
prepared naturally, without the addition of thrombin. It is 
hypothesized that the PRF has a natural fibrin framework 
that can protect growth factors from proteolysis.12It is 
organized asa dense fibrin scaffold,13with a specific slow 
release of growth factors.14PRF can be considered as a 
natural fibrinbased biomaterial to guide cell migration 
into the wound. In addition, growth factors are active for 
a relatively longer period and are effective in stimulating 
tissue regeneration. This leads to the idea of using PRF 
as a biomaterial for periapical tissue regeneration. The 
reason PRF can improve periapical osseous healing can 
be explained as follows. This fibrin matrix can guide 
the healing processes. Recently, we found that PRF can 
upregulate phosphorylated extracellular signal-regulated 
protein kinase expression and suppress osteoclastogenesis 
by promoting the secretion of osteoprotegerin (OPG) 
in osteoblasts cultures.PRF also was demonstrated to 
stimulateosteogenic differentiation of human dental pulp 
cellsand periodontal ligament cells13 by upregulating 
OPG andalkaline phosphatase expression. Many 
growth factors, such as platelet-derived growth factor 
and transforming growth factor, are released from the 
PRF.12In addition, PRF may play an important role in the 
revascularization of the graft by supporting angiogenesis. 
When all of this is considered, PRF can be recognized 
as an autologous biomaterial. PRF as a membrane and 
grafting material offers an improved space-making 
effect on the barrier, which is conducive to cell events 
leading to periapical tissue regeneration and facilitation 
of mineralizedtissue formation due to osteoconductive 
and/orosteoinductive properties possibly inherent in 
PRF. Thus,this preparation could lessen the treatment 
duration andmay assist in the decision making of 
upcoming implant orprosthetic processes. It also could 
be developed as an option coupling for conventional 
surgical removals. The clinical use of PRF as the sole 
grafting material inperiapical bony defect will need to be 
studied in furthercases. PRF via Choukroun’s technique 
is simple and inexpensive,and the systematic use of this 
biomaterial forendodontic regeneration seems a very 
promising option.

CONCLUSION

This case report demonstrates that the use of 
PRF did not appear to “prevent” healing ofthe apical 
lesion in the two reported cases. In addition, itshowed 
satisfactory healing of the periapical pathosis and 
itpositively influenced the apical osseous tissue. As 
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a shortcase series, this is an innovative topic, but its 
clinical valueis somewhat debatable at this stage as 
no definitiveconclusions can be drawn from two case 
reports. In additionto the recruitment of other extensive 
cyst cases, furthercontrolled clinical trials are necessary 
to determinewhether the addition of PRF alone or in 
combinationsignificantly enhances bone formation and 
maturation incyst lesions.
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ABSTRACT

Background: Several types of bone-plating systems have been evolved to provide proper fixation for the 
mandibular fractures and osteotomies. The main disadvantage of conventional miniplates system is that the 
plate must be perfectly adapted to the underlying bone to prevent alterations in the alignment of the segments 
and changes in the occlusal relationship. The introduction of locking miniplates reconstruction plating 
systems for the treatment of mandibular fractures and continuity defects has offered certain advantages over 
other plating systems. The locking miniplates function as internal fixators, achieving stability by locking the 
screws to the plates. The most advantage of locking screws/plates systems is that it becomes unnecessary 
for the plate to have intimate contact with the underlying bone, making plate adaptation easier. In this article 
we report a case of complete displaced mandibular right body and left Parasymphysis fracture, which was 
operated using locking miniplates.

Keywords: locking miniplate, Parasymphysis

INTRODUCTION

The mandibular fractures are the most common 
facial injuries treated by an oral and maxillofacial 
surgeon. Fractures of the mandible are the most common 
and occur more frequently than any other fracture of the 
facial skeleton.3  The techniques of open reduction and 
internal fixation of mandibular fractures have evolved 
during the past several decades.1

Maxillofacial surgeons have attempted to achieve 
four main goals for the treatment of mandibular fractures, 
i.e. anatomical restitution, immobilization, prevention of 
infection and rehabilitation of function.4 Rigid fixation 
by using compression plates has decreased the period of 
MMF and provided early return of mandibular function. 
The basic concept for rigid fixation gives absolute 
stability and there are several techniques advocated to 
achieve this goal. According to Champy et.al engaging a 
single cortex is sufficient to achieve rigid osteosynthesis.

The mini locking- system (UniLock 2.0, Synthes, 
Oberndorf, Switzerland) developed by the Albert-
Ludwigs University of Freiburg in cooperation with the 
AO/ASIF Institute (Davos, Switzerland) was evaluated 

in an in vitro study by Gutwald and co-workers and was 
shown to provide better accuracy in bone reduction and 
stability when compared to the  conventional miniplates.5

Two main principles required to obtain adequate 
rigid internal fixation for comminuted mandibular 
fractures are- First, the fixation needs to support the 
full functional loads (load-bearing osteosynthesis) and 
Second, absolute stability of the fracture construct must 
be achieved.6,7 Advantage of bone plate osteosynthesis 
is that the patient does not require to undergo inter-
maxillary fixation for several weeks post-operatively.

Open reduction with rigid internal fixation allows 
improved stability and early mobilization. A potential 
advantage of the locking head plating system is that 
fewer screws might be necessary to achieve maximal 
resistance to load. This would enable use of smaller 
incisions or fixation of smaller bony segments and still 
allow full functional loading.2

CASE REPORT

A 22 year old male reported to the Department 
of oral and maxillofacial surgery, Institute of dental 
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sciences and SUM hospital, Bhubaneswar with 
complaints of pain, swelling and inability to chew after 
RTA with fall from bike under influence of alcohol 3 
days before. The patient was stable, well oriented and 
conscious. He had a diffused swelling in his right cheek 
and stepped deformity was palpable on right mandibular 
body and left parasymphysis region of mandible. (Figure 

no.-1) Intraorally laceration present on lower lip, restricted 
mouth opening, Coleman’s sign positive and displaced 
anterior segment of mandible. (Figure no.-5) The occlusion 
was deranged. (Figure no.-2, 3)

Radiograph (Orthopantomogram) and routine 
blood investigations were advised prior to surgery. 
The radiograph reveals a displaced fracture in respect 
to right mandibular body behind the mental foramen 
extending posteriorly downward in between 44-45 and 
in left parasymphysis region the fracture site extending 
from 32-33 region to lower border of mandible. (Figure no.-

5) The diagnosis and treatment plan were explained to 
the patient. He was undergone upper and lower arch bar 
placement before surgery. 

Under aseptic condition nasoendotracheal intubation 
was done and general anaesthesia administered. Local 
anaesthetic solution (2% lidocaine with adrenaline) was 
injected locally at lower vestibular region. The fractured 
sites were exposed through intraoral incision on the lower 
vestibule from 35-46 region. (Figure no.-6,7 ) Proper anatomical 
reduction of the right body and left parasymphysis region 
of mandible was done. Right body region was fixed with 
1 titanium 4-hole 2mm locking plate above the mental 
foramen with 8mm 4no.screws and left parasymphysis 
region was fixed with 1no.titanium 4-hole 2mm locking 
plate with 8mm 3no.screws at the lower border and 1no.
titanium 3-hole 2mm locking plate with 8mm 3no.s 
screws at the upper border. (Figure no.-8) The incision was 
closed layer by layer by using 3.0 vicryl. Postoperatively 
antibiotic therapy (Piperacillin-tazobactam 4.5gm IV 
BD) was administered. The postoperative course was 
uneventful and patient was discharged after 3 days with 
elastic band intermaxillary fixation for two weeks. Post-
operative Orthopantomogram was taken, which was 
showing adequate reduction of the fractured site of both 
the right mandibular body and parasymphysis region 
including the lower border of the mandible. (Figure no.9) 

Figure 1: Pre-operative Profile picture

Figure 2: pre-operative deranged occlusion of left side

Figure 3: pre-operative deranged occlusion of right side

Figure 4: Complete displaced anterior segment

Figure 5: Pre-operative OPG
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Figure 6: Fractured site of Right Mandibular Body

Figure 7: Fractured site of left Mandibular 
Parasymphysis region

Figure 8: Fixation done using Locking plates

Figure 9: Post-operative OPG

DISCUSSION

Locking plate/screw systems have been available 
for greater than 3 decades, but a recently rejuvenated 
interest in these systems has occurred. The locking plate/
screw system has only minor additions to the instrument 
armamentarium. This system requires perpendicular 
placement of the plate/screw interface, thereby requiring 
a locking drill guide. The technical difficulty added to the 
case is fairly minor for even the inexperienced surgeon. In 
fact, the average operating time for the locking system was 
6.5 minutes shorter than the standard plate/screw system.8

In comminuted or defect fractures fixation with 
conventional plating systems can lead to secondary 
dislocation as soon as the pressure between plate and 
bone is no longer guaranteed. Plate fixation with locking 
screws can avoid this kind of secondary dislocation. 
Also in poor quality bone anchoring of screws can lead 
to screw loosening and subsequent loss of reduction. 
Due to the secure locking of the screw in the plate this 
problem can be avoided with the Mini-Locking-System.5

The 2.0-mm LMP system has conical threaded holes 
that lock the corresponding threaded screw to the plate. 
The screws, plate, and bone form a solid framework 
with higher stability than the traditional miniplate 
system. The LMP system has demonstrated higher 
stability across a fracture/osteotomy gap compared 
with the conventional nonlocking 2.0-mm miniplate in 
invitro studies. It is postulated that the LMP requires 
less precise adaptation of plate to underlying bone and 
decreases the chance of screw stripping with associated 
inflammation. Noncompression decreases necrosis of 
fracture segments and produces less stress shielding.9

Although the possible advantages to a locking plate/
screw fixation system are theoretical, whether clinical 
results can be improved could not be measured in this 
study. To show real improvements in outcomes over 
conventional nonlocking fixation systems requires a 
prospective study that compares one fixation system 
with the other.10

CONCLUSION

In conclusion, single locking miniplates 
osteosynthesis provide greater advantage of good 
stability and early restoration of function, due to less 
intermaxillary fixation after open reduction and internal 
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fixation. It was also found that less precision was 
required in plate adaptation. We suggest that there is 
not much difference in surgical outcome with the use 
of either single locking miniplate or two conventional 
miniplates in anterior mandibular region and single 
locking miniplate has adequate strength to counter 
torsional and rotational forces acting in this region. So, 
we strongly suggest that single 2.0 mm locking miniplate 
could be a viable option instead of using two miniplates 
as advocated by Champy, as it provides equally good 
outcome along with placement of lesser implant material. 
However, studies with larger sample size are required to 
validate our findings
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ABSTRACT

Dentigerous cyst which arises from dental follicle of unerrupted permanent tooth is   2nd  most common 
cyst involving the  maxillofacial region after radicular cyst. This type of cyst generally associated with 
unerrupted 3rd mandibular tooth. A case of a dentigerous cyst located in the mandible of a 36 year old 
woman was reported in Dept Of Omfs, Institute Of Dental Sciences, Siksha ‘O’ Anusandhan (Deemed To 
Be University), Bhubaneswar. The patient complaining swelling and discomfort in the left mandibular body 
region. on radiographic examination there was a well circumscribed radiolucent lesion associated with a 
impacted supernumerary tooth. lesion was excised under local anesthesia and specimen was sent for histo-
pathological examination. Microscopic examination of the excised tissue showed it to be well-circumscribed 
with fibrous tissues, and the cystic space lined by keratinized epithelium
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INTRODUCTION

Dentigerous Cyst developed from odontogenic 
origin. It surrounds the crown of impacted, embedded, 
developing, unerupted teeth.This  is second most 
common cyst of the oral cavity after radicular cyst. 
Incidence of dentigerous cyst frequently occurs during 
2nd – 3rd decades of life and predominant in male. 
Also occurs in children and adolescence during mixed 
dentition period1.

A dentigerous cyst is an epithelial-lined developmental 
cavity that encloses the crown of an unerupted tooth at 
the cementoenamel junction. A dentigerous cyst almost 
exclusively occurs in the permanent dentition, especially 
in association with third molars and maxillary canines, 
which commonly remain impacted2.

CASE REPORT

A ,36 year old lady reported to the Department of 
Oral And Maxillofacial Surgery, Institute Of Dental 
Sciences, Siksha ‘O’ Anusandhan Deemed To Be 
University, Bhubaneswar complaining asymptomatic 
swelling in the left lower back teeth region since last 2 
year and there is no history of pain in that region. The 
swelling gradually increasing in size since last 2 years.

On extra oral examination: A hard well circumscribed 
swelling present in the left mandibular body region 
which is not compressible nor fluctuant. There is no 
changes in temperature or colour of overlying skin. Non 
tender on palpation.(pic.1)

On intraoral examination: Intraoral swelling in the 
left mandibular body region in respect to 34,35,36,37 
regiondue to expansion of buccal cortical plate. 
Vestibular obliteration in the same region. On palpation 
swelling is hard in respect to 34,35,36 region but soft on 
palpation in respect to 37.Egg shell crackling present in 
some places.(pic.1)

No abnormality detected in the lingual cortical 
plate.(pic.1)
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Overlying mucosa appears normal in color and there 
is no draining sinus in respect to the swelling. (pic.1)

There is no paresthesia in that region.

On radiological examination: OPG reveals a well 
defined unilocular radiolucent area characterized 
by sclerotic border in the region of permanent left 
mandibular 1st  molar surrounding the crown of vertically 
impacted supernumerary premolar. Evidence of root 
resorption of the overlying mandibular 1st molar is also 
present. IOPAR a radiolucent lesion in respect to 36 and 
there is root resorption of 36 present. (pic.2)

Occlusal view reveals: Expansion of the buccal cortical 
plate with destruction of the cortical plate in respect to 
37.(pic.2)

On histopathological study: Histopathology suggestive 
of cystic lesion (dentigerous cyst).(pic.6)

Pic. 1: Pre Operative Profile and Intra oral Picture

Pic. 2: Diagnostic OPG, Iopar and Occlusal View

Pic. 3: Intra Operative Picture

Pic. 4: Cyst with Tooth

Pic. 5: Post operative Radiological Picture (1 Week 
Post operative)

Pic. 6: Histopathological Picture

DISCUSSION

Dentigerous cysts, which is the second most common 
occurring cyst in the maxillofacial region usually solitary, 
slow growing and asymptomatic lesions and generally 
found during routine radiographs accidentally3,4. They 
can occur at any location of the jaw but frequently seen 
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in relation to impacted mandibular third molars followed 
by the maxillary canines and maxillary third molars 
but rare in respect to the unerrupted supernumerary 
premolar teeth5. Occasionally these cysts become 
painful when infected causing swelling and erythema. 
The large cyst may cause the expansion and thinning of 
the cortex leading to pathological fracture6,7. Although 
the clinical presentations are classical of a dentigerous 
cyst, in our case it is associated with vertically impacted 
supernumerary mandibular premolar which is enucleated 
and specimen sent for histopathological examination.(pic.3 

and pic.4) Patient examined after 1 week and postoperative 
radiograph taken.(pic.5) Surgical reveals proper healing.

Radiographic features are specific to the lesion 
characterized by a well defined radiolucency 
circumscribed by a sclerotic border, associated with the 
crown of an impacted or unerupted  supernumerary tooth. 
The borders become ill-defined when infected. Rarely 
may they be found with odontoma or a supernumerary 
tooth8. Although they mimic a normal tooth follicle, 
literatures suggest any follicular space of more than 4 
mm to be a dentigerous cyst.Radiographically the cyst 
is classified according to its relation with the involve 
tooth crown as central, lateral and circumferential type. 
The central type is the most common and presents 
surrounding the crown9. in lateral dentigerous cyst 
the crown partially surrounds by the cystic lining and 
extends along the side of the root. In circumferential 
variant lining surrounds both the crown and the root of 
the involved tooth10.

Generally the lumen is filled with straw color fluid 
occasionally blood tinged.Incase of infected cyst there is 
Rushton body present within lining epithelium.

This lesion must be differentiated from radicular 
cyst, calcifying odontogenic cyst or eruption cyst.
In differential diagnosis unicystic ameloblastoma, 
odontogenic keratocyst must be considered although 
they are generally involving the molar region.

Histologically, the lumen is lined by 2 to 4 cell 
layers of cuboidal to flattened nonkeratinized epithelial 
cells.It may form keratin by metaplasia. The connective 
tissue is more collagenous when inflamed and contain 
varying degree of chronic inflammatory cell infiltration.
Occasionally the cyst lining may contain ciliated and 
mucous secreting cells due to pluripontialities of the 
lining cell. Dentigerous cysts are treated by means of 

Enucleation, Marsupialization and decompression of 
cyst by fenestration. If the cyst is small in size then it 
should be enucleated.

CONCLUSION

Several potential complication like ameloblastoma, 
mucoepidermoid carcinoma may arises from dentigerous 
cyst ,which cause more destruction of jaw. There is 
chances of relapse of the cyst if any cystic lining remains 
even after enucleation. Therefore early diagnosis and 
aggressive treatment procedure needed to treat these 
type of cystic lesion.
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ABSTRACT
Modification of appearance using tattoos, branding, scars or piercings is on a rise with oral ornamentation 
& decorations. Thus, increasing the concern as body art professionals should be thoroughly trained with a 
comprehensive approach amongst the dental medical and body art professionals. They should be educated 
about the vital structures present in the oral cavity with the short term and long-term complications of oral 
ornamentations.  Not only this Dentists encounter complications while treating individuals with tongue 
piercings; be set up to supervise post infiltrating anaesthesia or intraoral dental appliances or prosthesis 
leading to complexities in treating such patients
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INTRODUCTION

Tooth jewellery, tattooing and oral soft tissue 
piercing are part of oral ornamentation. It is widely 
becoming a fashion statement and also acts as a bonus 
to aesthetics to while restoring function. The trend 
of oral body art is increasing in India & is primarily 
adopted from the western culture.1 Teeth jewellery is a 
form of oral body art and it involves decoration of the 
teeth with white and coloured jewels made in gold and 
silver. Oral piercing too involves the oral cavity which 
has a prospective concern to the dental practitioners. 
Even these patients have possible complications during 
surgery and anaesthesia.1,2

The dental jewellery is identical to chin and cheek 
piercing with probable damage to intraoral soft tissues 
during treatment. This fashion trends are primarily 

adopted by 18 to 35-year-old mostly hip-hop musical 
artists and radio/disc jockeys which is believed to have 
an added effect on to their performance and influence the 
younger mass. It is becoming a current fashion trend & 
amongst the higher socio economical group of people. 
Its presumed to be a non-invasive, harmless procedure 
with lesser side effects.3 It is comparatively a cheaper 
procedure with varying prices depending on the designs 
of the jewels used.  It is a less painful procedure which 
takes approximately 10-15 minutes for its completion. 

There is a definite demarcation in ornaments 
amongst the rural and urban population. The rural prefer 
gold restoration in the anterior and posterior tooth along 
with tattooing for status or religious ground where as 
in urban population people use piercings as a fashion 
trend.4

HISTORICAL ASSOCIATION

The historical association of oral ornamentation 
dates back to 2500 B.C. The Mayans were initially known 
to fabricate stone inlays that were carved in prepared 
cavities on the front teeth. The Native Americans 
prepared notches and grooves that were restored with 
semiprecious stones that was believed to amplify their 
smile. Even in Hindu & Chinese history tattooing was 
considered holy was primarily used as body art.2,3
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Inking customs are additionally regular to clans of 
South East Asia and sacrosanct Buddhist writings are 
ordinarily inked by Thai individuals. These texts are 
believed to possess powers and magical potency.4

Types of oral ornamentation: Oral body ornamentations 
& adornments is typically connected to the lips and the 
tongue which now includes the teeth. Usually Gold, 
silver or gems in diverse shapes are used. Traditionally 
in India gold and silver were used for restorations by 
the dental practitioners which was considered a status 
symbol. Lately greater portion of the adornment are 
transitory and are connected to tooth surfaces with dental 
glue that could be easily re applied and fixed5

These can be broadly classified into HARD TISSUE 
ornamentations which includes

 1. Tooth Jewellery

 z Tooth Gems consists of Skyce and Sapphire 
crystals out of which Skyce adds an extra 
sparkle.

 z Dazzlers are specially delineated to be 
bonded to the tooth patented backside of an 
orthodontic bracket.

 z Twinkles are pure gold with precious stones 
like diamond, sapphires and rubies

 z Dental crystals are easily available which 
could be glass mounted on a thin foil of 
aluminium to establish an attractive smile 
with  varied shapes from diamond, star, 
triangle, droplet, heart to round.

 2. Tooth Tattooing are applied to dental crowns 
before the crowns are sealed and set in the mouth 
with varied styles, colours and designs.

 3. Characterizing tooth 

Ornamentations in the ORAL SOFT TISSUES can 
also be categorised into

 1. Tongue & lip piercing: It involves perforation 
of the piercing site with a 12- or 16-gauge 
needle followed by cleansing with a antiseptic 
mouthwash. A barbell that is initially placed 
in longer in order to harbour edema. Following 
a three- to six-week healing time with a shorter 
permanent barbell. Postoperative instructions 
are to be strictly followed using an antibacterial 

mouthwash after each meal, use new toothbrush, 
abstinence of smoking, alcohol, chewing gum, 
spicy, salty or acidic foods and oral sexual 
contact.6

  In Tongue the primary lesions disappear after 3-5 
weeks &local inflammation within 6-8 hrs after 
the piercing with peak on day 3 or 4. Though 
the Inflammation persists for weeks and it is 
temporary.3,4

 2. Tattooing/inking: Done primarily in inner lip 
inking as a latest trend with the lower labial 
mucosa being the common site. These are unique, 
expensive & not readily visible. The inks consist 
of metallic salts, carbon, aluminium, oxygen, azo 
pigments and polycyclic compounds.6

ADVANTAGES pertaining to oral ornamentation

 z Usually Painless & has less chance of harm until 
infected or piercings done damaging vital structures 

 z Temporary in case of tooth jewellery and can be 
removed easily. 

 z The Materials or metals primarily used do not 
tarnish/ corrode else could lead to super added 
infections. 14 or 18K gold, titanium, stainless steel, 
niobium, tygon, acrylic, stone, wood, bone, or ivory

 z The tooth tattooing and characterisation of the tooth 
are Specifically designed for individual

 z These ornamentations & Decorations sometimes 
conceal the damaged enamel & pigmentations. 
They could act as a protective mask.6

Types of Piercing materials used: Four primary types 
of piercing jewellery are commonly used in the oral/
perioral area.

 1. LABRET: It consists of a bar with ball or a   disc 
or point at one end with a   flat closing disc at the 
other.

 2. BARBELL: a straight or curved bar with balls at 
each end. Unclosed ring with a ball at one or both 
ends.

  These materials are designed in such a manner 
that it consists of two components the jewellery 
with magnetic force the magnetic force which is 
10-fold greater than conventional magnet.
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 3. Twinkles: It consists of 24-carat gold and white 
gold different designs Expensive gems Including 
diamonds, sapphires and rubies are also used.

 4. Dental Gems: Mostly consists of Glass crystals 
of different colours (Diamond, rainbow, ruby, 
sapphire, emerald, emerald green, aquamarine, 
pink, sapphire light)7

 5. Special facet

Procedure for placement of tooth ornaments: Initially 
the coronal surface is dried and the tooth is isolated. Its 
etched with 37% orthophosphoric acid for about 20-30 
sec. The surface is rinsed with water and blow dried. 
The light-curing bonding agent is applied to the surface 
for 20 sec thereafter composite is flown through the 
tooth surface. The jewel is placed into composite & 
Composite curing with application of topical fluoride to 
remineralize the etched area. 3,4

COMPLICATIONS

 z Mucosal injury by oral/perioral piercings can 
cause bleeding, erythema, oedema followed by 
hyperplastic scarring accompanied by agony and 
oedema damage/parasthesias.

 z Tissue overgrowth can be occurred by continuous 
irritation from the ornaments causing ulcerations and 
mucosal keratosis forcing evacuation of the gems.

 z Tongue piercings may cause alternation in the 
papillae, leading to alteration in the taste sensations. 

 z cause gingival recessions, abrasions or ulcerations

 z use of unsterilized instruments cause and act as a 
factor in transmission of disease like hepatitis B 
and C, HIV, herpes simplex virus.2

 z Difficulty in dental procedures as piercings produce 
radiopaque areas & are not indicated during 
radiological examinations.

 z There is granulomatous inflammation interfering 
with mastication, swallowing & under severe cases 
they cause asphyxia or respiratory difficulties. 

 z In Tongue piercings -there are chances of 
Infections in 10-20% cases. oral cavity is a 
complex environment for microbes primarily 
Staphylococcus aureus, A group Streptococcus, 
Pseudomonas aeruginosa, Erysipelas and beta 

haemolytic Streptococcus. Due to proximity of 
lymph-node and rich vascular supply the chances of 
Bacteraemia increases leading to Ludwig’s angina 
in severe cases.  

 z Chances of anaphylactic reactions is possible due 
to the metals uses post insertion of Ni- alloys. 3,4

 z In the area of ornamentation and piercing 
accumulation of plaque and calculus is definite if 
hygiene is not maintained with retention of food 
and supra- and sub gingival plaque accumulation 
& halitosis with Localised recessions in the lower 
jaw. 6

 z Formation of growth & swellings is common like 
mucoceles, inflammatory fibrous hyperplasia or 
mucous retention cysts, traumatic fibroma etc could 
be painful until removed. 7

Other complications:

 z chewing, phonation and speaking distorts the 
pronunciation of certain sounds, “s”, “sh”, “th”, 
“ph”, “t” or “v”. 8

 z increased chances of ingestion or aspiration of 
barbells, labrets or rings is present with a even 
higher risk for magnetic piercings. This leads to 
digestive or respiratory disorders primarily due to 
an incorrect fixing, poor handling during placement 
or exertion of high pressure. 6,8

 z Piercings & ornamentations causes sialorrhea with 
increased salivary flow in 63% individuals.

CONCLUSION AND RECOMMENDATION

Oral ornamentation is said to have specific problems 
where in hazardous oral sites like uvula, lateral tongue 
surface should be avoided. the use of Jewellery that are 
soft, hypoallergenic, non-toxic should be utilised. Which 
in turn would minimise the anaphylactic reactions and 
trauma to adjacent oral structures. The professional 
artists performing these procedures should be educated 
on appropriate infection control and sterilization with 
similar regulations used by health care professionals. 
The patients with cardiac disorders and have an 
increased risk for endocarditis be counselled against 
tongue piercing, because the dental trauma pertaining 
to oral ornamentation could increase the risk for the 
development of infective endocarditis.9
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As oral ornamentation is increasing the generalised 
lack of awareness of complications should be   addressed 
by the dental professionals. Even researches should be 
done in pertaining detailed information about knowledge 
and practice and complications associated with these as 
majority of it would be unreported.

Individuals should be advised to mainten oral 
hygiene, educational programmes could be organised 
about possible complications & dentist should play an 
active role in examining and informing patients along 
with treatment of short- and long-term complications. 
Even there should be a comprehensive approach of 
body art professionals with dental as well as medical 
professionals.10
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ABSTRACT

Sedation for dental procedures (with or without local anaesthesia) includes the administration by any route 
or technique of all drugs which result in depression of the central nervous system. Conscious sedation is 
administered with an aim to produce a degree of sedation without loss of consciousness, in order to perform 
a desired function without any hindrance. This technique is being widely followed by paediatric dentists, 
who utilize the method on uncooperative and anxious patients during any treatment. This technique has 
many adverse effects. This article reviews the various aspects of conscious sedation in general and paediatric 
dentistry.
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INTRODUCTION

Conscious sedation is an effective method of 
reducing preoperative anxiety in children and in adult 
patients who suffer from anxiety, especially prior to 
surgical procedures requiring general anesthesia. When 
administered before dental treatments, conscious sedation 
methods have been shown to aid in the reduction of patient 
pain and anxiety.1 Conscious sedation is very useful in 
encouraging patient cooperation and improving overall 
patient satisfaction with dental treatment. However, 
conscious sedation methods do involve some level of risk 
for patients and dental practitioners. It is well known that 
conscious sedation allows dental practitioners to treat 
uncooperative patients. Some patients simply cannot be 
treated with locoregional anesthesia alone for various 
reasons, generally due to behavioral problems resulting 
from some form of disability or because the patient is 

a child.2 In these cases, procedures must be performed 
with the patient under conscious sedation. However, in 
some cases requiring very complex dental procedures, 
or if the patient is in poor condition, conscious sedation 
may be inadvisable or the class of drugs used may be 
contraindicated. The adverse effects associated with 
conscious sedation are a result of the class of drugs used, 
with hallucinations being the most frequently observed 
adverse reaction linked to the use of benzodiazepines, 
propofol and nitrous oxide. Nitrous oxide may also 
cause damage to immune and hematologic systems, and 
it can cause fertility problems in women.3 However, 
the biggest disadvantage of conscious sedation is 
that it can mask symptoms of a medical emergency, 
so clinicians should remain very conscious of proper 
methods of sedation for dental procedures and their 
importance. Clinics that employ methods of conscious 
sedation are required to have the equipment necessary to 
handle medical emergencies such as hypoventilation or 
central nervous system depression. The most important 
consideration when dealing with a potential emergency 
is to have a highly qualified team capable of handling 
any issues that may arise, especially any respiratory 
complications.4,5 Today, there are a wide variety of 
drugs that can be used to sedate patients; however, there 
are relatively few studies that compare the safety and 
effectiveness of different kinds of sedatives. 
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Goals of Conscious Sedation:

 z Promote patient welfare and safety.

 z Facilitate the provision of quality care.

 z Minimize the extremes of disruptive behaviour.

 z Promote a positive psychological response to 
treatment.

The drug groups used for paediatric dental sedation 
include inhalational agents, benzodiazepines, Midazolam 
(oral sedative), laughing gas (nitrous oxide sedative) 

Nitrous Oxide: Nitrous oxide (N2O) is a non-irritating 
respiratory tract gas, which presents fast action on 
induction as well as during recovery (these effects occur 
within a few minutes). It presents low solubility in the 
tissues, as well as a minimal alveolar concentration 
(MAC) which is so high that its anesthetic effect is 
poor under normal atmospheric pressure.6 Machines 
intentionally designed for the administration of 
inhalation sedation in dentistry should be used and be 
capable of administrating N2O to a maximum limit of 
70% with not less than 30% of oxygen in volume, even 
though in the majority of cases, adequate analgesia is 
achieved with concentrations of N2O that do not exceed 
50% in volume.

These machines must be in conformity with the 
European (or otherwise applicable) legislation and be 
maintained and serviced according to the producers’ 
orientations. It is also important that regular maintenance 
be documented, where all safety rules must be respected, 
such as for instance, the presence of a device that cannot 
fail in an emergency (if the oxygen pressure drops, N2O 
supply must automatically stop).7 Nitrous oxide causes 
minor depression in cardiac output while peripheral 
resistance is slightly increased, thereby maintaining the 
blood pressure.This is of particular advantage in treating 
patients with cerebrovascular system disorders. Nitrous 
oxide is absorbed rapidly, allowing for both rapid onset 
and recovery (two to three minutes). It causes minimal 
impairment of any reflexes, thus protecting the cough 
reflex.8 Studies have reported negative outcomes 
associated with use of nitrous oxide greater than 50 
percent and as an anesthetic during major surgery.9

Nitrous oxide has been associated with 
bioenvironmental concerns because of its contribution 
to the greenhouse effect. Nitrous oxide is emitted 
naturally by bacteria in soils and oceans; it is produced 

by humans through the burning of fossil fuels and 
forests and the agricultural practices of soil cultivation 
and nitrogen fertilization. Altogether, nitrous oxide 
contributes about five percent to the greenhouse effect 
Only a small fraction of this five percent (0.35 to two 
percent), however, is actually the result of combined 
medical and dental applications of nitrous oxide gas.10 
Adverse effects of nitrous oxide: Nitrous oxide has 
an excellent safety record. When administered by 
trained personnel on carefully selected patients with 
appropriate equipment and technique, nitrous oxide is a 
safe and effective agent for providing pharmacological 
guidance of behaviour in children. Acute and chronic 
adverse effects of nitrous oxide on the patient are 
rare.11 Nausea and vomiting are the most common 
adverse effects, occurring in 0.5 percent of patients. A 
higher incidence is noted with longer administration 
of nitrous oxide/ oxygen, fluctuations in nitrous oxide 
levels, and increased concentrations of nitrous oxide. 
The practitioner, however, may recommend that only a 
light meal be consumed in the two hours prior to the 
administration of nitrous oxide. The long-term exposure 
to nitrous oxide used as a general anesthetic has been 
linked to bone marrow suppression and reproductive 
system disturbances.12 

Pyramidal (Oral Sedative):16-19 Midazolam, one of 
the commonly used oral sedation agent in children has 
several characteristics such as safety of use, rapid onset 
and some degree of amnesia that makes it a desirable 
sedation agent in children. Therefore, oral midazolam 
sedation is recommended for short dental procedures in 
children. A variety of sedative drugs has been used for oral 
sedation in young children including benzodiazepines. 
Midazolam is a newer-generation benzodiazepine with 
wide toxic/therapeutic ratio and safety margin, and does 
not produce prolonged sedation associated with other 
benzodiazepine such as diazepam. When taken orally, 
midazolam is rapidly absorbed in the gastrointestinal 
tract, produces its peak effect in relatively shorter time of 
about 30 minutes, and has a short half-life of about 1.75 
hours. When given in doses between 0.5 to 0.75 mg/kg 
of body weight, oral midazolam has been found to be 
a useful sedative agent for pediatric dental outpatients. 
Midazolam has also been shown to enhance anterograde 
amnesia when used preoperatively in pediatric patients. 
Midazolam is a short acting anxiolytic agent, with short 
duration of action, that makes its use limited to short 
dental procedures only. The clinical use of midazolam 
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is primarily reserved as premedication/sedation drug, 
though it also has anticonvulsant and muscle relaxant 
proper- ties. One of the limiting factors in the use of 
midazolam for sedation is the short length of action. 
So, midazolam can be used effectively in pediatric 
patients for short, mildly painful and minimally invasive 
procedures. Paediatric dosage of midazolam: Midazolam 
has been used orally at doses between 0.2-1.0 mg/kg with 
onset of action between 20-30 minutes. Several studies 
have been conducted to determine an optimal dose of 
oral midazolam for sedation by comparing various doses 
of oral midazolam. Oral midazolam in a dose of 0.5 mg/
kg is suitable premedication for child patients (ASA 
Category I) during short dental procedures. Another 
study compared two dosages of oral midazolam (0.3 
mg/kg or 0.5 mg/kg) in 31 physically and neurologically 
compromised pediatric (3-18 years) dental patients; both 
dosages proved successful, without intraoperative or 
postoperative complications. 

ORAL MIDAZOLAM WITH NITROUS 
OXIDE

Oral midazolam is often used in combination 
with nitrous oxide for dental sedation in children. A 
study compared the effectiveness of oral diazepam and 
midazolam alone and in combination with nitrous oxide 
for sedating autistic patients during dental treatment; 
the midazolam/nitrous oxide combination was found 
significantly more effective than diazepam/nitrous oxide 
combination. A study reported that combination of oral 
midazolam (0.6mg/kg) and nitrous oxide (30-50%) is 
effective and safe in young dental patients who need 
minimal restorative treatment. Some study have also 
recently reported similar results with combination of 0.5 
mg/kg oral midazolam and nitrous oxide (50%) in 4-6 
year old children. The use of nitrous oxide may prolong 
the working time to some extent and simultaneously 
incorporates its own desirable effects (such as analgesia) 
in the clinical situation.20-23 

COMPLICATIONS

The main complications related to conscious 
sedation are:22,23

 z Hypoxia

 z Nausea and vomiting

 z Inadvertent general anaesthesia (over sedation).

CONCLUSION

The provision of adequate anxiety control is an 
integral part of the practice of dentistry. All patients 
deserve appropriate anxiety control for any dental 
procedure. The application of conscious sedation 
should be carried out effectively and precisely so that 
it maintains a healthy gap from general anesthesia and 
unconsciousness. More concern should be taken when 
this process is applied on pediatric patients. Seditionist 
must be aptly trained to perform sedations on patients.
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ABSTRACT

A patient provided with a certain removable prosthesis is given instruction regarding how to use, maintain the 
prosthesis and when to report in the clinic for the clinician’sintervention. This article shall review the recall 
scheduling of patients after insertion of prosthesis for further examination and modification as described by 
various authors.

Keywords: Recall,removable,scheduling, post-insertion, follow-up, prosthesis

Corresponding Author:
Dr. Debarchita Sarangi
Assistant Professor, Department of Prosthodontics,
Institute of Dental Sciences,
Siksha O Anusandhan (Deemed to be University),
Bhubaneswar-751003, Odisha
Mobile: 9439742118
Email: debarchita2016@gmail.com

INTRODUCTION

Removable prostheses include complete dentures, 
partial dentures (treatment partial dentures, cast partial 
dentures, immediate dentures, etc.), maxilla-facial 
prosthesis, extra-oral appliances(Fig.1) The need of 
removable prosthesis may have decreased, but the 
demand to cater patients still exists from the past. Even 
the advent of various technologies has not been able to 
exhibit fall in the requirement of prostheses.

Fig 1: Types of Removable prostheses

Counseling should be done for: insertion and removal 
of the prosthesis; maintenance of remaining natural teeth 
and prosthesis; follow-ups.Therefore, maintenance of 

prostheses by the patient and follow-up after insertion by 
the dentist collectively, not only lead to a better longevity 
of the prostheses, but also better acceptance of the same by 
the patient. This subsequently amounts to a good doctor-
patient relationship and psychological satisfaction of the 
patient. To achieve this, communication during insertion 
and follow-ups after it are a must.1

All the verbal instruction can be given in a printed 
format as some points may be misunderstood only on 
explaining. Moreover , written instruction are more 
impactful , the instruction leaflet can be written down 
in the following headings : Need of a partial /removable 
prostheses or appliance ; break-in period ; learning to 
speak clearly , eat ; sore-spots after insertion ; care of the 
prosthesis ; maintenance ; hygiene.2

DISCUSSION

There are various approaches to schedule the patient 
for the next visit after prosthesis insertion. Patient’s 
first follow-up appointment scheduled post-insertion of 
complete denture is after ten days. By this time, usually 
the patient is in better state of acceptance.But, during 
the last visit, the patient should be explained that s/he 
should call for appointment if a “sore-throat” persists for 
3-days continuously. The follow-up schedule after the 
first follow-up should be:

 z 3weeks from the first(second visit)
 z 6 weeks from the first (third visit)
 z 3 months after the third visit (fourth visit)
 z 3 months after the fourth visit (fifth visit )
 z Subsequently every six  months 3
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There is another protocol for scheduling 
appointments for removable partial dentures:

 z First appointment: 24 hours after insertion. 
Minor changes are supposed to be made if any 
erythematous areas are examined, only after 
determining the cause.

 z Second appointment: 48 to 72 hours after the first 
appointment.2

Another protocol for recalling removable partial 
denture patients:

 z First appointment: 24 hours after insertion to 
correct occlusal errors and to check immediate 
tissue reaction.

 z Second appointment: after 7days after the first visit.
 z The next revisits are: every 3-6 months.4

In case of presence of remaining natural teeth, 
periodontal maintenance is also a must. According to a 
study by Farooqi et al., periodic recalls for periodontal 
condition maintenance should be scheduled. There can 
be no “ One size Fits all “rule for such appointments. The 
recalls vary from patient to patient as per the condition 
of their remaining teeth.5

Patient should report immediately when there is 
a problem or when adverse tissue reactions are seen .6 
The patient should report for the first review in a week’s 

time and it should be no longer than that . 7In case of 
cementation of restorations, the first visit should be ten 
days after cementation. This is done to chiefly examine 
the gingival sulcus. Recall visits atleast every 6 months 
should be planned for patients with cast-restorations.8

Boucher has advocated a recall appointment 24 
hours immediately after insertion and then a periodic 
reappointment phase.9A single post-delivery adjustment 
usually is enough but additional adjustments can be made 
48-72 hours after the first adjustments. Maintenance 
visits scheduled every 3,6 and 12 months should be 
advised to the patient.10

In case of insertion of insertion of a definitive 
obturator, the patient is recalled 24 hours after the 
insertion and necessary corrections are made. The 
subsequent follow-up depends upon the findings in 
the above appointment.11The follow-up for palatal lift 
prosthesis should ideally be within 2-3 days of insertion. 
12The recall visits have been summarized in Table 
1,2,3and 4.

According to Wagner, a positive attitude of 
the patient helps him to get accustomed to the new 
removable prosthesis . Wearing it regularly helps the 
patient to be confident with the same. Even though , 
complete restoration of chewing ability as natural teeth 
is not expected , healthy nutritious denture-friendly diet 
should be followed for general well-being .13

Table 1: Recall appointments for Complete Denture Patients

Appointment 
after insertion John J Sharry3 Boucher10 Basker and Davenport7

Complete Dentures

First 10 days 24 hours immediately after 
insertion

In a week’s time and no longer 
than that.

Second 3 weeks from first --------------- ---------------
Third 6 weeks from first ----------------- ---------------
Fourth 3 months from third ----------------- ---------------
Fifth 3 months from fourth ----------------- ---------------

Subsequently Every six months ----------------- ---------------

Table 2: Recall appointments for Removable partial Denture Patients

Appointment 
after insertion Grasso and Miller2 Mccracken’s4 Stewarts 10

Removable partial dentures

First 24 hours after insertion 24 hours after insertion Single post-delivery appointment. 
(Time not specified)

Second 48-72 hours after first 
appointment 7 days after first visit 48-72 hours after first appointment.

Subsequently ----------------- Every 3-6 months Maintenance visits avery 6 months.
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 Table 3 : Recall appointments for Maxillo-facial Prosthesis Patients

Appointment after insertion Definitive obturator 11 Palatal lift prosthesis 12

Thomas Taylor: Clinical Maxillofacial Prosthetics
First 24 hours after insertion Within 2-3 days after insertion

Table 4: Recall appointments in presence of remaining natural teeth

Appointment 
after insertion Farooqi Rosenstiel

Periodontal health of remaining natural teeth Insertion involving a cementation procedure

First No “One size fits all “appointmentschedule. 10 days after cementation to examine 
gingival sulcus.

Subsequent visits Patient recalled periodically according to need. Recall visits every 6 months

CONCLUSION

The minimum time for each appointment should 
be around 15minutes .10 A student may require more 
time for the same. The patient should report as per the 
scheduled recall appointment. In conditions when the 
first recall appointment are scheduled 2-3 days or more 
after , the patient should report whenever necessary and 
should discontinue the use of the prostheses for some-
time in presence of soreness and pain . The design and 
maintenance of every removable differs from each other 
which should be supplemented by the dentist in the post-
insertion instruction .Thus, the whole idea of recall visits 
should be need-driven and be decided by the clinician 
and not only be theoretically followed.
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ABSTRACT

Many relevant studies on lime stabilization have been done with regard to swell – shrink behaviour of 
expansive soils. Sequential lime mixing technique was also proven to be effective in limiting the swell 
shrink behaviour. But, strength and deformation are generally the most important parameters in assessing 
the effect of soil stabilization in pavement and other geotechnical practices. Therefore, the impact of these 
modification techniques has to be studied in terms of unconfined compressive strength of lime-treated 
soft clays. Such studies would definitely imbibe confidence in the practitioners to take up these advanced 
stabilization techniques which would in turn make our designs more robust and safer. In this regard, the 
current investigation is taken up to examine the efficiency of lime precipitation technique by sequential 
mixing of sodium hydroxide (NaOH) and calcium chloride (CaCl2). The lime precipitated in expansive soil 
is likely to change the basic properties by short term modification reaction and long term pozzolanic reactions 
between soil and lime. In expansive soils, Initial Consumption of Lime (ICL) was established based on the 
experiment proposed by Eades and Grimm. All the laboratory tests were done by maintaining these moisture 
and compaction conditions. Lime precipitation was employed on the mixes and its time dependent impact on 
physico - chemical behaviour of expansive soil and formation of various cementation products were studied. 
The study discusses the effect of these reactions on Particle size, Unconfined Compressive Strength (UCS) 
and California baring ratio (CBR). The soil-lime modification reactions had significant impact on the index 
properties and Particle size of the expansive soil. Due to strong short time modification reactions and long 
term pozzolanic reactions, a notable increase in the CBR and UCS values of the expansive soil was observed

Keywords: Expansive Soils, Lime Precipitation, Soil Stabilization, CBR, UCS

INTRODUCTION

Locally available expansive soils, which are well 
known in India by the name black cotton soils, are highly 
fertile for agriculture but are treacherous for pavements, 
runways, and light to medium loaded residential 
buildings resting on them due to the high swell-shrink 
potentials caused by moisture fluctuation in these soils 
[18]. This swell-shrink behavior causes damage to the 
structures resting on them. The swell-shrink behavior is 
due to the existence of a mineral called Montmorillonite. 
This clay mineral, when comes in contact with moisture, 
expands. Soils rich in these minerals are present in many 
regions all over the world, particularly in semi-arid and 
arid regions [8].

The damage due to expansive soils to the structures 
built on them is immense. National Science Foundation 
(NSF) sponsored studies stated that the structural damage 

due to expansive soils - mainly to pavements and light 
buildings is more than any other natural calamity [4]. As 
per the detailed review of expansive soils by Gromko 
(1974), it can be estimated that the annual cost of 
damage from these soils in the United States alone is 
$9 billion [3]. Problems with expansive soils have been 
reported worldwide.

Various treatment procedures were recommended to 
stabilize expansive soils. Based on the soil modification 
mechanism, soil stabilization have been classified into 
thermal, physicochemical, chemical and mechanical 
stabilizations. Among these, the most used methods are 
mechanical and chemical stabilization as they provide rapid 
and reliable improvements to soil properties. Even among 
chemical stabilization, the most popular material used to 
limit the swell-shrink potential is lime. Stabilization with 
lime achieves improved plasticity, compressive strength 
and elastic moduli of expansive clays [6] [7].
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Lime Stabilization: With addition of lime to expansive 
soil either in the form of Quick lime or hydrated lime 
(Slaked lime), the soil properties are altered by short term 
modification reaction and long term pozzolanic reaction 

[11]. Short term modifications partly imparts strength to 
the soil by modifying the physicochemical properties 
while long term pozzolanic reactions impart strength by 
producing cementitious gels such as Calcium-Silicate-
Hydrates (CSH) and Calcium-Aluminate-Hydrates 
(CAH) as the calcium from the lime reacts with the 
silicates and aluminates [12] [13]. The long-term pozzolanic 
reactions can last for long periods as long as sufficient 
lime is available and the pH remains greater than 10.  
Due to these reactions, lime treatment can yield great 
and lasting increase in strength.

In view of the above difficulties and limitations in 
certain conditions, Thyagaraj in 2012 proposed a new 
method called ‘In situ lime precipitation technique’ in 
which NaOH and CaCl2 are permeated consequently into 
the expansive soil from bore holes, such that lime gets 
precipitated in the soil. Lime precipitation takes place as 
per the reaction below:

2NaOH + CaCl2  2NaCl + Ca(OH)2

Thyagaraj et al in 2014 compacted expansive soil 
in cylindrical mould and sequentially permeated with 
CaCl2 and NaOH solutions through a hole in the centre 
filled with soil of high permeability. Results from this 
model test concluded that the pH of the soil increased to 
12 which would be favourable for pozzolanic reactions 
to occur [16].

Previous studies on in-situ lime precipitation by 
sequential mixing have reported positive findings; 
however, it is not examined in detail, especially for 
pavement applications and this project aims to investigate 
in detail the effect of sequential mixing of CaCl2 solution 
and NaOH solution on the index properties, particle size, 
UCS and CBR of compacted expansive soils [17].

EXPERIMENTAL STUDY AND 
METHODOLOGY

The expansive soil used in the study is the Black 
cotton soil, which is locally available and has the 
following properties:

Property Value
pH 8.25

Specific gravity(Gs) 2.65
Grain size Distribution

Gravel (%) 4
Sand (%) 29
Silt (%) 27
Clay (%) 40

IS classification CH
Index properties

Liquid Limit (%) 69
Plastic Limit (%) 25

Shrinkage limit (%) 11
Plasticity Index (%) 44

Compaction characteristics
Maximum dry density (g/cm3) 1.68
Optimum moisture content (%) 20

Unconfined compressive strength (kg/cm2) 2.2
California Bearing Ratio (soaked) (%) 2.15

In the current study chemically pure Sodium 
Hydroxide (NaOH) and Calcium Chloride (CaCl2) are 
used. In-situ lime precipitation can be done by sequential 
mixing of NaOH and CaCl2 solutions in the soil. When 
NaOH and CaCl2 are mixed in soil, lime is precipitated 
as per the following equation:

2NaOH + CaCl2  2NaCl + Ca(OH)2

80 g of NaOH + 110 g of CaCl2  
117 g of NaCl + 74 g of Ca(OH)2.

NaOH and CaCl2 solutions are prepared keeping the 
ratio of them same and to increase the amount of lime 
precipitated is increased by adding more concentrated of 
CaCl2 and NaOH solutions.

For determining the index properties of the soil, 
120g of air dried soil passing 425μm was taken. As 
the liquid limit of the untreated soil is 69%, 41.4 ml 
of NaOH solution and 41.4 ml of CaCl2 solution of 
desired concentration is mixed and tested after placing 
the samples in desiccator for 24hr. The corresponding 
calculated amount of lime precipitated and the % of 
lime precipitated for various concentrations of CaCl2 
and NaOH is as shown in Table 1. For determining UCS 
and CBR values of the soil, the samples are prepared 
at OMC. The index properties of the soil are found out 
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according to Indian standards [19-23]. The OMC of the soil is 20%, so both UCS and CBR samples are prepared by 
mixing corresponding amount of CaCl2 and NaOH solutions. Table 2 shows the corresponding % of lime precipitated 
for various concentrations of CaCl2 and NaOH.

Table 1: Index Properties samples-lime precipitation corresponding to different samples

Sample Percentage of solution con. on weight 
basis: %

Calculated amount of 
lime precipitation(g)

% of lime precipitation 
by weight of soil

S1 10 % CaCl2 + 7.3% NaOH 2.78 2.31
S2 20% CaCl2 + 14.6%  NaOH 5.57 4.63
S3 35 %CaCl2 + 25.5%  NaOH 9.73 8.08
S4 50 %CaCl2 + 36.4%  NaOH 13.9 11.55
S5 65 %CaCl2 + 47.3%  NaOH 18.07 15

Table 2: Engineering Properties (UCS & CBR) samples-lime precipitation corresponding to different samples

Sample Percentage of solution con. on weight basis: % % of lime precipitation by weight of soil
S1 10 % CaCl2 + 7.3% NaOH 0.67
S2 20% CaCl2 + 14.6%  NaOH 1.34
S3 35 %CaCl2 + 25.5%  NaOH 2.3
S4 50 %CaCl2 + 36.4%  NaOH 3.3
S5 65 %CaCl2 + 47.3%  NaOH 4.3

RESULTS

Index Properties:

Table 3: Atterberg limits corresponding to % lime 
precipitated in soil

Sample Lime 
%

Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

Shrinkage 
Limit

S1 2.31 57 29 28 16
S2 4.63 53.5 35 18.5 23.5
S3 8.08 50 38 12 34
S4 11.55 48.5 40 8.5 36.6
S5 15 47.5 41.5 6 39.3

Figure 1: Variation of Atterberg limits with % of 
lime precipitation

Figure 2: Liquid limit and plasticity index 
of untreated and lime treated soils plotted in 

casagrande’s Plasticity chart

Fig 1 plots the variations of index properties of 
soil with percentage lime precipitation occurring 
(calculated) on sequential mixing of NaOH and CaCl2 

in soil. The liquid limit of samples treated with lime 
reduced to 47.5% – 57% from an untreated value of 
69%. The plasticity index of lime treated samples also 
reduced to 6–28% from 44%. The shrinkage limit of 
lime treated specimens increased significantly to 16–
39.3% from 11%. It is evident from the figure that the 
shrinkage potential reduced drastically with the increase 
in % of lime precipitation. The liquid limit and plasticity 
index decreased significantly, and plastic limit increased 
consiradably This can be mainly attributed to strong 
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short-term lime modification reactions occurring on 
lime precipitation treatment as most of the pozzolanic 
reactions occur at curing periods greater than 7 d [1]. 
The short-term modification reactions occur from the 
replacement of monovalent exchangeable cations on the 
negatively charged clay surface by divalent calcium ions 
(Ca2+). This cation exchange decreases the thickness of  
diffuse ion layer, which in turn increases the net inter-
particle attraction and promotes particle flocculation/
aggregation, and alters the plasticity characteristics of 
expansive soil [5][14].

The significant increase in shrinkage limit of lime 
precipitation treated specimens indicates mainly the 
amount of clay fraction. As the amount of clay fraction 
(<0.002 mm) decreases, shrinkage limit increases 
while shrinkage of the soil decreases. The reduction in 
shrinkage of lime precipitation treated specimens on 
drying was due to particle aggregation due to cation 
exchange and particle agglomeration reactions [8]. 

The increase in particle flocculation/aggregation 
changes a part of the clay fraction into a silt size fraction, 
and alters the plasticity characteristics. This is illustrated 
in Figure 2, which plots the liquid limit and plasticity 
index in Casagrande’s plasticity chart. 

The lime precipitation treatment alters the expansive 
clay classification to MI (medium compressible silt) and 
MH (high compressible silt) from CH (high compressible 
clay).

Particle Size Analysis:

Figure 3: Variation in gradation curve with % lime 
precipitation

Figure 3 shows that the grain size distribution of 
lime treated soil. As the amount of lime added increased 
there was an increase in sand and silt fractions due to 
which the clay fractions reduced.

Unconfined Compressive Strength (UCS):

Table 4: UCS at different curing periods and 
corresponding pH
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S1 0.67 3.5 9.33 3.7 9.5 4 9.71
S2 1.34 3.7 10.25 4 10.33 4.3 10.4
S3 2.3 4.2 11 4.4 11.25 4.7 11.5
S4 3.3 4.9 12.01 5.1 12.1 5.5 12.1
S5 4.3 5.3 12.14 5.8 12.2 6.7 12.2

Figure 4: Variation of UCS at 7 days curing period 
and soil pH with lime precipitation %

Figure 5: Variation of UCS at 14 days curing period 
and soil pH with lime precipitation %

Figure 6: Variation of UCS at 28 days curing period 
and soil pH with lime precipitation %
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Fig 4, 5 and 6 show the variation of UCS of the 
expansive soil with the calculated % of lime precipitated 
on mixing of NaOH and CaCl2. As the % of lime 
precipitated increased, the UCS of the expansive soil 
increased. Figures also show that the pH of specimens 
increases as the % lime precipitation increases. Pevious 
studies suggested that the dissolution of silica (SiO2) and 
alumina (Al2O3) from the clay lattice begins at a pH of 
8.0, and at a pH of about 10.0, maximum dissolution 
occurs (Barker et al., 2006; Boardman et al., 2001; Rogers 
et al., 2000). The dissolved alumina and silica combine 
with calcium ions to form Calcium-Silicate-Hydrate 
(CSH) and Calcium-Aluminate-Hydrate (CAH), which 
cements the clay particles together and increases the 
strength [2][9]. Bell (1988) suggested that at initial periods 
of curing, the compressive strength increase is due to 
poorly formed cementation products [1].

California Bearing Ratio:

Figure 7: Variation of CBR with % lime 
precipitation and curing period

From Fig 7, it can be concluded that there is a 
slight variation in CBR at 7 and 28 days of curing for 
S1 and S2 whereas there is noticeable increase of CBR 
from S3 to S5.As already discussed, samples having % 
lime precipitation greater than ICL were found to give 
good results i.e. precipitated lime improves the soil and 
provides favourable conditions to pozzolanic reactions 
to occur. This noticeable increase in CBR is mainly 
attributed to long term pozzolanic reactions which occur 
when calcium ions combine with dissolved alumina and 
silica (in alkaline conditions pH >12) from clay lattice 
to form CAH and CSH, which cement the clay particles 
together leading to an increase in CBR (Barker et al., 
2006; Diamond et al., 1963; Eades and Grim, 1960; 
Rajasekaran and Rao, 1998; Wang et al., 1963).

CONCLUSIONS

 z The soil modification reactions have significant 
impact on the index properties and particle size 
(gradation curve) of the expansive soil.

 z The modification reactions shifted the gradation 
curve to the right as the % lime precipitation 
increase which shows alteration of fine particles 
into coarser particles.

 z The lime modification reactions along with soil-
lime pozzolanic reactions increased the unconfined 
compressive strength by 3 times at 4.3 % of 
calculated lime precipitation at 28 days curing 
period.

 z At 4.3% calculated lime precipitation, the CBR of 
soil samples cured for 28 days improved from 2.15 
to 78.9

 z The strength properties such as UCS and CBR 
values of samples have been increased with increase 
in % lime precipitation and curing period.
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ABSTRACT

Long-term behavior of a granular material under repeated loading plays a vital role to understand the 
behavior of rutting in pavements. Many researchers observed the behavior of permanent strain accumulation 
in the granular material under cyclic loading condition. The permanent deformation of granular material 
caused by numerous factors varies with the degree of each factor influence on granular material. This paper 
summarizes and discusses the impact of individual factors on permanent deformation of granular material 
through reference to published scientific data. As well, this paper outlines the different constitutive models 
to find the permanent strain and discusses the permanent strain modelling using shakedown theory.

Keywords: Permanent deformation, Shake down theory, Granular material, Numerical modeling

INTRODUCTION

The growth of developed and industrialized 
countries depends on the quality and connectivity of 
roads. Governments invest the significant amount of 
money on pavement construction and maintenance. In 
an early 20th century and 19th century, pavements were 
constructed using the rule of thumb procedure. As there 
wasn’t a standard procedure of pavement construction 
back in those days, they adopted some methods from 
the knowledge gathered from long-term observations. 
Later on, empirical methods were developed and were 
standardized based on performance observations, but were 
confined only to the local materials available and thus 
couldn’t be adopted in case of new or alternate materials. 
Materials were characterized based on simple index 
tests, and these methods did not consider the procedure 
of construction and frost susceptibility of pavement 
materials. The main problem of traditional design methods 
is that they are restricted only to few types of pavement 
materials and design procedures. Due to urbanization, the 
rate of availability of local virgin aggregates decreased, 
as result engineers were forced to adopt by-products and 
recycle aggregates as pavement materials. On the other 
hand, due to increase in traffic,the deformation of roads 
increased resulting in a hike in maintenance cost. The 
empirical methods fail to adopt the situations as mentioned 
above. To overcome these drawbacks, mechanistic design 
procedures were developed. These techniques are used to 
figure out deformations of pavement materials and layers 

under different loading and environmental conditions. 
These methods provide resilient modulus factor for 
better understanding the characterization and permanent 
deformation used to find out rutting in the pavement layers.

Rutting, generally seen as a groove or despondency 
on the surface of flexible pavements. It also provides 
steering difficulties for drivers. To overcome the 
problems due to rutting, we must understand the elasto-
plastic performance of a granular material under different 
loading conditions. Permanent strain and elastic strain of 
granular materials are illustrated in Figure.1.This paper 
summarizes and discusses the impact of individual 
factors on permanent deformation of granular material 
and constitutive models.

Factors affecting permanent strain

Figure 1: Strains in granular materials during one 
cycle of load application
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Effect of stress: Stress plays a vital role in the 
accumulation of permanent deformation of the granular 
material.

Morgan (1966), Conducted repeated triaxial load 
test on granular material and observed that with an 
increase in deviatory stress, accumulation of permanent 
strain decreases and for confining pressure it was seen 
vice versa. Lashine et al., (1971) studied behavior of 
crushed stone under repeated load in drained condition 
and observed that permanent strain interrelated to the 
ratio of deviatory stress to confining stress. Similar 
results observed by

Raymond and Williams (1978), Pappin (1979), 
Thom (1988) characterized permanent deformation 
for static shear test and stated thatstatic failure line is 
considered as a boundary for permanent strain under 
repeated loading. Lekarp and Dawson (1998) argued 
that as the accumulation of permanent strain was not 
a sudden process,it is not necessary to consider static 
failure stage in finding the permanent deformation of the 
granular material.

[4]studied the behavior of the geo-textile reinforced 
granular material and found that geo-textile reinforcement 
does not show a significant effect in the decrement of 
permanent deformation above 200kpa stress level. [14]

initiated the study of permanent deformation behaviour 
of stabilized silty sand with fly ash and fiber. They 
reported that nearly 21% decrement in permanent 
strain with silty soil+30% flyash stabilized with coir 
fiber whereas 18% percentage decrement observed in 
permanent strain when stabilized with synthetic fiber. 
They also reported that accumulation of plastic strain of 
soil (both stabilized and un established soil is directly 
proportional to deviator stress level and inversely 
proportional to confining pressure.

Effect of number of load applications: The accumulation 
of permanent strain is not a sudden process. Each increment 
of stress in repeated load triaxial test (R.L.T.T) contribute 
the considerable amount of permanent deformation, so 
the number of load cycles are to be taken into account in 
finding permanent deformation.

[16]observed permanent deformation behavior of 
the granular material under repeated triaxial test and 
found that it was increased even after applying two 
million load cycles. Barksdale (1972) correlated the 
permanent deformation with log number of repetitions, 

and his studies show that there was a sudden increase 
in permanent deformation at a higher number of load 
repetitions. Yang and Huang (2008) studied the long-
term behavior of cohesive subgrade and observed that 
accumulation of permanent deformation was same from 
10,000 cycles to 1,00,000 cycles. Similar behavior 
was observed by Farsakh et al., (2012) for a stabilized 
granular base with geogrid.

[14] studied the behavior of reinforced silty sand 
with fibers and reported that at 100 repetitions fiber 
reinforcement decreases permanent strain by only 
1.35% whereas for 10,000 cycles it was 21%.Anupamet 
al.,(2014) conducted a series of triaxial tests to observe 
the accumulation of plastic strain of unreinforced and 
fly ash-rise husk ash stabilized low plasticity clayey 
soil. They found that 64% reduction in plastic strain 
when soil stabilized with fly ash whereas 67% reduction 
observed when soil stabilized with rice husk ash. One 
more interesting observation observed that up to 1000 
load cycles the rate of accumulation of permanent strain 
is following the same trend for both unstabilized and 
stabilized low plasticity clayey soil.

Effect of moisture content: The stiffness of granular 
materials depends on the amount of water present in it. Up 
to ample amount of water, stiffness increases then decrease. 
According to Lekarp and Dawson et al., (1998) pore 
pressure increases and even permanent strain also increases 
due to the availability of free moisture in the pavement. 
Similar results were obtained by Saevarsdottir (2013), who 
studied pavement materials using an A.P.T track

Haynes and Yoder observed 100% more permanent 
strain when a degree of saturation increased from 60% 
to 80%. Lin also observed similar behavior for silty 
subgrade soil and stated that 5-20% increment in optimum 
moisture results in 300% increment in permanent strain. 
Barksdale (1972) studied the permanent strain behavior 
of base course material and came up with the result that 
68% of permanent strain was observed for the soaked 
condition when compared to the partially statured 
condition. Similar results were observed by Aiban et al. 
(2006)[4], who studied the permanent strain behavior of 
geotextile and cement stabilized subgrade and observed 
that geotextile stabilized subgrade showed higher 
loading capacity under soaked condition compared to 
unsoaked condition. Thom and Brown considered the 
effect of pore pressure and stated that permanent strainis 
not only due the increase in pore pressure but also due to 
lubricant effect.
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Abu-Farsakh considered the effect of reinforcement 
on resilient and permanent deformation of base materials 
and observed that the effect of geogrid at optimum 
moisture stage is more when compared to dry of 
optimum and wet of optimum. Abu-Farsakh et al., (2012) 
observed that OMC+2.5% stage untreated granular 
material show less permanent deformation than geogrid 
reinforced granular base materials at 100 load cycles. 
The reason is that sample compacted wet of optimum 
needs more load cycles to interlock due to dispersed 
fabric structure.Murab et al. (2014) investigated the 
effect of cement stabilization on the deformation 
behaviour of weak subgrade soils and observed that 
stabilization more effective when soil compacted at wet 
of optimum condition than optimum moisture condition. 
They concluded that effect of moisture and deviator 
stress levels are driven forces for the accumulation of 
plastic strain.

Effect of density: Effect of density in the granular 
material is predominantly expressed in terms of 
compaction effort. In general, the rate of compaction is 
inversely proportional to permanent strain. Barksdale 
tested several base course material and 185% increment 
in permanent strain is observed between 95% and 100% 
compaction effort. Allen conducted several repeated 
load tri-axial tests for granular base material and crushed 
limestone and observed 80% reduction in strain for 
granular base material and 22% reduction for crushed 
limestone when the samples were compacted using 
modified proctor density instead of standard proctor 
density. It was supported by the Holubec and explained 
that rounder particles are less pounced than angular 
particles because of initial higher relative density.

Khedr observed that base and sub-base material 
mainly consists of crushed rock having same grain size 
because of which increase of permanent deformation 
resistance increased with compaction effort. Aiban et al. 
(2006)[4] observed that as the density increases the geo-
textile effect on load carrying capacity decreases. Lin et 
al. observed15% decrement in permanent deformation 
for silt subgrade when density increases from 91% to 
95%. Bilodeau et al. (2008)found 41% less permanent 
deformation for aggregates when the compaction effort 
changed from 92% to 100%. Wayne studied the behavior 
of geo-grid stabilized unbound aggregates and stated that 
geo-grid reinforcement was effective in the decrement of 
permanent strain even when the lower layers of geogrid 
are compacted with less density compared to top layers 
of geogrid.

Effect of fines content: Barksdale[7] observed the effect 
of fines content on the granular material and found that 
with an increase in fines content there was a decrease 
in permanent deformation resistance. According to 
Mishra if the fines having plasticity index more than ten, 
it shows a drastic effect on permanent deformation of 
the unbound granular material. This was supported by 
the Cerni et al. (2012), who investigated on unbound 
granular material with calcareous fines (non-plastic) 
and silty clay fines under similar stress and moisture 
and found that calcareous fines have less permanent 
strain compare to silty clay fines. Mishra et al., observed 
that 8% fines are limiting value for crushed aggregates 
whereas 4% fines are limiting for uncrushed gravel and 
stated that fines effect is more pronounced in permanent 
deformation compared to the resilient modulus. Soliman 
and Shalaby (2015) observed that 9% fines are optimum 
content for gravel material whereas 4.5% for limestone.

Effect of grading and aggregate type: [16] observed a 
decrement in permanent deformation when the relative 
density is increased by grading under similar compaction 
effort.

Allen observed plastic strain accumulation for 
rounded particles is high compared to angular particles 
(crushed stone) with similar density and surface 
characteristics due to better interlocking in angular 
particles. Barksdale[7] observed that blade shape crushed 
aggregates are more pronounced to permanent strain 
accumulation compared to other shapes of crushed 
aggregates. Rao. C et al. (2002) believed that crushed 
particles exhibit higher resistance to accumulation of 
permanent strain compared to uncrushed particles due to 
the load distribution capacity.

Effect of principal stress reorientation: Principle stress 
reorientation plays a predominant role in soils stiffness. 
The concept of reorientation principle is difficult to 
understand as the lab behavior is not simulating the 
field condition. Youd (1972) observed that when ever 
a rotation in principle stress axes occur, there was an 
increase in density for sands in a shear box. Ansell and 
Brown (1978) studied behavior of crushed limestone 
and stated that density is directly associated with the 
amount of observed cyclic shear. Chan (1990) reported 
that lime stone shows lesser resistance to permanent 
strain compared to no shear stress condition when shear 
stress is used in cyclic tests. From the results, we can 
observe that bi-directional shear stress pronounce lesser 
resistance to the accumulation of permanent strain 
compared to unidirectional shear stress.
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Effect of stress history: For granular materials stress 
history is directly associated with the accumulation 
of permanent strain. Brown and Hyde observed that 
immediate application of higher stress pronounced more 
plastic strain compared to the successive application of 
stresses due to which materials get stiffer for each load 
application up to a limited number of load cycles. CEN 
2004a introduced multi-stage repeated load triaxial test 
(M.S.R.L.T) procedure to determine the accumulation 
of permanent strain in the granular material. M.S.R.L.T 
test procedure is applied on a single specimen in 
several stress paths and the test results can be related 
to field situation due to the inclusion of stress history. 
Rahman and Erlingsson, (2015) studied the behavior of 
accumulation of strain using M.S.R.L.T test procedure 
and revised VTT model developed by Korkiala-Tanttu 
according to M.S.R.L.T Procedure.

Modelling permanent strain with respect to number 
of load cycles

Lentz and Baladi conducted a repetitive triaxial test 
on the sand. Based on the observations,he proposed a 
model to find out the permanent deformations with 
a number of load cycles and the difference between 
principle stresses and co-relate with the static triaxial 
test results.

e1,p = e0,95sln(1 − q/s)−0.15 + ln(N)
a q s
b q s
( / )

( / )1�
�
�
�

�
�
�

Barksdale[7] conducted several cyclic tri axial tests 
on base course material to find the relation between the 
number of load applications and permanent deformation 
and proposed a relation with respect to the log-number 
of repetitions.

e1,p = a + blog(N)

Sweere (1990) performed a large number of cyclic 
triaxial tests on granular base materials using 10,00,000 
load repetitions. He didn’t agree on regression equation 
which was proposed by Barksdale[7] and proposed 
another equation which is in log-log form.

e1,p = aN
b

Khedr(1985) observed permanent strain 
accumulation of crushed limestone by using cyclic 
triaxial test and proposed an equation using a number 
of load cycles under variable confining pressure (VCP).

e
1, p

N
 = A1N

−b

Paute et al. (1988) observed continuous increment 
in permanent accumulated strain towards asymptotic 
value. He proposed an equation without considering first 
100 load cycles.

e* 1,p = 
A N

N D

4

4
+

In the separate study paute et al. (1996) expressed an 
equation regarding permanent strain with respect to first 
100 load repetitions.

e = A * 1
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According to Lekarp and Dawson (1998), this model 
is not fit for higher stress conditions.

Modelling permanent strain with respect to a stress 
condition

Lashine[26] carried cyclic triaxial test at 20,000 load 
cycles with different stress levels and proposed below 
model.

e1,p = 0.9 q
s3

Pappin observed plastic strain behavior of lime 
stone in the cyclic triaxial test and proposed an equation 
for an accumulated permanent strain with respect to the 
length of stress path.

es,p = (fnN)L q
p

0

0

2 8
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�
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�
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.

Pappin stated that higher permanent strain occurs at 
static failure stage only.

Paute et al. (1996) proposed a constant value for 
permanent strain and it changes with maximum shear 
stress ratio.
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q
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Theyse, H.L (2002) proposedan equation for 
permanent deformation with respect to the number of 
load cycles using heavy Vehicle simulator (HVS)

e1,p (%) = (m, N) + (A2) (1 − e−B2N)

Tseng and Lytton (1981) correlated the resilient and 
permanent deformation with respect to the number of 
load cycles. This model is used for base, sub-base and 
sub grade also.

ep = b1

e
e

e0

r

p�

�
�

�

�
�

�� �N
B

ev



     1162      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

VTT model is used to determine the accumulated 
permanent deformation in the unbound granular 
material(UGM) this model is derived by Korkiala-
Tanttu (2005)based on the mohr’s -Columb theory by 
considering the number of load cycles and stresses.

ep (N) = BNb R

A R−
;

R = 
q
q f

 = 
s s

1 3

0

�
�q pM

:

M = 6. Sin f/3 − sin f; q0 = c, 6, cos f/3 − sin f

Modelling of permanent strain with respect to 
resilient modulus:

Veverka (1979) performed several cyclic triaxial 
tests on granular materials with respect to the number of 
repetitions to determine resilient deformation and plastic 
strain. He correlated resilient modulus and permanent 
deformation and proposed another model.

e1,p = aer, Nb

Yang et al. (2008) performed cyclic triaxial tests on 
cohesive soils and derived a model based onthe influence 
of stresses and load cycles with different moisture 
conditionswith respect to the resilient modulus.

ep = A × SLp × 
M

M

r

r i

c

,

�

�
�

�

�
�  × ND

Mohammad et al. (2006) studied both resilient and 
plastic deformation on both treated and non-treated base 
material and correlated with below equation.

Mr = 225ep 
−0.25

Models based on multi-stage R.LT test: Erlingsson, S., 
& Rahman, M. (2013) worked on multi-stage repeated 
load triaxial test (MS RLT) to study the long-term 
performance of granular material whereas Shu-Rong 
Yang et al. 2008 and VTT model according to MS RLT 
condition. These models are validated using different 
density, moisture conditions, stress levels and grading

Modified VTT model:

ep(N) = (N − Ni−1 + Ni 
eq)−b

R

A R−

Modified Tseng and lytton (1981):

ep = b1
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Characterization of permanent deformation behavior 
of granular materials by shake down theory: For 
long periods under repeated loading, materials do not 
behave uniquely up to failure. They follow different 
stress paths even if all the other conditions are same but 
for the stress state. Even if a material seemed to have a 
propensity to attain equilibrium (constant rate of plastic 
strain accumulation) under a definite load after a certain 
number of cycles, altering the stress state might cause it 
to behave quite differently which means there is certain 
limit of stressfor every material above which, after a 
number of cycles, the material becomes unstable. This 
limit in literature called the “shakedown limit” or the 
“critical stress level”. Pauteet al. (1996) observed that the 
rate of permanent strain accumulation with increasing 
load cycles decreases constantly to such an extent as 
to define a limit value for the permanent strain. On the 
other hand, [16] have reported continuously increasing 
permanent strain under repeated loading. Maree et al. 
(1982)also found that for high stress states permanent 
strain increased at a constant rate but between 5,000 and 
10,000 load cycles an exponential increase in permanent 
strain occurred resulting in failure shortly after. Work by 
Kolisoja(1998) involving very large numbers of cycles, 
says that the development of permanent deformation 
may not be expressible as a simple function. That’s 
where Shakedown Theory comes in to play. Although 
Shakedown theory was developed by Melan(1936), 
it wasn’t until 1983 it was adopted to the pavement 
engineering field. Sharp and Booker (1984) made use 
of the shakedown theory for the first time and tried 
explaining the concept in relation to the response of 
granular materials under repeated loading. According 
to Werkmeister et al (2001), the permanent strain 
development with increasing number of load cycles can 
follow three different patterns depending on the stress 
level. (Figure.2) 

Figure 2: Permanent deformation behavior of UGM 
according to shakedown
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Range A (Elastic shake down) : The permanent strain 
accumulation ceases after a certain number of loading 
cycles. The hysteresis loops will be very narrow but for 
the slight frictional losses. This type of behavior happens 
when low-stress level is applied to the material. Stress 
level is defined as the ration between the applied deviator 
stress and the deviator stress at failure determined by 
conducting Static Unconsolidated Undrained triaxial 
tests. This behavior pattern is attributed to the limited 
reorientation of the soil particles. This range is also 
called the plastic shakedown range. Range B (Plastic 
shake down): The plastic strain accumulation will follow 
an almost linear pattern with the increased load cycles. 
This pattern of response will be observed for stress levels 
greater than the ones for Range A. The plastic strain rate 
will be low and constant. The plastic strain rate can be 
defined as follows:

Plastic strain rate = 
e p i p i,

,
� �100

100

�

Where ∈p,i The accumulated plastic strain is after i 
load cycles and ∈p,i+100 Is the accumulated plastic strain 
at i+100 load cycles.  This response is attributed to the 
particle contact attrition and is justified due to the slow 
accumulation of plastic strain. The hysteresis loops 
will be wider than in Range A due to frictional losses 
accompanied with ongoing damage. This stage is also 
called the plastic creep stage since there is a residual 
incremental plastic strain. Chen et al. (2013) studied the 
behavior of Geo-grid reinforced the granular material and 
found that due to Geo-grid Range B behavior occurrence 
can be slowdown. Range C (Incremental collapse): 
The plastic strain accumulation will be rapid and 
uncontrolled resulting in failure at higher stress levels. 
This type of behavior is defined as Range C. Hysteresis 
loops will be very wide indicating higher energy losses.  
It is not favorable to have this range of materials since 
sudden collapse might happen. Sudden lead to failure 
is attributed to particle damage and dilation caused by 
volume changes during repeated loading. This stage 
is remarked as the incremental collapse or ratcheting. 
Range A and Range B can be tolerated in a pavement 
subgrade but not the range C. The stress level beyond 
which the material goes unstable is called the Critical 
Stress level. Rahman and Erlingsson (2015) have studied 
the shakedown approach and they have selected some 
prediction models, calibrated and validated them. The 
models include the VTT model developed by Korkiala-

tanttu (2005) at the VTT Research Centre of Finland 
and Gidel Model. The VTT model related permanent 
strain to Stress ratio and a number of loading cycles. 
This model includes a material parameter and a stress 
state parameter. Erlingsson & Rahman (2013) conducted 
Multistage RLT tests instead of Single stage RLT tests to 
find out the critical stress levels. In the single stage RLT 
tests (SSRLT), a cyclic loading of constant amplitude 
is used. To study the influence of various stress levels 
on the material response, different specimens have to be 
used.  On the other hand, a Multi-Stage RLT test can 
apply cyclic loading of different magnitudes on the same 
specimen. This arrangement simulates Field conditions 
better than SSRLT tests since repeated loadings of 
varying magnitudes are common in the pavements. 
Effect of stress history on the material behavior will 
also be considered in this approach. Research works 
were mainly done using SSRLT and therefore prediction 
models are based on the results from them. Rahman 
et al. (2014) have extended these prediction models 
for permanent deformation based on the results they 
obtained from MSRLT tests, by the application of the 
time hardening formulation.

NOTATIONS
The following symbols are used in this paper:
A, B, a, b, c, d, u,b = regression parameters (A is also 

limit value for maximum permanent axial strain);
A1 = material and stress-strain parameter given 

(function of stress ratio and resilient modulus);
A2–A4, D2–D4 = parameters that are functions of 

stress ratio q/p;
C = apparent cohesion;
e = base of the natural logarithm
fnN = shape factor;
Gp = shear modulus with respect to permanent 

deformation;
h = repeated load hardening parameter (function of 

stress to strength ratio);
Kp = bulk modulus with respect to permanent 

deformation;
L = stress path length;
m = slope of static failure line;
Mr =Resilient modulus;
Mr,i= Resilient modulus determined by first 10 load 

cycles
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N = number of load applications;
Ni-1 = number of load applications end of the (i-1) 

stress path
p = mean normal stress;
pmax = maximum applied hydrostatic stress;

p0 = modified mean normal stress = 3 ⋅ p

p0 = reference stress;
p* = stress parameter defined by intersection of 

static failure line and p-axis in p-q space;
q = deviator stress;
qmax =maximum applied deviator stress
qf = deviator stress at failure

q0 = modified deviator stress = 2
3

⋅ q

Rf = ratio of measured strength to ultimate hyperbolic 
strength;

s = intercept static failure line
S = static strength;
ei = permanent strain for first load cycle;
eN = permanent strain for load cycle N;
er= resilient strain;
es,p= permanent shear strain for N > 100;
ev,p= permanent volumetric strain for N > 100;
e1,p= accumulated permanent strain after N load 

repetitions;
e*1,p= additional permanent axial strain after first 

100 cycles;
e1,p(Nref) = accumulated permanent axial strain after 

given number of cycles Nref(Nref > 100);
e0.95S = static strain at 95% of static strength;
s3 = confining pressure; and
f= angle of internal friction
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ABSTRACT

Data mining is considered as an imperative procedure as it is utilized for finding new, substantial, helpful 
and reasonable types of data. This paper portrays how data mining is utilized in cloud computing. A 
hazardous growth of personal and organizational data through different sources like Smart phones , informal 
communities, sensors, client produced content have raised a few issues regarding data stockpiling on cloud. 
This blast of crude data and reliance on data administrations has seen a fourfold growth later on time of 
Internet because of capacity proliferation of data escalated administrations and the advanced.Anyway such 
foundations are confronting a few research difficulties to be tended to so as to conquer restrictions identified 
with issues like stockpiling access, versatility, cost, vitality, security, interoperability, proficiency, and so 
forth. The real issue is settling merchant secure and data.

Keywords: Data mining, Cloud Computing, Multi-Cloud

INTRODUCTION

Data mining is the errand of finding fascinating 
examples from a lot of data, where the data can be 
put away in databases, data stockrooms or other data 
storehouses.  Consequently, in this exploration an exertion 
is made to plan an effective Multi-Cloud structure which 
performs security protected data dissemination and 
enhances data accessibility. This structure ideally uses the 
storage room by lessening numerous duplicates of data 
being put away in cloud[11]. This data is anchored amid 
calculation as Hybrid Multi-Cloud framework performs 
handling of data in-preface by recovering the data put 
away on various Cloud Service Providers (CSP’s). 
Additionally mCloudmSLA structure is actualized as 
pluggable module into controller or intermediary server 
which produces ace Service Level Agreement (mSLA) 
for capacity and recovery of various kinds of data like 
chronicle, restorative records and for virtual figuring.In 
the first phase of research the enterprise data is moved 
to the Multi-Cloud environment to enhance the security 
to resolve vendor lock-in and improve data availability 
as the prime focus. Numerous business endeavors are 
relocating towards Multi-Cloud to store the venture data.

Aspects regarding Cloud Computing: The late 
1960s were hopeful days for innovation progressions, 
reflected headily in the arrival of Stanley Kubrick’s 
notable 2001: A Space Odyssey and its scandalously 

keen PC H.A.L. 9000. Around this time the idea of an 
intergalactic computing network was first mooted by a 
specific J.C.R. Licklider, who headed up the Information 
Processing Techniques Office at the Pentagon.Accused 
of putting the US on the front foot, innovatively, against 
the Soviets, ARPA was a hotbed of ground breaking 
that pushed innovation improvements well past their 
current points of confinement. Inside this unique 
situation, Licklider imagined a worldwide network that 
associated governments, organizations, partnerships and 
people. He predicted a future in which projects and data 
could be gotten to from anyplace. Sounds somewhat 
like cloud computing, doesn’t it? This vision really 
propelled the advancement of ARPANET, an early 
bundle exchanging network, and the first to execute the 
convention suite TCP/IP. To put it plainly, this was the 
specialized establishment of the web as we presently 
know it. It additionally established the framework for 
matrix computing, an early precursor of cloud, which 
connected together topographically scattered PCs to 
make an approximately coupled network. Thusly this 
prompted the improvement of utility computing which 
is nearer to what Licklider initially imagined[12]. It’s 
likewise nearer to what we consider as the cloud today, 
with a service supplier owning, working and dealing 
with the computing foundation and assets, which are 
made accessible to clients on an on-request, pay-as-you-
go premise.
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Figure 1: Computing Paradigm Shift

Data mining in Cloud Computing: Data mining 
involves finding the info, like novels, and useful patterns 
and applying few algorithms in order to fetch the 
required data[13].

From virtualization to cloud: Dovetailing with this 
is the improvement of virtualization which, alongside 
expanded data transmission, has been a noteworthy main 
impetus for cloud computing. Honestly, virtualization 
finally provoked the ascent of exercises like Salesforce.
com in 1999, which led passing on embraced applications 
by methods for a clear site.

These services firm made ready for an extensive 
variety of programming firms to convey applications over 
the web. In any case, the development of Amazon Web 
Services in 2002 extremely set the cloud ball moving, 
with its cloud-based services including capacity and 
figure. The dispatch of Amazon’s Elastic Compute cloud 
quite a long while later was the principal generally open 
cloud computing framework service, enabling little 
organizations to lease PCs to run their own particular 
PC applications on. It was a divine being send for some 
private ventures and new companies helping them shun 
expensive in-house frameworks and get the opportunity 
to advertise rapidly.

Advantages of Data Mining in Cloud Computing: 
Data mining in the cloud computing condition can be 
considered as the eventual fate of data mining in light 
of the benefits of cloud computing worldview[14]. For 
example, the staggering expense of some product as-
a-service contributions has gotten a few undertakings 
out, while the danger of secure with framework as-a-
service suppliers is likewise a worry for a few. As the 
primary flush of cloud computing disperses, endeavors 
are ending up more wary about being integrated with a 

service. The scene is currently set for the eventual fate of 
cloud, with an emphasis on half and half and multi-cloud 
arrangements. In five years, phrasing like cross breed IT, 
multi cloud and oversaw services, will a relic of times 
gone by. It will be guaranteed, and there won’t simply be 
one cloud arrangement, or one data arrangement, it will 
be about how clouds interface and about boosting how 
networks are utilized. Half and half arrangements should 
imply that remaining burdens.

Benefits of Cloud

There are numerous advantages of clouds. Some of 
them are recorded underneath.

Lessened Cost: There are different inspirations to 
property Cloud development with cut down costs. 
The charging model is pay as indicated by use; the 
establishment isn’t obtained along these lines cutting 
down upkeep. Starting expense and rehashing costs are 
much lower than standard computing.

Increased Storage: With the tremendous Infrastructure 
that is offered by Cloud providers today, accumulating 
and upkeep of broad volumes of information is a reality. 
Sudden outstanding job that needs to be done spikes are 
moreover supervised enough and viably, since the cloud 
can scale continuously.

Flexibility: This is a basic trademark. With endeavors 
altering, substantially more rapidly, to changing business 
conditions, speed to pass on is fundamental. Cloud 
computing gives inventive approaches to data mining 
algorithms. Joining data mining algorithms with cloud 
computing innovation will turn into the future research 
drift.  As aftereffect of service decent variety in cloud 
suppliers, choosing cloud suppliers in view of client 
prerequisite, master rating and past execution of service 
suppliers, with reasonable service set to shape Multi-
Cloud is testing assignment. Additionally, QoS parameters 
specified in client prerequisite can be clashing or varying 
level of significance among different cloud suppliers or 
utilizing diverse strategies for computing characteristics. 
In view of service decent variety in cloud suppliers, 
choosing cloud suppliers in light of every one of the three 
parameters said above is a testing undertaking for the 
development of Multi-Cloud condition.

Cloud Computing Challenges: In spite of its developing 
impact, concerns with respect to cloud computing still 
remain. As we would like to think, the advantages exceed 
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the downsides and the model merits investigating. Some 
normal difficulties are:

Data Protection: Data Security is an essential 
component that warrants examination. Ventures are 
hesitant to purchase an affirmation of business data 
security from sellers. They fear losing data to rivalry 
and the data classification of customers. In numerous 
occasions, the genuine stockpiling area isn’t uncovered, 
including onto the security worries of ventures. In the 
current models, firewalls crosswise over data focuses 
(possessed by endeavors) ensure this delicate data. In the 
cloud display, Service suppliers are in charge of keeping 
up data security and endeavors would need to depend 
on them.

Data Recovery and Availability: All business 
applications have Service level understandings that are 
stringently taken after. Operational groups assume a key 
job in administration of service level understandings and 
runtime administration of uses. Underway situations, 
operational groups bolster

Management Capabilities: In spite of there being 
multiple cloud suppliers, the administration of stage and 
framework is still in its early stages.

CONCLUSION

In Cloud computing, the data is being moved 
starting with one server then onto the next server in a 
distributed exchange. Data mining advancements gave 
through Cloud Computing is a totally fundamental 
element for the present organizations to make down 
to earth, information driven choices as it causes them 
have future patterns and practices anticipated. Data 
mining innovations gave through Cloud computing is 
a completely fundamental trademark for the present 
organizations to make proactive, learning driven choices, 
as it encourages them have future patterns and practices 
anticipated.

This paper gives a diagram of the need and utility of 
data mining in cloud computing. As the requirement for 
data mining devices is developing each day, the capacity 
of incorporating them in cloud computing turns out to 
be increasingly stringent. Data mining based on Cloud 
computing is an imperative trademark for the present 
foundation to improve effective and learning driven 
choices. This paper gives audit of data mining ideas in 

cloud computing and diverse kinds of algorithms that 
can be utilized for sharing of assets utilizing Data mining 
and Cloud computing.
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ABSTRACT

The suggested procedure employs period investigation basic principle to handle all the uncertain 
parameter as well as also the montecarlo Simulations (MCS) have been utilized to confirm that the clear 
answer and also the truth of the suggested procedure. Additional sensitivity analysis was conducted 
with different procedures to estimate just how far the remedy is more painful and sensitive for the 
fluctuations of this perturbation parameter. Numerical results are supplied to reveal that the applicability 
and efficacy of this suggested system, and it will be ε-uniform convergence of virtually instant order.

Keywords: Singular Perturbation Problem, Exponential Spline, Interval Analysis, Monte Carlo Simulations

INTRODUCTION

Various apps in engineering and science believe 
these sorts of issues that clarify complicated chemical and 
physical models like heat transport issues, navier stokes 
stream together with big Reynolds numbers, chemical 
reactor principle, convection-diffusion procedures, 
geophysics, aero-dynamics, reaction-diffusion 
procedures and quantum mechanics and optimum 
management, etc.,. Its alternative demonstrates 2 layers 
in both end points of this domainname. The character 
of this two-parameter dilemma was asymptotically 
analyzed. It had been unearthed that layer-adapted 
meshes are essential to acquire a convergent technique 
however smaller the perturbation parameter visi[3] for a 
lot more information.

Dag and Sahin offered an numerical method of 
singularly perturbed boundary value issues, making 
use of finite element system [1]. Their first collocation 
system was implemented with quadratic and cubic 
Bspline base works across the geometrically rated net 
of this domainname. Back in 2010,’’ Rashidina and also 
Mohammadi [1-2] believed the self-adjoint singularly 
perturbed TwoPoint border value issues. (2007) [1,3] 
formulated quintic non- polynomial spline means of 
its numerical method of fourth sequence Two Point 
border value issues. At 2006 [14] to get a perturbed normal 
differential equation using just two modest parameters 
involving the convection and also diffusion conditions. 
They utilized Bspline collocation system on piecewise-

uniform Shishkin net, that causes a tridiagonal linear 
process. Their procedure had been proven to own a 
uniform convergence of next purchase.

For an even longer moderate investigation of this 
procedure reply, doubt ought to really be engaged. After 
the specific significance of some volume is as yet not 
known, its own approximation and corresponding level of 
doubt might be hauled through a period, which untimates a 
wide selection of potential values anticipated to comprise, 
to start with indicated by numerous mathematicians for 
bounding round off mistakes, and the period investigation 
is totally developed from Moore. We will utilize MCS 
being a tool that is supporting for your own suggested 
procedure. MCS could be the easiest way of handling 
any randomness in a method. The arbitrary parameter, a 
exceptional remedy is characterized by adhering to the 
p-terministic solver for every one of those realizations. 
Back in 1967,’’ Stein generalized his version that 
integrates stochastic consequences as a result of circadian 
excitations to deal with a supply of post-synaptic possible 
amplitudes and utilised that the montecarlo procedure for 
approximating the clear answer. David Edwards FDM 
way of a special singularly perturbed boundary value 
issue along with this particular method has been founded 
on montecarlo techniques.

The principal contribution of the paper would 
be to build up into a fresh spline system predicated 
on the Shishkin mesh discretization for acquiring an 
approximation to your solution of both two-layer border 
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value issues. Whilst the perturbation parameter isn’t 
deterministic, and so the period investigation will be 
thought to gauge exactly the solution assortment. The 
identification of this manufactured solver is going to be 
accomplished by assessing the same and the approximate 
remedies of this suggested procedure along with also 
the MCS results. Even the convergence investigation 
additionally has been shown invisibly and demonstrates 
the offered system is all but second-order.

INTERVAL AND SENSITIVITY ANALYSIS

Since doubt is going to be contemplated, the period 
investigation may function as descriptive actions of 
doubt in qualitative worth. Thus, the perturbation 
parameter isn’t deterministic, the clear answer must be 
understood to be an array on the basis of the period of this 
parameter. Sensitivity steps might be ran with different 
methods as an example one at a time Sensitivity steps 
(±SD), the Sensitivity Index (SI), the significance Index 
(II), Differential Sensitivity examination (PD), etc.. We 
anticipated that the significance steps Employing These 
approaches One at a Time Sensitivity Steps (±SD), ‘’ 
the Sensitivity Indicator, along with also the Differential 
Sensitivity Examination. One at a time Sensitivity 
steps (±SD) is regarded as most straightforward--yet 
successful --means of conducting sensitivity analysis, 
that quotes that the variant of this clear answer whilst 
the perturbation parameter is raised by means of a 
variable of its normal deviation or at different words per 
proportion of its mean worth.

The Sensitivity Index (SI)is yet still another easy 
way of estimating the sensitivity step will be to compute 
the comparative solution gap when changing one enter 
parameter from its minimal value to its highest possible 
worth, which offers a fantastic indicator of parameter and 
version variability. The SI is calculated with and maximum 
answer values, respectively, leading in changing the 
perturbation parameter within its whole scope.

Differential Sensitivity examination (PD) procedure 
believes all of random parameters add up with their 
mean values along with partial distinction of this 
machine with regard for the arbitrary parameters needs 
to really be accomplished. The significance coefficient 
for a Certain parameter -- even perturbation parameter 
could be quantified in the tight derivative connectiony.

CONCLUSION

A numerical method based on exponential spline 
using Shishkin mesh discretization is united together 
with interval analysis viewpoint to evaluate the range 
of the perfect solution is for its perturbed Two Point 
border value problems with unclear parameter. The 
numerical results demonstrate that the present method 
approximates the alternative very well compared with 
all the precise option. Therefore, the planned method is 
almost second-order uniformly convergent with respect 
for the perturbation parameter. MCS have been used to 
show the validation and the ac- curacy of this suggested 
method. Preliminary investigation Was conducted with 
distinct Strategies and It’s discovered that the solution 
is not sensitive for this perturbation parameter.
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ABSTRACT

We are planning to actualize these application for smart city implementation. We are utilizing movement 
sensor, relay,raspberry pi and IOT concept to build up this application. In this we are distinguishing the 
movement by utilizing movement sensor and if any movement isn’t identified then electrical equipments(like 
light,fan) are power off and if any movement is recognized then naturally electrical equipments(like light,fan) 
are power on. It likewise watch the exercises of human like when any individual power on turns and when 
power off changes as for time by utilizing these data it play out the tasks. This concept can be utilized from 
a little organization to any big organization.

Keywords: IOT,android device,raspberry pi,sensors, relay.

INTRODUCTION

In change of wired and wireless technologies IOT 
concept is presented. IOT gets more consideration over 
recent years for improvement of any application. As per 
IOT implies that each protest or anything is associated 
and without human cooperation impart through the 
Internet[1]. According to the IOT worldwide activity 
standard,in the global media transmission union,the IOT 
concept isn’t restricted for physical items it likewise 
incorporates the virtual articles. It implies that to 
contrasted machine with machine technology should be 
possible with help of IOT concept.

Some of smart home application utilizes the 
concept of IOT. IOT based smart home incorporates 
an IOT Based Monitoring System utilizes the sensor 
part and correspondence part. The correspondence part 
incorporates blue-tooth and WIFI to associate with 
versatile devices,cloud server and articles[4]. However, 
blue-tooth have just 10M territory for correspondence. 
In any case, IR[5]can not transmit through dividers and 
any deterrent. So employments of IR is disadvantage 
of such application. We are utilizing IOT technology to 
defeat this downside.

The primary objective of IOT is to improve the 
nature of human life the IOT incorporates the smart 
homes,smart building, smart cars,etc in human life. We 
are developing an undertaking for smart city utilizing 
IOT based application. We are utilizing movement 
detector sensor that measure the natural information 

an examine this information and give yield. Likewise 
it incorporates a raspberry pi and relay. Raspberry pi it 
is only a little processor which process the information 
for sensors and give the yield to relay. Relay is only 
an electrical circuit which deal with the power stream 
agreeing the information given by raspberry processor.

SYSTEM ARCHITECTURE

Figure 1: System Architecture

In these application the movement sensors are 
conveyed in a room or office. The movement sensors are 
use to distinguish the movement. At that point these sensors 
send the information to raspberry pi. Raspberry pi process 
the information as indicated by condition and send the 
suitable yield to relay. At that point relay take contribution 
from raspberry pi and perform legitimate activity.

IoT in Applications: Underneath the eyesight of this 
IoT, software might be totally automatic by minding 
themselves exposed to some different atmosphere. The 

DOI Number: 10.5958/0976-5506.2018.01616.9 



     1174      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

clever behaviour pushed from the machine might be 
actuated to cope with sudden conditions. Nevertheless, 
the purposes from the above mentioned domain names 
will deliver greater analytic consequences in the 
subsequent hindrances are precisely taken good care of. 
Apparentlythe significant players of all set while in the 
aforementioned application domain names are RFID 
and GPS. RFID is just one of one of the absolute most 
useful instruments to transmit and get info via wireless 
frequency without any cables and in the bottom charge. 
A obvious downside of the technology may be that 
the reader crash that might occur once the signs out of 
more subscribers float or quite a few labels exist in a 
little location. Even though a lot of systems utilize a 
anti- accident protocol to allow the tags to shoot turns 
into transmitting into an individual reader, then that this 
issue continues to be. Still another sturdy barricade is the 
fact that the worldwide specifications of RFID aren’t yet 
recognized.

In terms of GPS, it’s considered an superb device 
for information set from various surroundings where by 
users may generally understand the skies and can access 
near the items to be mapped. GPS calls for a obvious 
lineup - of-sight involving your recipient’s antenna along 
with a few orbiting satellites. Whatever concealing the 
antenna out of the satellite has the potential to impair 
the sign to this level it gets overly hard to accomplish 
reliable placement. Obstructions such as trees, buildings, 
cross-ways, along with other obstacles which block sun 
may block the GPS signs at which in fact the possibility 
might be badly paid off (Guo et al.

Due to the fact the conversation of this IoT is 
no system available over the scope, thus a portable 
quad-core network that permits devices and people to 
seamlessly produce a system in parts with no preexisting 
communicating infrastructure looks like always a greater 
selection. The greater advantage the further software, 
and also the further system companies it supports, 
the more the more greater chances for busy attackers 
in addition to malicious or malicious nodes to build 
aggressive strikes. These sorts of assault may badly 
injury basic purposes of stability, like the ethics, ethics, 
and solitude of all their node. Right now, the stability 
aim on mobile networks are only able to be be done as a 
result of cryptographic mechanics. These mechanics are 
ordinarily more vulnerable to physical security dangers 
than mended wired systems. In any case, standardized 

communication ports and also dispersed management 
brains in a business system stay cluttered (López et-al 
. ,’’ 2012).

CONCLUSION

In this paper we are utilizing IOT based home 
monitoring system with the assistance of android 
devices, relay, sensor, raspberry pi for future smart city 
application. By utilizing this application we can spare 
greatest measure of power. The principle focal point of 
IOT is to enhance nature of human life. By developing 
this application man endeavors are lessen and without 
human association machines are worked.
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ABSTRACT

As of late, a few governments have started to use cloud computing models, applications and stages for 
addressing the necessities of their constituents and conveying administrations. Security possesses the 
primary rank of hindrances that face cloud computing for administrative organizations and organizations. 
Cloud computing is encompassed by numerous dangers that may affect administrations and data bolstered 
by means of this innovation. Likewise, Cloud Computing is one of the promising innovation in which 
mainstream researchers has as of late experienced. Cloud computing is identified with other research 
territories,  there is no prerequisite for frank enthusiasm for servers or programming licenses, while for the 
provider, the costs are cut down, since only a singular application ought to be encouraged and kept up. Today 
SaaS is offered by associations, for instance, Google, Sales drive, Microsoft, Zoho, et.

Keywords: Cloud computing, Data mining, Cloud security issue

INTRODUCTION

As per [4], a cloud is a pool of virtualized assets over 
the Internet that takes after a compensation for every 
utilization show and can be progressively reconfigured 
to fulfill client demands by means of on-the-fly. 
Likewise, Cloud computing is known as a strategy for 
expanding the abilities or including limit in powerful 
way without putting resources into new preparing new 
staff, framework or authorizing new programming, 
appropriately it progresses in the direction of broadening 
the current capacities of Information Technology (IT) [8]. 
aS gives principal stockpiling and computing capacities 
as regulated services over the system. Servers, stockpiling 
frameworks, organizing hardware, data center space thus 
around are pooled and made open to manage exceptional 
jobs that need to be done. The customer would routinely 
send his own item on the establishment. Some essential 
delineation is Amazon, GoGrid, 3 Tera, et cetera[12].

LITERATURE REVIEW

These days, Small and Medium Business (SMB) 
associations have been comprehended that essentially by 
getting into the cloud computing, they can acquire quick 
access to best business applications or progressively 
fortify the assets of their framework, all at insignificant 

expense. [13]Adventures have been using database 
organization frameworks in their data center. At first, it 
was left to fashioners to present, regulate and use their 
choice of database precedent on the cloud, with the 
heaviness of all the database association errands being 
left to the architect. The upside of this is you pick your 
own specific database and have full control over how 
the data is regulated. In order to improve the weight on 
the customers of their cloud commitments, various PaaS 
traders have started offering database services on the 
cloud. All physical database association assignments, for 
instance, support, recovery, managing the logs, et cetera, 
are regulated by the cloud provider. The obligation 
with respect to predictable association of the database, 
including table tuning and request improvement, lies on 
the originator. An affiliation that allows database service 
needs to do these errands and offer a motivating force 
gave it is powerful.

Database service provider gives reliable frameworks 
to relationship to make, store, and access their databases. 
Customers wishing to get to data will now get to it using 
the gear and programming at the service provider as 
opposed to their own particular affiliation’s computing 
establishment. The application would not be influenced 
by power outages in view of programming, gear and 
systems administration changes or frustrations at the 
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database service provider’s site. This would help the 
issue of purchasing, introducing, keeping up and reviving 
the item and administrating the system. Instead of doing 
these, the affiliation will simply use the readied system 
kept up by the service provider for its database needs.

Database frameworks have wound up being wildly 
compelling in various cash related, business, and Internet 
applications. In any case, they have a couple of honest to 
goodness repressions, for instance,

Database systems are hard proportional. 

Database systems are hard to arrange and keep up. 

Diversification in accessible systems confuses 
determination.

Peak provisioning prompts unneeded expenses.

CLOUD COMPUTING AND MAP/REDUCE 
MODEL

Hadoop is an open source disseminated computing 
structure [6], which is utilized for dispersed preparing of 
extensive data sets and intended to fulfill groups scaled 
from a solitary server to a great many servers. Research 
in cloud data storage involves many inter-disciplinary 
fields. This chapter gives background information of these 
fields and reviews different techniques and architectures 
involved in achieving secured cloud data storage. The 
scope of discussion goes beyond traditional information 
storage to more advanced multi-cloud storage. The review 
presented in this chapter is limited to the scope of the 
thesis, and detailed study in other related areas, is available 
as follows: Survey of error correcting codes, Survey of 
various cloud security domains, Proof of Irretrievability 
(POR) and Proof of Possession (POP), Federated Cloud, 
Composite cloud, Various encryption algorithm and 
Various Multi Criteria Decision Making algorithms.

Digitization in every business has resulted into 
explosive rate of growth in data. This Big data is growing 
beyond our imagination owing to the paradigm shift in 
Technology

In this digital era, aside from overseeing HR of an 
organization, there is a need to oversee other unmistakable 
and immaterial assets. Most significant corporate 
resource is the data being generated through different 
gadgets. Compelling storage, access, security and 
administration of basic data is another test looked by IT 

divisions. A typical way is given between storage gadgets 
and servers as Storage Area Networks (SANs) operate 
behind the servers not at all like record arranged Network 
Attached Storage (NAS) arrangements and server based 
(Direct Attached Storage) DAS arrangements SANs 
give both square level and document level access to the 
mutual data. This data is shared between work force and 
computing assets in SAN arrangements. This innovation 
utilizes fiber channel arrangement. As of late other new 
setups like Internet Small Computer System Interface 
(iSCSI) and Fiber Channel Over Ethernet (FCOE) are 
getting to be mainstream.

Data Storage is classified into three types like File 
Storage, Block Storage and Object Storage based on 
method of storing and accessing data. Since the dawn of 
the social media like Facebook, Twitter and WhatsApp 
most of the data is in digital form. This data in an 
unstructured format had issues of storing and retrieving 
the information. One of the methods is proposed to 
resolve these issues.

Encryption Techniques

As touchy data are outsourced to the cloud, these 
data must be encoded before they are outsourced into 
the cloud for the protection purpose.In the proposed 
framework the records are scrambled utilizing RSA 
encryption work by the executive before outsourcing 
them into the cloud.

RSA Encryption: RSA calculation is created by Ron 
Rivest, Adi Shamir and Len Adleman and it is the 
primary open key encryption calculation. RSA is a 
square figure in which the plain text and cipher text are 
numbers among 0 and n-1 for some n.

The accompanying condenses the RSA 
calculation. Choosing two prime numbers, p and 
q compute their item n, which is the modulus for 
encryption and unscrambling. Next, we require the 
amount ø(N) ,alluded to as the Euler totient of n, 
which is the quantity of positive numbers not as much 
as n and moderately prime to n. At that point select a 
whole number e that is moderately prime to ø(N). At 
last, compute d as multiplicative opposite of e, mudulo 
ø(N). To encode a message M the sender gets open 
key of beneficiary KU={e,N} and processes: C=Me 
mod N, where 0≤M<N. To decode the ciphertext C 
the proprietor utilizes their private key KR={d,p,q}
and registers: M=Cd mod N.
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Homomorphic Encryption: A list of catchphrases is 
developed utilizing record parser interface where the 
pointless words are disregarded and just the watchwords 
of the archive is recorded in the vector word file. This 
record in encoded utilizing homomorphic encryption 
and transferred to the cloud.

Give p and c a chance to mean the plain text 
and cipher text of the whole number, separately. 
Our encryption plan can be communicated as the 
accompanying detailing: c=sn+2r+p where s signifies 
the mystery key, n means the different parameter, and 
r indicates the clamor to accomplish vicinity against 
savage power assaults. M is the plain text .general 
society key is sn + r. 

Based on homomorphism property, the encryption 
plan can be depicted as four phases: KeyGen, Encrypt, 
Evaluate, and Decrypt.

Fig 1 demonstrates the holes among desires and saw 
benefits by cloud clients depends on our understanding 

[2– 5, 7– 14]. Additionally a hole between clients’ desires and 
deliverable administrations has been seen. As we would 
like to think, a considerable lot of the potential customers 
know about this hole and therefore, they are looking out 
for the sidelines. Persuading these clients (customers) 
that the cloud will meet their desire will urge them to 
join the cloud computing. [2, 7, 8].

Figure 1: Cloud Computing Risks

Figure 2: Understanding Cloud Computing

CONCLUSION

In this paper data security difficulties and 
arrangements are accommodated these difficulties with a 
specific end goal to conquer the hazard incorporated into 
cloud computing. The cost increment of any CSP can be 
an efficient disappointment, which can be foreseen early. 
The chairmen of the RACS will move the information 
from such a CSP much before the disappointment 
happens. It diverts the put ask for from the fizzled 
archive to the new store. It won’t utilize the fizzled 
archive forget demands. It spares download and after 
that transfer of 1/m of the aggregate protest information. 
In another stage, we additionally tallied computational 
many-sided quality for our last determination.
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ABSTRACT

Regression testing is basic type of updating the software. Testing each piece of software each time is 
particularly costly in light of advancement of test suites as software develops. Accused of putting the US 
on the front foot, innovatively, against the Soviets, ARPA was a hotbed of ground breaking that pushed 
innovation improvements well past their current points of confinement. Inside this unique situation, Licklider2 
imagined a worldwide network that associated governments, organizations, partnerships and people. He 
predicted a future in which projects and data could be gotten to from anyplace. Sounds somewhat like 
cloud computing, doesn’t it? This vision really propelled the advancement of ARPANET, an early bundle 
exchanging network, and the first to execute the convention suite TCP/IP. To put it plainly, this was the 
specialized establishment of the web as we presently know it. It additionally established the framework for 
matrix computing, an early precursor of cloud, which connected together topographically scattered PCs to 
make an approximately coupled network. Thusly this prompted the improvement of utility computing which 
is nearer to what Licklider2 initially imagined. It’s likewise nearer to what we consider as the cloud today, 
with a service supplier owning, working and dealing with the computing foundation and assets, which are 
made accessible to clients on an on-request, pay-as-you-go premise.

Keywords: Code Graph, Regression Testing, Path Complexity, Subgraph, Cost Optimization.

INTRODUCTION

“Software testing is the way toward executing the 
program with the aim of discovering error”. Dovetailing 
with this is the improvement of virtualization which, 
alongside expanded data transmission, has been 
a noteworthy main impetus for cloud computing. 
Honestly, virtualization finally provoked the ascent 
of exercises like Salesforce.com7, which led passing 
on embraced applications by methods for a clear site. 
These services firm made ready for an extensive variety 
of programming firms to convey applications over the 
web. In any case, the development of Amazon Web 
Services in 20024 extremely set the cloud ball moving, 
with its cloud-based services including capacity and 
figure. The dispatch of Amazon’s Elastic Compute cloud 
quite a long while later was the principal generally open 
cloud computing framework service, enabling little 
organizations to lease PCs to run their own particular 
PC applications on. It was a divine being send for some 
private ventures and new companies helping them shun 
expensive in-house frameworks and get the opportunity 
to advertise rapidly.

Fig. 1: Regression Testing

Fig. 2: Activities that take place during software 
maintenance regression testing
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Figure 2 demonstrates the exercises happens in 
regression testing amid the maintenance phase. As 
appeared in figure, after software is discharged, While 
cloud has its advantages, ventures are running into issues, 
as their relocations proceed. For example, the staggering 
expense of some product as-a-service contributions 
has gotten a few undertakings out, while the danger 
of secure with framework as-a-service suppliers is 
likewise a worry for a few. As the primary flush of cloud 
computing disperses, endeavors are ending up more 
wary about being integrated with a service. The scene 
is currently set for the eventual fate of cloud, with an 
emphasis on half and half and multi-cloud arrangements. 
In five years, phrasing like cross breed IT, multi cloud 
and oversaw services, will a relic of times gone by. It 
will be guaranteed, and there won’t simply be one cloud 
arrangement, or one data arrangement, it will be about 
how clouds interface and about boosting how networks 
are utilized. Half and half arrangements should imply 
that remaining burdens.

CODE GRAPH

In, Code Graph strategy we partition the graph into 
subgraphs by finding minimal cliques and independent 
sets. This implies you don’t get to the data from either 
your PC’s hard drive or over a devoted PC network 
(home or office network). Cloud computing implies data 
is put away at a remote place and is synchronized with 
other web data. One noticeable case of cloud computing 
is Office 365 which enables clients to store, get to, 
alter their MS Office archives on the web (in program) 
without installing the genuine program on their gadget.

Fig. 3: Clisque

In figure 3 the graph contains one maximum clique, 
the triangle {1,2,5}, and four maximal clique pairs {4,6}, 
{4,5}, {3,4}, {2,3}.

Fig. 4: Independent Set

Figure demonstrates the total block diagram of the 
proposed system. This figure gives a short review of 
exercises occur in code graph i.e. complete process of 
code graph.

LITERATURE SURVEY

Several regression testing techniques are introduced 
amid numerous years. For the literature survey several 
papers were studied and tried to get an approach with 
the help of previous papers, which can optimize the cost.

The ordinary course of action includes assorted 
costs. Inspite of truth that the costs of gear, programming, 
and system more inclined to decrease persistently, at 
any rate people costs don’t reduce. Later on, it is likely 
that computing game plan costs will be overpowered 
by person’s expenses. There is in like manner necessity 
for database fortification, database restore, and database 
improvement to recoup space or to restore best strategy 
of data. Movement beginning with one database frame 
then onto the following, without influencing course of 
action openness, is a craftsmanship still in its beginning 
periods. Parts of database game plan, if not the entire 
course of action regularly wind up blocked off in the 
midst of variation change.

Adventures4 have been using database organization 
frameworks in their data center. At first, it was left to 
fashioners to present, regulate and use their choice of 
database precedent on the cloud, with the heaviness 
of all the database association errands being left to 
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the architect. The upside of this is you pick your own 
specific database and have full control over how the 
data is regulated. In order to improve the weight on the 
customers of their cloud commitments, various PaaS 
traders have started offering database services on the 
cloud. All physical database association assignments, for 
instance, support, recovery, managing the logs, cetera6, 
are regulated by the cloud provider. The obligation 
with respect to predictable association of the database, 
including table tuning and request improvement, lies on 
the originator. An affiliation that allows database service 
needs to do these errands and offer a motivating force 
gave it is powerful.

Database service provider5 gives reliable 
frameworks to relationship to make, store, and access 
their databases. Customers wishing to get to data will 
now get to it using the gear and programming at the 
service provider as opposed to their own particular 
affiliation’s computing establishment. The application 
would not be influenced by power outages in view of 
programming, gear and systems administration changes 
or frustrations at the database service provider’s site. 
This would help the issue of purchasing, introducing, 
keeping up and reviving the item and administrating 
the system. Instead of doing these, the affiliation will 
simply use the readied system kept up by the service 
provider for its database needs. Aftereffect of this paper 
demonstrates the successful need of finding the faults by 
covering each one of the criteria’s as one.

COST OPTIMIZATION TECHNIQUES

Regression Testing is an emergent area. It is 
performed whenever any alteration has been placed up 
into a system. In this digital era, aside from overseeing 
HR of an organization, there is a need to oversee other 
unmistakable and immaterial assets. Most significant 
corporate resource is the data being generated through 
different gadgets. Compelling storage, access, security 
and administration of basic data is another test looked 
by IT divisions. A typical way is given between storage 
gadgets and servers as Storage Area Networks (SANs) 
operate behind the servers not at all like record arranged 
Network Attached Storage (NAS) arrangements 
and server based (Direct Attached Storage) DAS5 

arrangements SANs give both square level and 
document level access to the mutual data. This data 
is shared between work force and computing assets 
in SAN arrangements. This innovation utilizes fiber 

channel arrangement. As of late other new setups like 
Internet Small Computer System Interface (iSCSI) and 
Fiber Channel Over Ethernet (FCOE) are getting to be 
mainstream.

Data Storage is classified into three types like File 
Storage, Block Storage and Object Storage based on 
method of storing and accessing data. Since the dawn of 
the social media like Facebook, Twitter and WhatsApp 
most of the data is in digital form. This data in an 
unstructured format had issues of storing and retrieving 
the information.

CONCLUSION

Regression testing is a kind of testing that assistance 
designer to ensure that no imperfections has happened 
after the performing the alteration. The fundamental 
point of this framework is to give uprightness as 
opposed to mystery. Consequently, it is more responsive 
than proactive. It can withstand a portable enemy like a 
proactive cryptographic framework. HAIL depends on 
new convention configuration called as TAR (Test and 
Redistribute). As clarified before TAR utilizes PORs 
to recognize any information or document debasement 
and reallocate the assets when required. Once blame 
is distinguished by means of test reaction in a given 
server the customer speaks with the other server. This 
interchanges encourages the customer to recuperate the 
ruined offers from the encoded documents disseminated 
on different servers for cross-server repetition. It later 
resets the flawed server with the right offer. The new 
figuring is based on these examination techniques yet 
with new innovative idea so we can lessen the exertion, 
cost and time of improvement process.
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ABSTRACT

Agricultural division is accepting critical part in Indian economy, in which water system component 
is of key concern. Our paper plans to locate the right field condition and to control the wastage of 
water in the field and to give redress controlling of field by using the trickle water system, atomizing 
the agricultural condition by using the parts and building the imperative gear. For the completely 
checking and controlling of the farming documented, unmistakable sorts of sensors were used. To 
execute the proposed framework ARM LPC2148 Microcontroller is used. The water system instrument 
is observed and controlled simply more proficiently by the proposed framework, or, in other words 
time criticism control framework. GSM advancement is used to enlighten the end customer about the 
right field condition. Actually this method for water system framework has been proposed essentially 
to save resources, yield of harvests and ranch profitability. In India around 70% of populace depends 
on cultivating and 33% of the nation’s capital begins from cultivating. Issues concerning farming have 
been constantly destroying the change of the country. The principle respond in due order regarding 
this issue is brilliant agribusiness by modernizing the current regular systems for farming. In this 
manner the endeavor goes for affecting horticulture to brilliant using robotization and IoT progresses. 
The including features of this endeavor joins savvy GPS based remote controlled robot to perform 
assignments like weeding, showering, dampness detecting, winged animal and creature frightening, 
keeping deliberateness, et cetera. Additionally it fuses brilliant water system with keen control and 
insightful fundamental authority in perspective of correct ongoing field data. Thirdly, brilliant stockroom 
organization which consolidates temperature upkeep, moistness support and robbery discovery in the 
circulation focus. Controlling of each one of these assignments will be through any remote savvy 
gadget or PC associated with Internet and the exercises will be performed by interfacing sensors, Wi-Fi 
or ZigBee modules, camera and actuators with smaller scale controller and raspberry pi.

Keywords: automation, IoT, Wi-Fi, WSN, GPS, Smart Device

INTRODUCTION

Water system administration is an unpredictable 
basic leadership procedure to choose when and how 
much water to apply to a developing yield to meet 
particular administration goals. If the rancher is 
far from the agricultural land he won’t be seen of 
current conditions[1]. In this manner, proficient water 
administration accept an essential part in the overflowed 
agricultural trimming frameworks.

An insignificant exertion elective response for 
proficient water administration by and by being utilized 
is dribble water system frameworks that contain a 
robotized controller to kill on and the control regards, 
which in this way empowers the ranchers by managing 
the water to supply to the product fields and further 

keeps up the dampness levels of soil that helpers in 
better harvest creation inside the restricted ability to 
center time.

In this paper an effective response for keeping up 
the water supply to the harvest fields in perspective 
of the climate and soil conditions has been proposed. 
ARM7LPC2148 microcontroller is used for arranging 
the proposed framework[2]. GSM based Irrigation 
Control System is used to support the agriculturists 
with data about the natural conditions through which 
the consistency will be kept up. A GPRS included 
wireless is used for this application which goes about 
as a correspondence medium between the proposed 
framework and the end customer (rancher).

Observing natural elements isn’t adequate and 
complete response for improve the yield of the harvests. 
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There are number of different elements that impact the 
profitability to unbelievable degree. These components 
fuse strike of bugs and disturbances which can be 
controlled by showering the product with genuine bug 
splash and pesticides. Besides, strike of wild creatures 
and flying creatures when the harvest grows up. There 
is similarly likelihood of burglaries when trim is at 
the period of get-together. For sure, even resulting to 
gathering, ranchers moreover stand up to issues away of 
accumulated yield[4]. Thusly, in order to give answers for 
each and every such issue, it is critical to make joined 
framework which will manage all variables affecting the 
profitability in each stage like; improvement, assembling 
and post procuring capacity. 

This paper in this way proposes a framework which 
is profitable in observing the field data and what’s 
more controlling the field undertakings which gives 
the flexibility. The paper goes for making farming 
shrewd using robotization and IoT developments. 
The including features of this paper joins shrewd GPS 
based remote controlled robot to perform errands 
like; weeding, splashing, dampness detecting, winged 
animal and creature terrifying, keeping cautiousness, 
et cetera. Also, it consolidates brilliant water system 
with shrewd control in light of constant field data. 
Thirdly, savvy dispersion focus administration which 
joins; temperature upkeep, dampness support and 
robbery identification in the stockroom. Controlling 
of each one of these assignments will be through any 
remote savvy gadget or PC associated with Internet 
and the exercises will be performed by interfacing 
sensors, Wi-Fi or ZigBee modules, camera and 
actuators with miniaturized scale controller and 
raspberry pi.

METHODOLOGY

All things considered, the sensors will give basic 
yield anyway our processor will recognize only the 
propelled data. So we require a converter ADC[10], by 
interfacing the sensors to the ADC coordinate pins 
which are in-attempted to the processor we get the 
required sort of yield. The aggregate circuit plan is 
showed up in the underneath figure (i.e. Fig 1). LCD is 
for the field indicate reason. Here we are utilizing all 
out seven sensors to screen the field condition. Those 
are Temperature, Humidity, Soil dampness, Leaf sensor, 
PH sensor, Level sensor, Phase sensor. A particular game 
plan of direction words are used to work the relating 

gadgets associated with the smaller scale controller, 
framing n embedded framework. Right when a working 
order is set through the controller by the end customer 
the relating sensor will get instituted and it sends the 
data it recorded so far which are appeared on the LCD 
leading group of the framework settled in the field and 
the yield readings in short casing are send to the mobile 
phone of the end customer (through which the directions 
are been started) in the sort of a text. This urges the end 
customer to response rapidly further to avoid or to give 
the most ideal supply of water for yield water system.

Figure 1: Block Diagram of Real–Time Irrigation 
System

Figure 2: Overview of the System

Here other vital gadgets are AC engines. For soil 
module and level detecting applications we are utilizing 
engines. One engine is used to store water and another 
is for discharging the put away water into the dirt. The 
circuit game-plan is given underneath and the bare 
essential stick affiliations are showed up underneath. 
These will screen the field and gives the exact results 
to the customer. Here the Leaf sensor, PH, Soil, Level 
sensors are used to screen climate leafs are sound or not.

 z The PH sensor is used to screen the dirt condition, 
climate the dirt having ruinous acidic nature or 
typical base nature. If acidic nature is accessible 
means we have to debilitate the substance and 
murder it or we will give the crucial compost.
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  In example of soil dampness, we will check 
climate soil is dry or wet. In case it is dry means, 
this condition is amazingly damaging to plants. 
So in a split second a SMS will send the rancher to 
release the water into the dirt and make it wet. For 
this we will use the level sensor and stage sensor 
will be outstandingly useful.

 z Temperature and moistness are important for the 
circumstance of checking the climate conditions. 

  Furthermore, we are utilizing the two cooling 
engines, one is for the carrying the water into the 
capacity from ground while another is valuable if 
there ought to emerge an event of sending water 
into field from the capacity.

SYSTEM ARCHITECTURE

Node 1:

Figure 3: Node 1

Node 2:

It will be the stockroom. Movement indicator will 
identify the movement in the room when security mode 
will be ON and on recognition of movement

Figure 4: Node 2

Node 3:

Figure 5: Node 3

In this node, dampness sensor transmits the data 
utilizing HT12E Encoder IC and a RF transmitter. 
The transmitted data is gotten by node2 and there it is 
handled by microcontroller with the end goal to control 
the assignment of water pump.

CONCLUSION

The sensors and microcontrollers of each one of the 
three Nodes are adequately interfaced with raspberry pi 
and remote correspondence is expert between various 
Nodes. All observations and test tests exhibits that 
assignment is an aggregate response for field works out, 
water system issues, and capacity issues utilizing remote 
controlled robot, shrewd water system framework 
and a keen stockroom administration framework 
independently. Use of such a framework in the field can 
improve the yield of the harvests and as a rule age.

The proposed framework is a continuous criticism 
control framework which screens and controls the water 
system framework practices proficiently. The results will 
be shown on the both LCD board and customer versatile, 
for testing the yield immediately. GSM is responsible for 
controlling the water system on field and sends them to 
the authority. The data is send to the customer on demand 
for as SMS.
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ABSTRACT

Images require generous capacity and transmission resources, accordingly image compression is worthwhile 
to diminish these prerequisites. This paper overlays some foundation of wavelet analysis, compression of 
data and how the wavelets are been and how it can be utilized for image compression. The paper analyzes an 
arrangement of wavelet functions (wavelets) for usage in a still image compression system and talks about 
critical highlights of wavelet change in compression of still images, including the degree to which the nature 
of image is corrupted by the procedure of wavelet compression and decompression. The impacts of various 
wavelet functions, image substance and compression proportions are surveyed.

Keywords :wavelet analysis, image compression, wavelet functions, lossless and lossy,  run-length encoding 
(RLE), discrete cosine transform

INTRODUCTION

Image compression is a vital field of research that 
has been contemplated for about three decades now. 
Image Compression tends to the issue of decreasing the 
measure of data required to speak to the computerized 
image. Compression is accomplished by the expulsion 
of at least one of three essential data redundancies: (a) 
Coding redundancy, which is available when not as 
much as ideal code words are utilized;

(b) Inter-pixel redundancy, which comes about 
because of correlations in between the pixels of image 
and (c) psycho visual redundancy that is because of 
data which is disregarded by the human visual system 
(i.e. visually insignificant information).Demand 
for correspondence of multimedia data through the 
broadcast communications arrange and getting to the 
multimedia data through Internet is developing violently. 
Compression of images has various applications in 
different territories, for example, superior quality TV, 
videophones, medicinal imaging, on-line item lists 
and other multimedia applications. Another imperative 
application is perusing, where the attention is on getting 
high compression.

There are two sorts of compressing the image: lossy 
and lossless. With lossless compression, the first image 

is recouped precisely after decompression. Sadly, with 
images of common scenes it is infrequently conceivable 
to acquire blunder free compression at a rate past 2:1. 
Considerably higher compression proportions can be 
gotten if some blunder, which is normally hard to see, 
is permitted between the decompressed image and the 
first image [1]. This is lossy compression. Much of the 
time, it isn’t important or even alluring that there be sans 
mistake multiplication of the first image. For instance, if 
some commotion is available, at that point the mistake 
because of that clamor will as a rule be fundamentally 
decreased by means of some de-noising technique. In 
such a case, the little measure of blunder presented by 
lossy compression might be satisfactory. Dissimilar 
to lossless compression, lossy compression decreases 
image quality. You can’t recover the first image 
subsequent to utilizing lossy compression methods. You 
will lose some data [2].

Lossless image compression is typically utilized as 
a part of manufactured images that contain sharp-edged 
lines, for example, specialized illustrations, printed 
designs, funnies, maps or logos. This is on account of 
lossy compression methods deliver compression ancient 
rarities to images and sharp-edged lines wind up fluffy 
particularly when utilizing solid compression. Rather, 
lossy compression is a decent decision for normal 
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images, for example, photographs of landscapes where 
minor misfortune on sharpness is worthy to accomplish 
littler record measure. With the exposed eye it is difficult 
to perceive any contrasts between uncompressed normal 
image and one with compacted by lossy methods if the 
compression isn’t excessively solid [3]. The most broadly 
utilized methods of lossless compression in images 
are run-length encoding (RLE), entropy coding and 
lexicon coders. Lossy compression is generally in light 
of techniques by evacuating points of interest that the 
human eye commonly doesn’t take note. Computerized 
images are generated out of pixels that speak to color 
data. At the point when a pixel varies just marginally 
from its neighbors, its esteem can be supplanted theirs. 
This will lose some data however it is normally scarcely 
detectable with human eye if the algorithm is adequate. 
After this e.g. RLE coding can be utilized to pack data.

Other prominent methods are shading quantization 
(lessening the shading space) and chroma sub-sampling. 
These methods depend on a reality that the human eye 
is more delicate to luminance than shading, so record 
size can be upgraded by putting away more luminance 
detail than shading point of interest. Likewise fractal 
compression is utilized yet it’s not all that prevalent. 
The most mainstream image compression technique is 
depended towards discrete cosine change (DCT) [4]. In 
the current past, wavelets have risen as a vital technique 
for image compression.

IMAGE COMPRESSION USING WAVELET 
TRANSFORM

Wavelets are functions characterized over a limited 
interval and having a normal estimation of zero. The 
essential thought of the wavelet change is to speak to any 
arbitrary function (t) as a superposition of an arrangement 
of such wavelets or premise functions. These premise 
functions or infant wavelets are gotten from a solitary 
model wavelet called the mother wavelet, by dilations or 
contractions (scaling) and translations (shifts).

In the course of recent years, the wavelet change 
has increased across the board acknowledgment in flag 
handling all in all and in image compression research 
specifically. In numerous applications wavelet-based 
plans (additionally alluded as sub band coding) beat 
other coding plans like the one in light of DCT. Even 
though  there is no particular reason to obstruct the info 
image and its premise functions have variable length, 
wavelet coding plans at higher compression abstain from 

blocking ancient rarities. Wavelet-based coding [5] is more 
powerful under transmission and decoding blunders, and 
likewise encourages dynamic transmission of images. 
What’s more, they are better coordinated to the HVS 
qualities. Due to their characteristic multi-determination 
nature [6], wavelet coding plans are particularly 
appropriate for applications where adaptability and 
decent corruption are critical.

The methods of lossy compression that we might 
focus on are the accompanying: EZW algorithm and 
SPIHT algorithm. These are generally late algorithms 
which accomplish a portion of the most minimal blunders 
per compression rate and most elevated perceptual 
quality yet detailed. Before we look at the algorithms 
recorded above, we should plot the fundamental 
advances that are basic to all wavelet-based image 
compression algorithms. The five phases of compression 
and decompression are appeared in Figs. 1 and 2.

Figure 1: Compression of an image

Figure 2: Decompression of an image

The majority of the means appeared in the 
compression graph are invertable, subsequently lossless, 
aside from the Quantize step. Quantizing alludes to a 
lessening of the accuracy of the drifting point estimations 
of the wavelet change, which are commonly either 32-bit 
or 64-bit skimming point numbers. To utilize less bits in 
the packed change which is fundamental if compression 
of 8 bpp or 12 bpp images is to be accomplished these 
change esteems must be communicated with less bits 
for each esteem. This prompts adjusting error. These 
estimated, quantized, wavelet transforms will create 
approximations to the images when a backwards change is 
performed. In this way creating the error intrinsic in lossy 
compression. The connection between the Quantize and 
the Encode steps, appeared in Fig. 1, is the crucial part of 
wavelet change compression. Every one of the algorithms 
described underneath adopts an alternate strategy to this 
relationship. The reason served by the Wavelet Transform 
is that it creates an expansive number of qualities having 
focused, or almost zero, magnitudes.
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Two generally utilized measures for evaluating the 
error between images are Peak Signal to Noise Ratio and 
Mean Square Error. The MSE between two images f and 
g is characterized by

MSE = 
1 2

N
( [ , ] [ , ])f j k g j k

j k
�

�
�

where the aggregate over j; k indicates the entirety 
over all pixels in the images, and N is the quantity of 
pixels in each image. The PSNR between two (8 bpp) 
images is, in decibels,

PSNR = 10log10
255

2

MSE
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�
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EZWalgorithm: The EZW algorithm was one of the 
primary algorithms to demonstrate the full energy of 
wavelet based image compression. It was presented in 
the historic paper of Shapiro [7]. Numerous algorithms 
expand upon the central ideas that were first presented 
with EZW. EZW stands for Embedded Zerotree Wavelet. 
We might clarify the terms Embedded, and Zerotree, and 
how they identify with Wavelet-based compression. An 
inserted coding is a procedure of encoding the change 
magnitudes that takes into consideration dynamic 
transmission of the packed image. Zerotrees are an 
idea that considers a succinct encoding of the places of 
noteworthy esteems that outcome amid the implanted 
coding process. The embedding procedure utilized by 
EZW is defined as  bit plane encoding.

Set Partitioning in Hierarchical Trees 
(SPIHTencoding): The SPIHT [8] image coding algorithm 
was created in 1996 by Said and Pearlman and is another 
more proficient execution of the installed zerotree 
wavelet algorithm by Shapiro. After the wavelet change 
is connected to an image, the primary algorithm works 
by dividing the wavelet decayed image into noteworthy.

There are two goes in the algorithm i.e, arranging 
pass and refinement pass. The arranging pass is operated 
on the list of insignificant sets (LIS), list of insignificant 
pixels (LIP) and the list of huge pixels (LSP). The LIP 
and LSP comprise of hubs that contain single pixels, 
while the LIS contains hubs that have relatives. The 
most extreme number of bits required to speak to the 
biggest coefficient in the spatial orientation tree is gotten 
and designated as nmax, which is

nmax = [log2(maxi,j{|ci,j|})] …(2)

Amid the sorting pass, those coordinates of the 
pixels which stay in the LIP are tried for noteworthiness 

by utilizing eqn. 2. The result, Sn(T), is sent to the yield. 
Those that are noteworthy will be exchanged to the 
LSP and in addition having their sign bit yield. Sets in 
the LIS (which comprises of nodes with relatives will 
likewise have their importance tried and, if observed to 
be critical, will be evacuated and divided into subsets. 
Subsets with a solitary coefficient and observed to be 
noteworthy will be combined to the LSP, or else they 
will be combined to the LIP.

The value of n is decremented by 1 and also 
refinement and sorting passes are repeated. This 
proceeds until either the coveted rate is come to or n=0, 
and every one of the nodes in the LSP have every one of 
their bits yield. The latter case will result in relatively 
idealize reproduction as every one of the coefficients are 
handled totally. The bit rate is exactly in the SPIHT [8] 
algorithm in light of the fact that the yield created is of 
single bits and algorithm is terminated at whenever. The 
decoding procedure takes after the encoding precisely 
and is relatively symmetrical as far as processing time.

RESULTS

Compressing shading images proficiently are one 
of the principle issues in multimedia applications. 
So we have tried the effectiveness of shading image 
compression utilizing EZW and SPIHT algorithm. 
Reproduced image is confirmed utilizing human vision 
and PSNR. Table 1 demonstrates the results of image 
compression.

Table 1: Quality Assessment

MSE PSNR CR BPP
EZW 10.1191 38.0794 18.0450 4.3308

SPIHT 12.5269 37.1524 12.2350 2.9364

Fig. 1: Original 256 x 256 image
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Fig. 2: Compressed image using EZW Haar Wavelet

Fig. 3: Compressed image using SPIHT Haar 
Wavelet

CONCLUSIONS

We have audited and summarized the characteristics 
of image compression, need of compression and its 
standards and EZW and SPIHT image compression 
algorithms based on Wavelet. We utilize 256×256 shading 
image for comparison. Any of the two approaches is 
satisfactory when the 0.5 bits per pixel (bpp) is asked. 
Nonetheless, for a low bit rate, for example 0.25 bpp or 
lower, the embedded zero tree wavelet (EZW) approach 
is superior. Also EZW gives better compression ratio 
and quality of images. Notwithstanding if For practical 
applications, we presume that (1) Wavelet based 
compression algorithms are emphatically prescribed, 
(2) DCT based approach may utilize an adaptive 
quantization table, (3) VQ approach isn’t appropriate 
for a low bit rate compression although it is basic, (4) 

Fractal approach ought to use its determination free 
decoding property for a low bit rate compression.
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ABSTRACT

This paper shows a fuzzy-logic, PI managed shunt active power filter usedto compensate to get symphonious 
writhing in three-phase techniques. The Hybrid Vehicle power filter makes use of a more fundamental 
procedure for its quote of this benchmark settlement present in gentle of Rapid Fourier change. The exhibited 
Hybrid Power filter may work-in well-balanced, loading requirements. Exceptional filters may perhaps not 
need sufficient functionality in speedy varied states. Be as it could, automobile trained active electricity filter 
presents far better results for symphonious minimization, also THD progress. The suggested auto tempered 
hybrid power filter retains up the THD very well inside of IEEE-519 standards. The suggested strategy is 
widely Tri-ED with enhanced unique behavior of hybrid power filter making use of fuzzy-logic, PI controls. 
The outcome are seen to become somewhat satisfactory to medium Distortions, also enhance high quality. 
The Nitty-gritty reproductions have been finished on MATLAB surroundings to accept the operation.

Keywords: Proportional-Integral (PI) control, Hybrid Active Power Filter (HAPF), Fuzzy Logic Controller 
(FLC), THD, load compensation, power quality (PQ), power factor, voltage-source inverter (VSI).

INTRODUCTION

With the improvement of power electronic devices 
and these related control advances, increasingly power 
electronic gear has been introduced in power framework 
arrange. In any case, numerous power electronic buyers, 
for example, circular segment heaters and rectifiers, as 
a result of these unique activity attributes, would cause 
genuine voltage change, harmonic current contamination, 
low power factor (PF), less qualitated power and so 
forth. Hence, a considerable measure of authorities have 
offered consideration regarding enhancing such power 
quality issues. Power quality conditioners, for example, 
static var compensators (SVCs) and active power filters 
(APFs), which locally relieve the harmonic current, can 
successfully improve voltage quality and PF and stifle 
harmonic contamination 

Albeit passive power filters (PPFs) can smother 
restricted trademark recurrence harmonic current, this 
dynamic filtering performance isn’t adequate to keep 
away from that the harmonic current from passive power 
filter causes series– parallel reverberation between the 
filter and the framework. As of late, APFs have been 
created rapidly in light of this great filtering performance, 

yet the confinements of limit and voltage level of power 
electronic devices keep APFs from applying in medium– 
high-voltage systems. Hybrid APFs (HAPFs) join the 
benefits of APFs and PPFs and are appropriate to be 
prepared in medium– high-voltage framework.

The expanded seriousness of power quality issues 
and different issues related with the passive filters, 
for example, substantial size and weight, higher 
cost, settled compensation, and reverberation issues 
with loads and systems have required an emphasis 
on a power electronic arrangement, that is, active 
power filters (APF) as appeared in Fig.1. As of late, 
numerous distributions have likewise showed up on the 
harmonics concealment utilizing active power filters. 
Determination of a control strategy and appropriate 
topology of harmonic concealment, most appropriate 
to specific conditions, requires that points of interest, 
impediments and confinements of these devices, which 
show an exceptionally wide scope of properties.

The control methodology for a hybrid active power 
filter produces the reference current, that must be given 
by the power filter to remunerate reactive power and 
harmonic streams requested by the load [4-6] This includes 
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an arrangement of ebbs and flows in the phase area, 
which will be followed creating the changing signs 
connected to the electronic converter by methods for 
the fitting shut circle exchanging control strategy, for 
example, hysteresis or bum control. A few techniques 
including double prompt genuine and reactive power 
hypothesis have been proposed for extricating the 
harmonic content[2-5].

Figure 1: Shunt current compensation in active 
filter, a basic principle

All these techniques function admirably under 
enduring state, balanced and Sinusoidal conditions of 
supply voltage. Among every one of the techniques 
exhibited in the writing, the double prompt active and 
reactive power (P-Q) hypothesis is a standout amongst the 
most widely recognized and likely it is the best method[4].

As of late, to evade the inborn bothersome attributes 
of ordinary control approaches, Fuzzy Logic Controller 
(FLC) is being produced. FLC offers a semantic way to 
deal with create control calculations for any framework. 
It maps the information yield relationship in view of 
human mastery and consequently, does not require a 
precise scientific model of the framework and can deal 
with the nonlinearities that are for the most part hard to 
demonstrate [2]. This therefore makes the FLC tolerant to 
parameter variation and more precise and vigorous.

DESIGN OFAPF

Principle of APF: An APF, which is schematically 
depicted in Fig. 2, contains two-level Voltage Source 
Converter (VSC), a dc vitality stockpiling device, a 
coupling transformer associated in shunt to the dispersion 
arrange through a coupling transformer. The VSC 
changes over the dc voltage over the capacity device 

into an arrangement of three-phase air conditioning 
yield voltages[7]. Appropriate modification of the 
phase and greatness of the APF yield voltages permits 
successful control of active and reactive power trades 
between the APF and the air conditioner framework. 
Such arrangement enables the device to ingest or create 
controllable active and reactive power[8].

Figure 2: APF Schematic Diagram

The VSC associated in shunt with the air conditioner 
framework gives a topology which can be utilized for up 
to three very unmistakable purposes:

 1. Compensation of reactive power and Voltage 
direction 

 2. Power factor correction

 3. Current harmonics elimination.

Here, such device is utilized to give ceaseless 
voltage direction utilizing an in a roundabout way 
controlled converter [9]. As appeared in Fig. 3 the shunt 
infused current Ish revises the voltage list by modifying 
the voltage drop over the framework impedance Zth. The 
shunt infused current Ish can be composed as,

Ish = IL – IS = IL – ( Vth – VL )/Zth …(1)

Ish /_η = IL/_-θ …(2)

It might be said that the adequacy of the APF in 
redressing voltage hang relies upon the estimation of Zth 
or blame level of the load transport. At the point when 
the shunt infused current Ish is kept in quadrature with 
VL, the coveted voltage remedy can be accomplished 
without infusing any active power into the framework. 
Then again, when the estimation of Ish is limited, a 
similar voltage remedy can be accomplished with least 
evident power infusion into the framework [10].
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Principle of HAPF

Figure 3: HAPF Schematic Diagram

At the point when this gear is associated in 
arrangement to the air conditioner source impedance it is 
conceivable to improve the compensation qualities of the 
passive filters in parallel connection [12]. This topology is 
appeared in Fig. 3, where the active filter is spoken to by 
a controlled source, where is the voltage that the inverter 
should produce to accomplish the goal of the proposed 
control calculation.

FUZZY LOGIC CONTROLLER

Fuzzy Logic Controller is a procedure to encapsulate 
human-like reasoning into a control framework. FLC 
can be intended to copy human deductive reasoning, that 
is, the procedure individuals use to derive conclusions 
from what they know. In an engine control framework, 
the function of FLC is to change over linguistic control 
rules into control system in light of heuristic data or 
master learning. FLC has a settled arrangement of 
control rules, generally got from master’s information. 
The membership function (MF) of the related info and 
yield linguistic variables is for the most part predefined 
on a typical universe of talk. For the fruitful plan of 
FLC’s appropriate determination of information and 
yield scaling factors (picks up) or tuning of the other 
controller parameters are urgent employments, which as 
a rule are done through experimentation to accomplish 
the most ideal control performance. The structure of 
FLC is appeared in Fig.4. The structure indicates four 
functions, every one emerged by block.

Figure 4: Structure of fuzzy controller

 z Membership functions are characterized inside the 
standardized range (- 1, 1), and related with each 
name: NB (Negative Big), NM (Negative Medium), 
NS (Negative Small), ZE (Zero), PS (Positive 
Small), PM (Positive Medium), and PB (Positive 
Big). Seven MFs are decided for e(pu) and ce(pu) 
signs and seven for yield. Every one of the MFs are 
symmetrical for positive and negative estimations 
of the variables. Accordingly, most extreme 7х7 = 
49 standards can be framed.

 z The membership functions for the sources of info 
(error and change of error) and yield of fuzzy 
control for hybrid active power filter.

  A learning base (an arrangement of If-Then 
standards), which contains the meaning of the 
fuzzy subsets, their membership functions, 
their universe talk and the entire of the tenets of 
derivation to accomplish great control

 z An surmising instrument (likewise called an 
“induction motor” or “fuzzy derivation” module), 
which is heart of a fuzzy control, groups the limit 
of fake the human choices and copies the master’s 
basic leadership in translating and applying learning 
about how best to control the plant. 

 z A de-fuzzification interface, which changes over the 
finishes of the surmising instrument into genuine 
contributions for the procedure.

Fuzzy Logic Membership Functions: Fuzzy 
controllers don’t require a correct numerical model. 
Rather, they are planned in view of general information 
of the plant. Fuzzy controllers are intended to adjust to 
varying working focuses. The single yield variable (u) 
is unfaltering state flag of the converter, only error free 
reaction is straightforwardly sustained to the framework.

Fuzzy Logic Rules: The target of this exposition is to 
control the yield voltage of the converter. The error 
and change of error of the yield voltage will be the 
contributions of fuzzy logic controller. These 2 inputs 
are isolated into seven groups; NL: Negative Large, 
NM: Negative Medium, NS: Negative Small, ZO: Zero 
Area, PS: Positive small, PM: Positive Medium and PL: 
Positive Large and its parameter [10].
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MATLAB/SIMULINK MODELING AND 
SIMULATION RESULTS

Effects of Short Circuit Fault Currents on Power 
System: Short circuit fault current depends on the power 
circuit voltage and configuration, method of neutral 
connections (solidly grounded, resistance grounded, 
reactance grounded and ungrounded), presence of the 
regulating devices (such as shunt reactor, series reactor, 
shunt and series capacitors and FACT devices), and the 
speed of disconnection of the faulted circuit section. 
Different types of short circuit currents can effect the 
power system in different manners. It is known that, the 
flow of short circuit currents incident to the occurrence 
of inter phase short circuits near the generating units 
frequently results in substantial disturbance to normal 
operation of the power system.

Simulation results are presented in this section using 
MATLAB/SIMULINK for Fuzzy based Fault Tolerant 
control of a four leg Active Power Filter. Initially, we 
studied Fuzzy based Fault Tolerant Active Power Filter in 
the presence of open circuit fault/short circuit fault and also 
line to ground fault and computed total harmonic distortion. 
Subsequently, we studied the comparison of Fuzzy based 
Fault Tolerant Active Power Filter with traditional Fault 
Tolerant Active Power Filter in the presence of fault and 
also in the absence of fault. The simulation results are 
obtained for Fuzzy Based Fault Tolerant Active Power 
Filter in the presence of open circuit/short circuit fault and 
line to ground fault.

 z Sometimes the short circuit takes the form of the 
arc that may cause considerable damage to the 
elements of the power system. For example an arc 
on an over-head transmission lines if not cleared 
quickly will burn the conductors causing it to break 
resulting in long time interruption of the supply

Figure 5: Before compensation and after 
compensation

 z Unsymmetrical short circuit faults (such as line to 
ground, phase to phase, double phase to ground) 
introduce unbalance in the symmetrical circuits of 
the power system

 z Stability of the power system may be adversely 
affected and can even lead to complete shutdown or 
cascade tripping of the power system

 z Damage to other apparatus in the power system due 
to short circuit currents may be caused due to the 
over-heating and also due to abnormal mechanical 
stresses or forces set up by the fault

 z A reduction in the voltage in power system due to 
faults will be sometimes be so large that the relays 
having pressure coils tends to fail

Figure 6: Short circuit analysis

 z Due to short circuits in the power system, there 
may be considerable reduction in the voltage on 
the healthy feeders connected to the system having 
fault. This may result in drawing of abnormal high 
currents by the motors or the operation of no load 
coils of the motors. In the latter case there will be 
considerable loss in the industrial output due to the 
outage of the motors and other drives

 z Sometimes in an interconnected systems, when a 
fault develops it is followed by a fall in voltage and 
frequency. This may result in loads such as motors 
which normally takes the power from the supply 
will start to feed or deliver the power to the fault 
locations. During the faults, induction motors and 
synchronous motors feed the fault.

CONCLUSION

The target of this paper is to analyze the time 
determination performance between conventional 
controller and artificial intelligence controller (FLC) 
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controlling the dc interface voltage. A VSI topology for 
HAPF remunerating air conditioning balanced nonlinear 
loads and a dc load provided by the dc connection of 
the compensator is introduced. The proposed Fuzzy 
based Fault Tolerant control scheme offers continuous 
operation and gives superior Total Harmonic Distortion 
in contrast with PI based Fault Tolerant shunt Active 
Power Filters A control calculation for conventional 
pi controller and fuzzy logic controller constituted by 
a hybrid active power filter, this topology we built up 
an arrangement active power filter and a passive filter 
associated in parallel with the load is examined. At 
long last Matlab/Simulink based model is created and 
reproduction comes about are introduced.
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ABSTRACT

Performance appraisal system is applied in many organisationsto appraise performance of employee. In 
construction industry, performance appraisal system is applied to appraise contractor’s performance with 
the works done and basically, their performance is appraised based on quality, time and cost performance.  
In Malaysian construction industry, Construction Industry Development Board (CIDB) has established 
Contractor’s Capability and Capacity (SCORE), Quality Assessment System in Construction (QLASSIC) 
and Safety and Health Assessment System in Construction (SHASSIC) in 2012. Unfortunately, incompliance 
in construction projectsstill presents.  This paper is therefore undertaken with the aim to propose critical 
success factors(CSFs) towards the efficiency of these performance appraisal systems via literature review, 
questionnaire survey and expert focus group. A set of questionnaires is designed, undergone the pilot study on 
15 respondents for reliability purpose and eventually distributed to 157 contractors from G1 to G7 class upon 
the confirmation of the questionnaire reliability status. Seven main criteria are found: quality performance; 
time performance; cost performance; environmental performance; health and safety performance; 
productivity performance; and human resources performance.Although contractor’s performance appraisal 
system is applied in Malaysian construction industry and benefiting construction players,yet it should be 
improved. The efficiency of contractor’s performance appraisal will be fulfilled byconsidering these seven 
CSFs into the current contractor’s performance appraisal system in Malaysia.

Keywords: Contractor’s Performance; Critical Success Factors; Appraisal System; Malaysian Construction 
Industry.

INTRODUCTION

A good construction project needs a good 
project management practice, which will assist those 
construction players, especially contractors to manage 
not only people involved in the industry, but also the 
proper utilisation of resources. Project management 
refers to the application of knowledge, skill, tool, and 
techniques to project activities to meet a relatively short-
term objective that has been established to complete 
specific goals and objectives (Project Management 
Institute17). This is accomplished through application and 
integration of the project initiating, planning, executing, 
monitoring, controlling and closing (Heagney13).

Yet, lack of awareness of this part has made copious 
of construction project do not meet their objectives. 
Hence, to produce a good outcome, contractors have to 
come up with a good plan. As the construction project 

involves more than one party, thus, a comprehensive 
project management is very essential. As a matter of 
fact, to make the project management more effective, an 
observation, or to be more specific, an appraisal, could be 
implemented to assess the performance of construction 
project players, particularly the contractors as they are 
the major player involved directly in constructing a 
particular project.

Performance appraisal system is a normal practice 
in any organisation and is not a new implementation 
to appraise workers with the quality of work so as 
in construction industry. In Malaysian construction 
industry, a few guidelines are established to ensure the 
works done by the contractor are not just been evaluated 
for the contractor’s performance, but also to enhance 
their ability and capability by offering a suitable solution, 
such as training and performance appraisal systems as 
provided by Construction Industry Development Board 

DOI Number: 10.5958/0976-5506.2018.01622.4 
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(CIDB). This paper is therefore undertaken with the 
aim to proposecritical success factors (CSFs) towards 
the efficiency of these performance appraisal systems 
as currently implemented in Malaysian construction 
industry.

LITERATURE REVIEW

In Malaysian construction industry, 55 percent of 
the projects experienced cost overrun, and surprisingly 
private project is worse than public project (Shehu et al.30). 
One of the prominent problematic public construction 
projects,Sultan Mizan Zainal Abidin Stadium’s roof, 
which has collapsed demonstrates that poor technical 
knowledge and management lead to construction failure 
(Idris16). In addition, the stadium construction is also 
having problem with safety issues, where five workers 
injured and two were in critical condition (Idris16).

Collapse of a ramp on the Second Penang Bridge is 
another example of public construction project failure 
due to casual and careless manner of the sub-contractor 
(Mok22). Another case due to miss behaviour on safety 
conduct is the falls of 300-tonne concrete span at Mass 
Rapid Transit (MRT) construction site, where three 
workers dead (Murad et al.23). Assaf et al.2 have supported 
this by claiming that accident during construction may 
lead to time overrun.

Thus, it is observed by this paper that construction 
industry faces a lot of high-profile problems, such as 
cost overrun, time overrun, poor quality and even cause 
of death. In order to solve these problems, contractors 
should be appraised by authorities to ensure that their 
performance can be sustained. On top of that, it will 
also help the authorities or clients in selecting the 
performed contractors for next construction project. The 
appraisal also helps the contractors in determining their 
weaknesses for further improvement.

Performance Appraisal System: Performance appraisal 
is vitally important for the organisation, who seeks for 
the improvement of their employee’s performance, since 
through the performance appraisal system, the employer 
may know what is lacking. As a matter of fact, in the 
context of human resource management, performance 
appraisal is directly affecting employees’ job satisfaction 
and the level of organisation commitment towards 
successful construction project (Deepa et al.9).

A successful project management is the management 
that maintains a balance between the demands of 
customers, project team and organisation (Hobday14).
Therefore, it is clearly stated that the customers’ or 
clients’ satisfaction is not the only party that need to 
be taken care of, yet the rights and satisfaction of the 
project players, particularly the contractors as the key 
players, also need to be dealt with. 

Hence, it is important to propose the critical success 
factors (CSFs) of contractor’s performance appraisal 
system as this will significantly affect the delivery of 
the construction project. This statement is supported 
by Benson et al.4, who claim that employees with poor 
perception of performance appraisal were more likely 
to be dissatisfied with their job, less committed to 
the organisation and more likely to be contemplating 
leaving the organisation. Eventually, these low 
esteemed employees will affect the poor performance 
of construction industry as well as badly impact the 
government inspiration in ensuring the National Key 
Resource Area (NKRA) is successfully achieved. 

In Malaysian Construction Industry, Construction 
Industry Development Board (CIDB) has launched 
Contractor’s Capability and Capacity (SCORE), Quality 
Assessment System in Construction (QLASSIC) 
and Safety and Health Assessment System in 
Construction (SHASSIC) with the aim to appraise 
the construction contractor’s capacity and capability.
It turns out that the system is very helpful in selecting 
the right contractor for the right project in year 2012. 
This appraisal is strengthened by the newly launched 
program called Construction Industry Transformation 
Program (CITP).Four focuses in CITP are: quality, 
health and professionalism; productivity; environment 
sustainability and; internationalisation. 

SCORE is developed by the Ministry of Work and 
CIDB,where it is also seen by this paper as an approach 
that permits the contractor’s rating of each class to be 
based on the basic information of the contractor itself. 
It also enables contractors to identify their weaknesses 
and helps the ministry in drafting a programme that can 
enhance the capability and skill of the contractors. On 
the other hand,QLASSIC is an independent approach 
to appraise primarily on the quality of workmanship 
of building projects undertaken by contractors 
(CIDB5). The components that will be assessed in this 
appraisal system are structural works, architectural 
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works, mechanical and electrical (M&E) works and 
external works. Three main components of contractor’s 
performance appraisal system in SHASSIC are document 
check, workplace inspection and employees interview. 
It covers all components, such as occupational safety 
and health policy, occupational safety and organisation, 
hazard identification, risk assessment and risk control 
(HIRARC), occupational safety and training and 
promotion, machinery and equipment management, 
materials management, emergency preparedness, 
accident investigation and reporting and records 
management and performance monitoring.

On top of that, CIDB in 2015 has launched 
CITP, focuses on four strategic thrusts: quality, safety 
and professionalism; environmental sustainability; 
productivity and; internationalisation.For quality as well 
as safety and professionalism, CITP aims to be instilled 
in the culture of the construction industry (CIDB5). 
For this matter, quality, safety and professionalism are 
precondition inenhancing the construction industry into 
a responsible and developed industry.Underenvironment 
strategic thrust, CITP aims that sustainable infrastructure 
in Malaysian construction industry to be a model for the 
emerging world. CITP also aims to increase productivity 
by two-and-a-half times, where more than doubling of 
productivity will be equally matched by higher wages 

within the construction industry. The last strategic thrust 
in CITP is internationalisation, whichaims at unlocking 
the full potential of the global construction market. 
CIDB realised that there is a critical need to address gaps 
in domestic capabilities and improve access to financing 
within the domestic market and overseas market. In 
ensuring the achievement of CITP’s aim, all appraisal 
systems from CIDB, namely SCORE, QLASSIC and 
SHASSIC need to be appraised in terms of its efficiency 
for betterimprovement.

Critical Success Factors (CSFs) towards Efficiency 
of Contractor’s Performance Appraisal System: 
The term critical success factors (CSFs)was first used 
construction project management by Rockart27. CSFs 
can be defined as the criteria that are able to make the 
organisation successful (Pakseresht et al.26), where if the 
criteria are not applied, the organisation would fail to 
reach their goal. Alias et al.1 and Harison et al.12 define 
CSFs as the criteria that help projects management 
practice to finish project successfully and it is even able to 
improve project delivery. Therefore, the paper suggests 
that CSFs in construction industry are defined as criteria 
that lead to the success of a project and improve project 
delivery through project management. Table 1 shows the 
summary of CSFs listed by previous studies.

Table 1: Summary of critical success factors (CSFs) listed by previous studies
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Cost Performance / / / / 4
1. Experience worker / / / / 4
2. Effective communication and coordination / / / / 4
3. Effective management and supervision at site / / / / 4
4. Good availability of sources / / 2
5. Good and enough material and equipment / / 2
6. Less wastage / / 2

Time Performance / / / / 4
7. Good competency of project participant / / 2
8. Good change order practice / / / 3
9. Skills worker / / / / 4
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Conted…

11. Motivation by incentives / / / 3
12. Clear and realistic object / / 2
13. Rapid decision making / / 2
Quality Performance / / / / 4
14. Good organisational quality assurance / / / 3
15. Good monitoring and feedback by participant / / 2
16. Good quality of raw material and equipment / / 2
17. Good availability of competent staff / / / / 4
18. High commitment in quality control by management / / / 3
Health and Safety Performance / / / / 4
20. Good coordination, control and management practice on health and safety / / / 3
21. Good personal behaviour by all participants / / 2
22. Good implementation in safety management and practice / / 2
23. Good conduct on-site inspection / / 2
Environment Performance / / / / 4
24. Proper site layout / / / 3
25. Use environmental friendly material / / 2
26. Use environmental friendly equipment / / 2
Productivity / / / / 4
27. Competent manager/supervisor / / / / 4
28. Competent skilled worker / / / / 4
29. Well schedule and on time inspection / / 2
30. Good change order practice / / / 3
31. Offer training to workers / / 2
32. Good efficiency equipment / / / 3
33. Up-to date technology / / / 3
Human Resource / / / / 4
34. Good attitude among employees / / 2
35. Enough training for employee / / / 3
36. Legal requirement / / 2
37. Good support by senior employee/management / / 2

Source: Adapted and modified fromHomtong et al.21, Pakseresht et al.26, Omran et al.25 and Saqib et al.28.

Based on Table 1, the criteria of CSFs are divided 
into seven main criteria, namely cost performance, time 
performance, quality performance, health and safety 
performance, environmental performance, productivity 
and human resource. Based on the previous studies, all the 
criteria have been discussed in detail by Homtong et al.21, 
Pakseresht et al.26, Omran et al.25 and Saqib et al.28. Each of 
the main criteria is explained in next following paragraphs.

As in the first main criterion, cost performance 
has six CSFs elements:experience worker, effective 

communication and coordination, effective management 
and supervision, good availability of sources, good and 
enough material as well as equipment and less wastage. 
The first three are the most important CSFs elements as 
claimed by Homtong et al.21, Pakseresht et al.26, Omran 
et al.25 and Saqib et al.28.

Time performance is another main criterion of 
CSFs, where skilled worker is the most important 
element, followed withgood change order practice, 
motivation by incentive, clear and realistic object as well 
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as rapid decision making.In quality performance, six 
elements are referred by previous studies: availability of 
competent staff, good organisational quality assurance, 
high commitment in quality control by management, 
good monitoring and feedback as well as good quality of 
raw material and equipment.

Health and safety performance is also one of 
the important criteria, which encompasses good 
coordination, control and management practice, good 
personal behaviours by all participants, implementation 
in safety management and practice and good conduct 
on-site inspection.In addition, proper layout is the 
most referred element by previous study under 
environment performance. This is followed with use 
of environmental friendly materials and equipment as 
the important elements of CSFs towards the successful 
construction project. Under productivity criterion, 
competent manager or supervisor and skilled worker 
are the most referred elements, followed with good 
change order practice,offer training to workers, up-to-
date technology,well schedule and on time inspection as 
well as offer training to workers.Lastly, human resource 
is also claimed as the main criterion in CSFs towards 
the success of construction project. Enough training is 
the most critical element in this criterion, followed with 
good attitudes among employee, legal requirement and 
good support by senior employee or management.

METHODOLOGY

Data collection is done via questionnaire survey.
Initially, 10 percent of expected sample (15 respondents) 
was distributed for pilot study following Connelly7 
before the real questionnaire survey is undertaken. The 
purpose is to examine the respondents’ understanding 
of the questionnaire apart from determining whether 
the questionnaire is comprehensive enough in obtaining 
the information for this paper. This is supported by 
Scheuren29, who claimed that pilot study is conducted 
prior to the distribution of actual questionnaire to test the 
feasibility of intended questionnaire to be undertaken as 
well as to perfect the questionnaire concepts and wording.

The Cronbach’s alpha method is used for this purpose, 
where a coefficient of minimum 0.6 is expected for the 
reliability of the questionnaire to avoid correction or 
elimination of some variables in the contents (Cronbach8).

Since the questionnaire of this paper was reliable 
with overall Cronbach’s alpha of 0.98, the actual 
questionnaire survey was undertaken, where a total 
ofresponses from 157 respondents selected from 
convenience samplingwasreceived via on-site and web-
based survey distribution. The analysis undertaken were 
the mean values (mean) and relative importance index 
(RII). From the RII, the items for each criterion were 
then ranked by its importance and validated byseven 
panels of expert that have experience at least 7 years in 
construction industry.

FINDING AND DISCUSSION

To fulfil the aim of this paper inproposing critical 
success factors (CSFs) towards efficiency of the 
contractor’s performance appraisal in Malaysian 
construction industry, seven criteria are discussed in this 
sub-section based on the findings. Those criteria are cost 
performance, time performance, quality performance, 
health and safety performance, environmental 
performance, productivity and human resources. 
Relative Importance Index (RII) for each element in 
each criterion are calculated, thus each element can be 
ranked based on their respective criteria.

Table 2 illustrates the appraisal of various 
performancecriteria towards the efficiency of contractor’s 
performance appraisal system. All the elements in this 
criterion have mean values more than 3, whichindicate 
that all the respondents agreed that each element in all 
performancesare important and should be appraised 
during the appraisal stage. For cost performance, effective 
communication and coordination is in the first rank that 
significantly contributes to cost performance, which is also 
supported by Olawale et al.24. The second rank is effective 
management and supervision at site, followed by good 
and enough material and equipment, good availability of 
sources, less wastage and experienced worker.

Table 2: Various performance criteriatowards the efficiency of contractor’s performance appraisal system

Elements
Frequency

Mean RII
(%) Rank

5 4 3 2 1
Cost Performance

1. Experienced worker 39 84 34 0 0 4.03 80.89 6
2. Effective communication and coordination 55 76 26 0 0 4.18 83.69 1
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3. Effective management and supervision at site 49 84 24 0 0 4.16 83.18 2
4. Good availability of sources 47 80 30 0 0 4.11 82.17 4
5. Good and enough material and equipment 49 83 25 0 0 4.15 83.06 3
6. Less wastage 47 77 33 0 0 4.09 81.78 5

Time Performance
1. Good competency of project stakeholder 50 73 34 0 0 4.10 82.04 6
2. Good change order practice 55 73 29 0 0 4.17 83.31 4
3. Skilled worker 54 72 31 0 0 4.15 82.93 5
4. Motivation by incentives 58 75 24 0 0 4.22 84.33 2
5. Clear and realistic object 51 84 22 0 0 4.18 83.57 3
6. Rapid decision making 60 78 19 0 0 4.26 85.22 1

Quality Performance
1. Good organisational quality assurance 45 91 21 0 0 4.15 83.06 2
2. Good monitoring and feedback by stakeholder 42 77 38 0 0 4.03 80.51 5
3. Good quality of raw material and equipment 45 88 24 0 0 4.13 82.68 4
4. Good availability of competent staff 51 88 18 0 0 4.21 84.20 1
5. High commitment in quality control by management 46 87 24 0 0 4.14 82.80 3

Health and Safety Performance

1. Good coordination, control and management practice on 
health and safety 51 78 28 0 0 4.15 82.93 3

2. Good personal behaviour by all stakeholder 42 79 36 0 0 4.04 80.76 4
3. Good implementation in safety management and practice 57 71 29 0 0 4.18 83.57 1
4. Good conduct on-site inspection 53 77 27 0 0 4.17 83.31 2

Environmental Performance
1. Proper site layout 57 72 28 0 0 4.18 83.69 3
2. Use environmentally friendly material (Gowri, 2004 #161) 60 68 29 0 0 4.20 83.95 2
3. Use environmental friendly equipment 66 68 23 0 0 4.27 85.48 1

Productivity Performance
1. Competent manager/supervisor 60 69 28 0 0 4.20 83.95 3
2. Competent skilled workers 54 74 29 0 0 4.16 83.18 4
3. Well schedule and on time inspection 43 81 33 0 0 4.06 81.27 6
4. Good change order practice 40 67 50 0 0 3.94 78.73 7
5. Offer training to workers 61 67 29 0 0 4.20 84.20 2
6. Good efficiency equipment 66 68 23 0 0 4.27 85.61 1
7. Up-to date technology 55 63 39 0 0 4.10 82.04 5

Human Resource Performance
1. Good attitude among employees 67 65 25 0 0 4.27 85.35 1
2. Enough training for employee 64 65 28 0 0 4.23 84.59 2
3. Legal requirement 60 72 25 0 0 4.22 84.46 3
4. Good support by senior employee/management 60 69 28 0 0 4.20 84.08 4

As for time performance, appraisal of rapid 
decision-making is the most important element, which 
is also supported by Jarkas et al.18 who found that rapid 
decision-making will result in better time performance. 

In addition, motivation by incentives is in the second 
rank, whist clear and realistic object in the third rank, 
where clear and realistic objective will allow people to 
follow with less or no mistake may occur resulting in 
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good time performance. Good change order practice is in 
the fourth rank because easy understanding contributes 
to high possibility of works canbe completed on time 
thus will be benefited to time performance. In the fifth 
and sixth rank are skilled worker and good competency 
of project stakeholder, respectively.

Quality performance as discussed by many 
researchers (Alias et al.1; Kerzner19; Mir et al.21; Todorović 
et al.31) is important in ensuring the success of the project, 
where from the findings of this paper, good availability 
of competent staff is the most important element under 
this criterion, followed by good organisational quality 
assurance and high commitment in quality control by 
management. The fourth and fifth ranks are good quality 
of raw material and equipment and good monitoring and 
feedback by stakeholder, respectively. The entire mean 
for each element under quality performance criteria is 4, 
which indicates that most of the respondents agreed that 
these elements are important and should be appraised in 
the contractor’s performance appraisal system.

As for health and safety performance, good 
implementation in safety management and practice is 
the main element that should be appraised. This also 
indicates that this element is important towards the 
efficiency of contractor’s performance appraisal system. 
The second, third, and fourth rank are good conduct 
on-site inspection, good coordination, control and 
management practice on health and safety and good 
personal behaviour by all stakeholder, respectively. In 
terms of the appraisal of environmental performance, 
the most important element in this criterion is the use of 
environmental friendly equipment, followed by the use 
environmental friendly material and proper site layout. 
Gowri11 as mentioned by Kibert20 stated that the use of 
environmental friendly material benefits the construction 
in terms of sustainability, thus one of the main criteria 
should be considered during design, construction and 
post-construction stage.  

For the productivity performance, good efficiency 
equipment is agreed as the most important element 
that should be assessed, followed by offer training to 
workers and competent manager or supervisor element. 
Ranked number four, five, six and seven are competent 
skilled workers, up-to date technology, well schedule 
and on time inspection and good change order practice, 
respectively. As for human resource performance, the 
first rank is good attitude among employees, which is 

described by Bakker et al.3 as will result good outcome 
towards the successful construction project. The third, 
fourth and fifth ranks are enough training for employee, 
legal requirement and good support by senior employee/
management, accordingly.

In addition, Table 3 is produced by calculating the 
mean of RII value for each criterion and the rank is done 
based on the RII, where the most important criteria should 
be appraised during the appraisal stage is human resource 
performance, followed by environmental performance 
and quality performance. Dissimilar from the rank based 
on literature review, the first, secondand third ranks are 
productivity performance, cost performance and quality 
performance, respectively. Only health performance 
criterion in the same important rank from both findings in 
literature review of this paperas in the previous Table 1.

Table 3: Average Relative Importance Index (RII) 
from each performance criterion towards the 

efficiency of contractor’s performance appraisal 
system and its rank

No. Criteria RII 
(%) Rank Rank from 

literature
1. Cost performance 82.46 7 2
2. Time performance 83.57 3 4
3. Quality 

performance 82.65 5 3

4. Health and safety 
performance 82.64 6 6

5. Environmental 
performance 84.37 2 5

6. Productivity 
performance 82.71 4 1

7. Human resource 
performance 84.62 1 6

From all the seven criteria: cost performance; quality 
performance; quality performance; health and safety 
performance; environmental performance; productivity 
performance; and human resource performance, all 
the elements for each criterion is accepted to be the 
critical success factors (CSFs) towards the efficiency 
of contractor’s performance appraisal system. A total 
number of proposed CSFs are listed in Table 4. Those 
CSFs have been verified by seven panels of expert that 
have experience at least 7 years in construction industry. 
They are from top management from Public Work 
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Department, Project Management Professional (PMP) 
registered with Project Management Institute (PMI) of 
United States of America, academician, local authorities, 
consultant, developer and contractor. The listed CSFs are 
recommended to be a part of the elements in appraisal 
system to ensure the high efficiency of contractor’s 
performance appraisal system in Malaysia.

Table 4: Proposed critical success factor (CSFs) 
towards the efficiency of contractor’s performance 

appraisal system based on importance

Human Resource Performance
1. Good attitude among employees
2. Enough training for employee
3. Legal requirement
4. Good support by senior employee/management
Environmental Performance
1. Use environmental friendly equipment
2. Use environmental friendly material
3. Proper site layout
Time Performance
1. Rapid decision making
2. Motivation by incentives
3. Clear and realistic object
4. Good change order practice
5. Skilled worker
6. Good competency of project stakeholder
Productivity Performance
1. Good efficiency equipment
2. Offer training to workers
3. Competent manager/supervisor
4. Competent skilled workers
5. Up-to date technology
6. Well schedule and on time inspection
7. Good change order practice
Quality Performance
1. Good availability of competent staff
2. Good organisational quality assurance
3. High commitment in quality control by management
4. Good quality of raw material and equipment
5. Good monitoring and feedback by stakeholder
Health and Safety Performance
1. Good implementation in safety management and 

practice
2. Good conduct on-site inspection

Conted…

3. Good coordination, control and management 
practice on health and safety

4. Good personal behaviour by all stakeholders
Cost Performance
1. Experienced worker
2. Less wastage
3. Good availability of sources
4. Good and enough material and equipment
5. Effective management and supervision at site
6. Effective communication and coordination

CONCLUSION AND RECOMMENDATION

The aim of this paperis achieved, where seven 
criteria are listed, evaluated, analysed, and validated by 
panel of experts. All criteria have their own elements and 
they are ranked by this paper orderly by their importance 
index. Based on this index, the mean values for each 
criterion are calculated and it is found that human 
resource performance is the most important criterion 
that should be appraised to ensure the efficiency of this 
appraisal system. The ranking is based on the findings 
and are different from the literature review, except in the 
sixth rank health and safety performance. These criteria 
should be considered in the appraisal system established 
by Construction Industry Development Board(CIDB), 
namely Contractor’s Capability and Capacity (SCORE), 
Quality Assessment System in Construction (QLASSIC) 
and Safety and Health Assessment System in 
Construction (SHASSIC) to ensure the efficiency of the 
contractor’s performance appraisal system in Malaysia.
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ABSTRACT

Since the 1990s, Malaysia has achieved  remarkable progress in its higher education enrolment. However, 
this remarkable achievement could be dampened by the gap between student’s preferred and enrolled degree. 
Using a sample of Malaysian public university graduates, this paper measures the gap between preferred and 
enrolled degree and estimate its impact on the graduate’s probability of unemployment. Results reveal that 
low parental income could lead to graduating with a not first-choice degree, and the first-choice degree is 
able to reduce the probability of unemployment. Thus, the government’s efforts to increase higher education 
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INTRODUCTION

The liberalization of the higher education sector 
in Malaysia since the late 1990s has brought a drastic 
increase in the number of public universities (Lim6). 
Consequently, the enrolment of public university has 
increased more than fivefold from 91,509 students 
in 1993 to 540,638 in 2016 (Ministry of Finance 
Malaysia10,11). The admission rate into Malaysian public 
universities also increases substantially (Intake for 
public2). Nevertheless, the offer of admission does not 
necessarily come with the student’s preferred degree.

There is no official statistics pertaining to the number 
of admissionsoffers that mismatch with the student’s 
preferred degree. However, there are reports that some 
high achievement students fail to obtain their first-choice 
degree (Lim8; Pak18). The Malaysia Ministry of Higher 
Education has pointed out that there are limited seats 
in public universities and fulfilling the minimum entry 
requirement does not guarantee a place of one’s preferred 
degree (Lim8). The question that follows is: what is the 
problem of not getting one’s first-choice degree?

There are various benefits of studying in one’s 
first-choice degree. The admission into first-choice 
degree increases a student’s probability of completing 
the degree and reduces the amount of time taken to 
complete the degree (Heinesen1). In addition, Ost, Pan 
and Webber17 found that students who scored just above 
the admission cut-off point (first-choice degree) derive 
higher earnings than students who scored just below (not 
first-choice degree).

The Malaysian government has achieved 
remarkable progress in higher education enrolment and 
istargeting a further increase to 70% by 2025 (Ministry 
of Education Malaysia12). This remarkable achievement 
and aspiration could be dampened if there isa substantial 
gap between preferred and enrolled degree. Previous 
studies have shown that choice of degree is closely 
related to a student’s talent, interest and ability. Murphy, 
Seneviratne, Cochrane, Davis and Mires15 found that 
high achievement students are more likely to choosetheir 
own course components. Indeed, the choice of students 
in their degree studied is driven by different motivations: 
career, interest, helping, and loafing (Skatova and 
Ferguson20). For example, choice of medical degree 
is driven by helping and career motivation. Thus, 
graduating with a not preferred degree might lead to a 
low motivated graduate. 

Malaysia is facing a persistent graduate 
unemployment problem since the financial crisis of 1998 

DOI Number: 10.5958/0976-5506.2018.01623.6 



     1208      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

(Lim7). Employers have ranked poor attitude a sone of 
the top reasons for graduate unemployment (Jobstreet.
com4). The poor attitude could be due to the low 
motivation of graduates. There are extensive studies on 
graduate unemployment and its determinants are clearly 
identified, such as English language proficiency, types 
of degree, academic attainment, ethnic groups, parental 
income and mismatch of skills(Khattab5; Lim and Siew9; 
Morshidi, Rosni, Lim and Mohamed Nasser13; Morshidi 
et al13; Pietro and Cutillo19). Recently, the lack of interest 
in entrepreneurship and its career choice are also found 
to be the determinants (Norasmah and Nur Zafirah16).

Jayasingam, Fujiware and Thurasamy3 found 
that choosiness could contribute to a graduate’s 
unemployment. Graduates with high level of choosiness 
are perceived negatively by employers which 
deteriorates their employability. The not first-choice 
degree could be acontributing factor in this choosiness 
because the graduates may wish to choose the careers of 
their interests, and thus are choosy in their job search. 
This highlights the importance of first-choice degree to 
graduate unemployment.Despite the importance of first-
choice degree, it appears that the tool to measure the first-
choice degree and its impacts is yet to be established. To 
fill the gaps, this paper aims to measure the first-choice 
degree and estimate its impact on the probability of 
unemployment.

DATA AND METHODOLOGY

Data: The targeted population comprised the graduates 
of Universiti Utara Malaysia (UUM) and Universiti 
Malaysia Kelantan (UMK). The data were collected using 
self-administrated questionnaire. There was no sampling 
design and the graduates were approached at the best 
effort while they were waiting for their graduation robe. 
A total of 1,723 respondents were successfully obtained: 
169 (UMK) and 1,554 (UUM). The first-choice degree 
is defined as the graduating degree that matches with the 
most preferred degree as perceived by the students after 
completing their studies.

Methodology: First-choice degree Parity Index (FPI) 
is proposed to measure the ratio between number of 
students graduated with their first-choice degree (S1) 
to number of students graduated with not first-choice 
degree (S0). The FPI could be disaggregated by the types 
of degree or other characteristics(j):

FPI = 
S
S

j

j

1

0

 where j = 1, 2, …, k …(1)

The value of FPI equals to one indicates a parity 
between graduates with first-choice degree and graduates 
with not first-choice degree.The value of FPI more than 
one indicates a disparity that favours the first-choice 
degree (more first-choice degree graduates, a good 
outcome). Values of less than one indicatesa disparity 
that does not favour the first-choice degree (less first-
choice degree graduates, not a good outcome).

Assume that there is a latent variable that represents 
a graduate’s underlying tendency to be unemployed. 
This underlying tendency (latent) is associated with 
individual employability characteristics (Xs) and first-
choice degree (z). Let Y* represents this latent variable 
and assume Y* is a linear function of Xs and z, the 
Equation (2) is obtained:

Y* = b′X + d′z + e …(2)

where
Y* = latent variable of tendency to be unemployed
X = variables of individual employability 

characteristics
z = graduating with one’s first-choice degree (Z=1) 

or not (Z=0)
β = vector of coefficient for variables in X
δ = coefficient ofz(impact of first-choice degree)
e = the error terms

The observed outcome, Y, takes the value of 1 if 
the graduate is unemployed and 0 if employed. If the 
error termsare logistically distributed, we obtain a logit 
model. The maximum likelihood estimation method is 
used to estimate the probability of being unemployed 
and the impact of first-choice degree (d).

RESULTS AND ANALYSIS

Descriptive statistics analysis: Table 1 presents the 
number of students graduated with their first-choice 
degree. More than half of the graduates reported that their 
graduating degree is their first choice (53.88%). The FPI 
(First-choice degree Parity Index) is found to be 1.168. 
From Table 2, the entrepreneurship degree is found to 
have the lowestvalue of FPI(0.658), i.e., the lowest ratio 
for first-choice degree;whereas, the professional degrees 
have the highest disparity (5.306).
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Table 1: Graduates with First-choice degree

First-choice degree Freq. % FPI
No 790 46.12 1.168
Yes 923 53.88

Note: FPI = First-choice degree parity index

Table 2: Graduates with First-choice degree by 
types of degree

Types of degree First-choice degree? FPI
Yes No

Entrepreneur 52 79 0.658
professional 191 36 5.306
Business/eco 501 510 0.982

ICT 67 90 0.744
Islamic 35 25 1.400

Arts 31 18 1.722
Sciences 24 27 0.889

Note: FPI = First-choice degree parity index

Relating to the ethnic groups(Table 3), Indian is 
found to have the highest disparity for first-choice 
degree (1.333). It is followed by Malay (1.223) and 
Chinese (1.016). The FPI is found to be increased over 
the range of parental income. The highest parental 
income (above RM5000) has the highest disparity for 
first-choice degree (3.000); whereas the lowest parental 
income (RM900 and below) has the lowest (0.897).

Table 3: Graduates with First-choice degree by 
ethnic groups and parental income

First-choice degree? FPI
Yes No

Ethnic groups
Malay 668 546 1.223

Chinese 194 191 1.016
Indian 40 30 1.333
Others 20 23 0.870

Parental income
RM900 and below 113 126 0.897
RM901-RM2000 265 273 0.971
RM2001-RM3000 177 141 1.255
RM3001-RM4000 94 58 1.621
RM4001-RM5000 56 33 1.697
Above RM5000 36 12 3.000

Note: FPI = First-choice degree Parity Index

Relating to the employment status (Table 4), 45.18% 
of the graduates are unemployed and with a good 
parity between first-choice and not first-choice degree 
(FPI=1.019). Like unemployed graduates, self-employed 
(1.72%) and employed with full-time jobs thatare not 
commensurate with qualification (16.96%) have a good 
parity (1.00 and 1.06 respectively). Graduates who 
are in full-time employment that commensurate with 
qualification have the highest disparity (1.405).

Table 4: Graduates with First-choice degree and 
employment status

First-
choice 

degree?
FPI

Employment outcome % Yes No
Unemployed 45.18 371 364 1.019

Further studies 6.58 61 46 1.326
FT employment 

commensurate with 
qualification

29.56 281 200 1.405

FT employment not 
commensurate with qual. 16.96 142 134 1.060

Self employed 1.72 14 14 1.000

Note: FPI = First-choice degree Parity Index; 
commensurate with qualification refer to full-time (FT) 
employment that required university degree as entry 
qualification.

In short, almost half of the Malaysian public 
university graduates are graduated with degree not 
of their first choice. The not first-choice degree 
graduates are more likely to be the non-professional 
degree, Chinese, low parental incomes, and obtain less 
favourable employment status.

Econometrics modelling: Table 5 presents the estimated 
logit models. It is found that students who graduated 
with their first-choice degree have lower probability of 
being unemployed than students who graduated with 
degree not of their first-choice, by 5.33 percent point (see 
Model 1). However, after controlling the influences of 
other variables, the impact of first-choice degree reduces 
and becomes insignificant (see Model 2). To gain further 
insights, a sub-sampleanalysis (first-choice and not first-
choice degree graduates) is performed.
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Table 5: Estimated logit model of being unemployed (full sample)

Model 1 Model 2
M.E. P-value M.E. P-value

First-choice degree -0.0533 0.031** -0.0451 0.160
Age - - -0.0209 0.842

Age-squared - - 0.0000 0.988
Male - - 0.0443 0.177

Malay2 - - 0.2513 0.000***
Married3 - - 0.0287 0.661

Parental income - - 0.0071 0.573
Hh working member - - 0.0051 0.441

MUET - - -0.0777 0.000***
CGPA - - -0.0347 0.554

Types of degree:4

   Professional - - -0.2123 0.008***
   Entrepreneur - - -0.1928 0.021**

Business/Economics - - -0.2423 0.006***
ICT - - -0.1674 0.055*

Islamic related - - -0.2513 0.001***
Sciences - - -0.2986 0.000***

Overall fit test (p-value) 0.031** 0.000***
% correctly predicted 54.82  62.76  

Notes:

 1. ***, **, and * represent 1%, 5% and 10% significant level respectively; M.E. = marginal effect

 2. Malay (comparison group: non-Malay) 

 3. Married (comparison group: not married)

 4. Types of degree (comparison group: arts)

Table 6 presents the estimated logit models for the two sub-samples. In the sub-sample of first-choice degree 
(Model 3), the types of degree obtained matters. Compared to arts degrees, the other degrees are found to have 
lower probability of unemployment. In the sub-sample of not first-choice degree (Model 4), the types of degree are 
found to have no significant influences. This in significant result is also confirmed by a restriction test for types of 
degree (restricted the dummy variables of types of degree being in significant simultaneously). It is the proficiency 
in English language that influences the probability of unemployment significantly.

Table 6: Estimated logit model of being unemployed (sub-samples)

Model 3 (first-choice) Model 4 (not first-choice)
M.E. P-value M.E. P-value

Age -0.0241 0.829 0.2509 0.701
Age-squared 0.0001 0.974 -0.0060 0.645

Male 0.0514 0.257 0.0273 0.568
Malay2 0.2476 0.000*** 0.2468 0.000***
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Married3 0.0259 0.764 0.0229 0.827
Parental income 0.0108 0.505 0.0046 0.817

Family size 0.0074 0.414 0.0000 1.000
MUET -0.0481 0.105 -0.1222 0.000***
CGPA -0.0320 0.686 -0.0658 0.475

Types of degree:4

   Professional -0.2760 0.003*** -0.1271 0.398
   Entrepreneur -0.3044 0.000*** -0.0267 0.862

Business/Economics -0.2889 0.006*** -0.1538 0.268
ICT -0.2615 0.002*** -0.0268 0.859

   Islamic related -0.3102 0.000*** -0.0935 0.581
Sciences -0.3855 0.000*** -0.1434 0.352

Overall fit test (p-value) 0.0000*** 0.0000***
% correctly predicted 61.90  66.14  

Restriction test (degree) - 0.3797

Notes:
 1. ***, **, and * represent 1%, 5% and 10% significant level respectively; M.E. = marginal effect
 2. Malay (comparison group: non-Malay) 
 3. Married (comparison group: not married)
 4. Types of degree (comparison group: arts)

DISCUSSIONS AND CONCLUSION

This paper measures the parity between the number 
of students graduated with degree of their choice andthe 
number of students who are not and estimates the 
impact of first-choice degree on probability of being 
unemployed. Students from poor family are less likely 
to be graduated with their first-choice degree. This 
jeopardizes the government’s efforts to have upward 
mobility for the poor in the Malaysian society. The 
unemployed graduates are more likely to have degrees 
of not their first-choice.  Thus, the importance of being 
graduated with a degree of one’s first-choice is clearly 
shown. Furthermore, results reveal that if the degree 
obtained is not the graduates’ first-choice, the types of 
degree obtaineddo not have significant influences on 
probability of being unemployed, even for a marketable 
degree.Thus, a marketable degree would not help to 
improve their employability. These findings suggest 
that the achievement of Malaysian government in 
increasing its public university enrolment is dampened. 
The Malaysian government should focus on public 
universities’ ability to offer places that best match with 
the choice of students. It is important to note that the 
findings are based on a sample of graduates from two 
public universities, i.e., UUM and UMK. Thus, the 
findings are exploratory. Future studies are suggested 

to use a more representative sample to validate these 
findings and explore further into the issue of first-choice 
degree in Malaysia.
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ABSTRACT

This paper examines the level of financial literacy among Malaysian households in terms of financial 
knowledge in managing their income and debt, financial planning and the elements of financial management. 
In terms of data collection, questionnaires were distributed to households in Peninsular Malaysia (Kedah, 
Pulau Pinang, Perak, Selangor, Johor, Kelantan and Terengganu). Findings reveal that around 25% of 
Malaysians have done financial planning for their daily expenses. About 44%of the decision on spending 
is done by the breadwinner (man in the family) and 24% is made by both husband and wife. In terms of 
financial management, it is found that males are wiser in terms of managing the money. The older group 
has a better understanding ofmanaging their money as compared to the younger generation. The location 
and level of education also influence the behavior of individuals in managing their money.Thus, relevant 
authorities, such as Bank Negara Malaysia,need to be more aggressive in educating the public about the 
importance of financial education and planning.
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INTRODUCTION

The issue of financial literacy and financial 
management among Malaysiansis becoming crucial 
in today’s scenario. The Malaysian Department of 
Insolvency reported that there were 18,457 individual 
bankruptcy cases in 2015 (News Straits Times19). 
A majority of youth has been found to be living on 
loans,with 38% relying on personal loans, while 47% 
on high credit card loans(Asian Institute of Finance, 
2015). It has also been found that more than 3,400 youth 
between the ages of 20 to 30 years sought help from the 
Credit Counseling and Debt Management Agency in the 
first eight months of 2017, compared to 3,450 youths for 
the entire year of 2016.

Whitman Independent Advisors Sdn. Bhd.’s founder 
and managing director, Yap Ming Hui, said the financial 

literacy level of Malaysians today is quite low. For the 
Generation Y, personal finance is not a priority. Thus, 
it is vital to educate youngsters on financial matters, 
especially in terms of investing and its usefulness as a 
hedge against inflation. They must also be taught how 
to make theirmoney work for them(The Star Online23). 
Thus,based on the unresolved financial issues discussed 
above, the objective of this study is to measure the 
level of financial literacy and financial management of 
Malaysian households.

LITERATURE REVIEW

Financial Literacy: Financial literacy is defined as the 
people’s ability to process the economic information 
and make informed decisions about financial planning, 
wealth accumulation, debts and pensions (Mitchell & 
Lusardi, 2014). An individual is claimed to be financially 
literate if he or she is competent and able to apply the 
knowledge (Huston13) that is acquired through practical 
experience and active integration (Idris et al14). A lack 
of financial literacy is not only a problem in emerging 
economies; consumers in developed countrieshave 
also failed to demonstrate a strong grasp of financial 
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principles, and have failed to manage financial risks 
effectively toavoid financial pitfalls. Lusardi and 
Tufano18 analyzed the concept of debt literacy and the 
consideration of taking loans among individuals. There is 
a significant relationship between debt literacy and both 
financial experience and debt burden. Individuals with 
lower levels of debt literacy tend to transact in a high-
cost manner, incurring higher fees and using high cost of 
borrowing. On the other hand, interested groups, such as 
policymakers, are concerned that consumerslack working 
knowledge of financial concepts and do not have the tools 
to make decisions most advantageous to their economic 
well-being (Braunstein & Welch5). Theseinadequaciesare 
concentrated among particular population sub-groups 
(those with low income and low education, minority 
groups and women), where being financially illiterate 
may render them more vulnerable to economic hardship 
duringretirement (Lusardi & Mitchell15).

The National Financial Capability Study by 
theFinancial Industry Regulatory Authorityhas found 
that only about a third of Americans younger than 40 
years of ageunderstand the basic financial concepts 
of compounding, inflation and risk diversification.
In practice, there is widespread financial illiteracyand 
many households are unfamiliar with the most basic 
economic concepts needed to make sensible savings and 
investment decisions. This has serious implications for 
saving, retirement planning, retirement, mortgage and 
other decisions(Lusardi & Mitchell15).

Therefore, the main goal of investor education is to 
change the ‘norms’ of saving and investing of ordinary 
people (Fanto10).Financial education is knowledge 
related to any financial affairs in order to gain good 
financial practices (Hilgert, Hogarth, & Beverly12). 
Oehler and Werner (2003) argued that financial education 
is the ultimatesolution to enhance financial literacy. 
The Australian Government of Financial Literacy 
Foundation conducted a study on 7,500 Australians and 
found that 89% of the sample have high levels of ability 
to manage their money (Ali et al3). The respondents 
feel more confident when it comes to everyday money 
management issues, like dealing with credit, budgeting, 
saving and managing debt.

Financial Knowledge in Malaysia: Bank Negara 
Malaysia conducted a Financial Capability and Inclusion 
Survey in 2015, and found that more than 75% of 
Malaysians face challenges to raise RM1,000 cash for 

an emergency. Only 32% of Malaysians have enough 
money to cover a week’s expenses at most, should they 
lose their source of income. An ideal situation is to 
have a financial buffer that is sufficient to cover living 
expenses of at least three to six months in the event of 
loss of income. According to the Employees Provident 
Fund, to live above the poverty line for the next 20 years 
in Malaysia, individuals need a minimum savings of 
RM228,000 when they reach 55 years of age.  Only 40% 
of Malaysians consider themselves financially ready for 
retirement, despite the steadily increasing life expectancy 
of Malaysians.Many Malaysians are still prone to 
financial fraud and they also fall victim to financial 
scams. Statistics from the police haverevealed that 1,883 
cases related to financial scams were recorded between 
years 2015 to 2017. The total loss amounted to RM379 
million. This suggests that greed and ignorance give way 
to rational financial decisions for many victims (Ruxyn22).

According to the New Straits Times19, young 
Malaysians still lackof financial knowledge, especially 
toinvest. Opening a savings account seems to benot a 
goodmethod as inflation and the cost of not investing will 
decrease the value of savings from year to year. Based on 
the Personal Wealth Young Investors’ Survey 2016 carried 
out by The Edge, only 7% of the respondents invested more 
than 30% of their monthly income while 45%only allocate 
5% or less of their monthly income for investment.

Thus, initiatives have been taken by Bank Negara 
Malaysia by developing a five-year national strategy with 
the aim of elevating financial literacy among Malaysians. 
The five strategic priorities cover all life stages from 
nurturing values among young children to inculcating 
positive behavior for adults and preparing Malaysians to 
retire comfortably.The vision of Bank Negara Malaysia 
is to nurturea society characterized by responsible 
financial behavior,the ability to manage finances welland 
theachievement of financial security. The implementation 
of the national strategy is aligned to the longer-term 
government aspiration under the Finance Cluster initiative 
of the National Transformation 2050 (TN50). Elevating 
literacy levels and achieving financial well-being would 
only remain as hopes and dreams of Malaysians unless 
“commitment” is made (The Star Online23).

Factors Influencing Financial Literacy: Many factors 
may lead to financial literacy,such as age, race, gender, 
marital status and education level, among others. The 
following studiesrelate to the factors mentioned above:
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Gender: Most of the studies have found that males 
are more financially literate compared to females (Al-
Tamimi &Al-Anood2; Lusardi & Mitchell16). Ford 
and Kent11 revealed that female have lower levels of 
financial market awareness compared to male. This 
gap could be due to men normally playing the role as 
leader,responsible for managing their family’s affairs, 
including financial matters of their dependents, like wife 
and children.

Age: Capuano and Ramsay8 found that older people 
over the age of 70 seem to use credit cards more wisely 
compared to younger people, while young people 
are easily exposed to and involved in risky financial 
practices due to lack of financial literacy. On the other 
hand, Agarwal et al1 showed financial mistakes are more 
prevalent among the young and elderly, i.e., those who 
havethe lowest levelof financial knowledge.

Marital Status: Married individuals are more financially 
literate compared to unmarried individuals (Brown & 
Graf6). Men are more knowledgeable about financial 
markets and instruments; hence they would influence 
the financial knowledge of their wives (Bashir et al., 
2013). Therefore, married women exhibit a better level 
of financial literacy than single women. Low level of 
financial literacy in amarriage which can lead to the risk 
of making bad financial decisions, results in debts and 
create a rift in the marital relationship (Calamato7). 

Education Level: Investors with degrees are found to 
be more knowledgeable than those with high school or 
college education (Cude9; Volpe et al25). An educated, 
employed male living in an urban area is more financially 
capable than his peers, especially if his parents are 
educated (Lusardi et. Al17). Rooijab et al24  indicated 
that an increase in financial education leads to wise 
financial decisions.  Bateman et al4 found that basic and 
sophisticated financial competence increases with age, 
education level and income. Financial mistakes are found 
to be common among the young and elderly if they exhibit 
a low level of financial knowledge (Agarwal et al1).

RESEARCH METHODOLOGY

This study employed a survey method and was carried 
out in several states of Peninsular Malaysia. Selection of 
respondents was done using the random sampling technique. 
The aim of this study is to provide empirical evidence on 
the level of financial literacy and spending habits among 

Malaysian households. This research concentrated on an 
individual-based analysis. The unit of analysis is households 
with the age range of 16 years and above. The respondents 
comprised households from Kedah, Pulau Pinang, Perak, 
Johor, Selangor, Kelantan and Terengganu with 451 
respondents being given questionnaires (as in Table 1). Part 
of the questions were adapted from Assessing Financial 
Literacy Organization for Economic Co-operation and 
Development (OECD) 2015.

Table 1: Breakdown of Sample Respondents by 
Selected States in Malaysia

States Sample 
Household

Percentage 
(%)

Kedah 50 11
Pulau Pinang 50 11

Perak 50 11
Johor 100 22

Selangor 100 22
Kelantan 50 11

Terengganu 51 11
Total 451 100

RESULTS AND DISCUSSION

Table 2 discusses the result on financial planning. 
About 163 respondents (25.3%) have their own financial 
plan in order to achieve their financial goals; while 123 
(19.2%) households are cutting down on their expenses 
in order to achieve their financial goals. Other than that, 
97 (15.1%) respondents will do some savings and cash 
investment to achieve their financial goals. A total of56 
respondents (8.7%) will find a new job or part-time 
job to fulfill their financial goals;whilst 33 respondents 
(5.1%) will find another financial loan or refinance 
their loan to achieve their financial goals. Meanwhile, 
20 (3.9%) respondents will increase their savings with 
the hope that by putting away more savings, they can 
meet their financial goals more quickly. A total of 149 
households (22.7%) do not have any financial planning. 
This group of people is crucial as they are not aware of 
the importance of financial planning. This may be due 
to poor education level, lack of exposure to financial 
planning among family members or an individual’s 
behavior. These findings are consistent with a survey 
done by Bank Negara Malaysia in 2015 that more than 
75% of Malaysians face challenge to raise RM1,000 of 
immediate cash in the event of an emergency (Ruxyn22).
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Table 2: Financial Planning by Malaysian Households

Frequency 
(n = 451) Percent

1. Prepare financial plan 163 25.3
2. Reduce spending 123 19.2

3. Saving or cash 
investment 97 15.1

4. Find new job/part 
time job 56 8.7

5. Find other financial 
loans 33 5.1

6. Increase financial 
saving 20 3.9

7. No financial plan 149 22.7

According to Table 3, the results show who is 
responsible for making household decisions on daily 
expenses. About 42.1% or 190 respondents make joint 
husband-wife decisions;whilst 24.8% (112 respondents) 
mention that household spending decision is done either 
by the husband or the wife. Also, about 149 respondents 

do not know who is responsible for making daily 
household expenses decisions.  Often, it is based on 
prompt decisions as and when it is needed. These findings 
support a study done by Whitman Independent Advisors 
Sdn. Bhd. that financial literacy level of Malaysians is 
quite low,especially the Generation Y,where personal 
finance is not a priority for them (The Star Online23).

Table 3: Households’ Daily Spending Decisions

Frequency 
(n = 451) Percent

Decision is made together 190 42.1
Decision is made by the 

other party 112 24.8

Don’t know 149 33.1

Table 4 illustrates the results based on respondents’ 
financial knowledge, financial behavior and debt 
management. The results reveal the descriptive statistics 
of 451 respondents from several states in Peninsular 
Malaysia.

Table 4: Financial Management by Malaysian Households

 N Time-value of 
money (%)

Interest on 
loan (%)

Risk & 
return (%)

Inflation 
(%) 

Overall 451 49.0 70.1 79.6 84.6
Location

Urban 290 69.0 71.7 78.8 83.4
Rural 161 47.2 63.1 67.1 72.7

Ethnicity
Malay 198 49.8 69.4 81.20% 85.4

Chinese 186 51.7 74.6 79.70% 86.4
Indian 53 31.8 66.7 71.10% 82.2
Others 14 23.8 65.9 70.80% 77.8

Gender
Male 204 47.6 74.5 79.80% 86.2

Female 247 51.2 66.0 79.10% 83.6
Age

16 – 25 years 125 45.5 73.2 83.60% 80.4
26 - 40 years 141 45.2 65.8 79.5 86.3
41 - 50 years 87 53.20% 83.30% 78.70% 87.00%
51 - 60 years 39 59.00% 90.80% 84.60% 89.70%

more than 60 years 59 60.00% 89.00% 85.00% 95.00%
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Conted…

Education Level
Primary 19 64.30% 87.20% 71.40% 92.90%

Secondary 175 43.20% 65.50% 72.60% 80.50%
Diploma 112 47.10% 84.20% 89.50% 84.20%
Degree 124 69.90% 81.70% 96.20% 94.20%

Master’s& above 21 40.00% 70.00% 97.00% 80.00%

Based on Table 4, respondents participated and 
showed their understanding on the five items asked, 
with the highest responseforinflation (84.6%), risk and 
return (79.6%) and interest on loan (70.1%); and the 
lowest forthe time-value of money (49%). Based on 
location, urban households show better understanding 
of financial knowledge and debt management (69% to 
83%) compared to rural households (47% to 72%). It 
is not surprising since urban society may have a better 
standard of living, better education and exposure in terms 
of financial management. Past study by Lusardi and 
Mitchell (2007) have found that an educated, employed 
male living in an urban area is more financially capable 
than his peers, especially if his parents are educated 
(Lusardi et. Al17).

In terms of ethnicity, there are four main groups. 
The Chinese show that they have a higher understanding 
ofmanaging their cash and debt. Theyscored highest for 
the itemsof time-value of money (51.7%), interest on loan 
(74.6%), risk and return (79.7%) and inflation (86.4%) 
compared to Malay and Indian groups.This may justify 
that family upbringing and culture may also influence the 
behavior of people towards financial literacy.

For gender, 204 males and 247 femalesparticipated. 
Male respondents scored higher than female respondents 
for the items of inflation (83-86%), risk and return (79%), 
interest on loan (66-74%) and time-value of money (47-
51%).Males are more alert tofinancial management and 
debt which could be due to their being the breadwinner 
in the family and hence,need to plan for the family. Past 
studies have supported thesefindings that femalehave 
lower levels of financial market awareness compared 
to male. Men normally play therole as a leader and are 
responsible for managingtheirfamily affairs, including 
financial matters of their dependents, liketheir wife and 
children(Ford & Kent11; Al-Tamimi &Al-Anood2).

The older group (age of 51 and above) show better 
understanding ofmanaging their money. They scored 

high on the itemsof interest on loan, inflation and risk 
and return,ranging from84 to 95%. Older people are 
more concerned withfinancial and debtmanagement, 
havemore experience andhigher savings from their 
pension fund. These findings are consistent with 
Capuano and Ramsay8 whofound older people (over 
the age of 70) spend morewisely compared to younger 
people.Most of the age levels scoreda low point forthe 
itemof time-value of money. Respondents may not really 
understand the value of savings at a young age in thatit 
may have acompounded value in the future, especially 
during retirement.

For the education level, the items of interest on loan 
(84%), risk and return (97%) and inflation (94%) scored 
high marks compared to time-value of money (69%) for 
all education levels.Respondents with diploma, degree 
and master’s and above have better understanding 
ofplanning their savings and managing their debt. It is 
consistent with past studies that investors with degrees 
are more knowledgeable than those with only high school 
or college education (Volpe et al25). It is also evident that 
respondents at primary and secondary levels of education 
understand financial management. They may have been 
exposed to the basic knowledge on financial management 
and debt at school level, but lack the skills tomanage and 
control their money (Lusardi et al17;Cude9).

CONCLUSION

This study reveals that households in Peninsular 
Malaysia are still lacking infinancial knowledge in 
terms of managing their wealth and debt. However, it 
must not be overlooked that they have already started 
to do some financial planning for the family in order to 
enjoy a better living standard and have some savings. 
The financial planning is done by the husband who is 
usually the breadwinner together with the family. In 
terms of knowledge on financial matters, this study 
found that households are aware about the items, such 
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as time-value of money, interest on loan, risk and return 
and inflation. As expected,urban society with higher 
level of education has better financial planning;whilst 
older people are found to have better financial literacy 
compared to the younger group. Malesarefound to 
be more financially literate and the Chinese seem 
to have higher awareness and planning in terms of 
financial management.Thus, it is timely for the relevant 
authorities, such as Bank Negara Malaysia, Ministry of 
Education and the Insolvency Department to be more 
aggressive in educating the public about the importance 
of financial education and planning.The limitation of 
this research is that it only covered Peninsular Malaysia 
andhad a limited timeframe for respondents to answer 
the questionnaire.
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ABSTRACT

This study aims at investigating the impact of board size, board independence, CEO duality, board gender 
diversity and board remuneration on the performance of public listed firms in Malaysia. Using the fixed 
effect and random effect models, the result showed that board independence and board remuneration have 
positively influenced firm performance respectively to ROA and TQ. However, board gender diversity was 
negatively associated with ROA. These results imply that higher number of board independence and higher 
amount of board remuneration can enhance firm performance. Though the Malaysian Code of corporate 
governance, the importance of having more female on board with the quota of 30% has been stressed 
with the result apparently presented that many female representations on the board may not enhance but 
deteriorate firm performance. The result of this study supported the notion of board remuneration and board 
independence that act as effective governance mechanisms to mitigate agency cost. With these results, firms 
must carefully design the director remuneration and determine appropriate numbers of independent director 
and female director on the board since they can influence firm performance.

Keywords: Board Independence, Board Gender Diversity, Board Remuneration, Return on Assets, Tobin’s 
Q, Fixed Effects Model, Random Effects Model

INTRODUCTION

Corporate governance is gaining attention 
worldwide with financial scandals and corporate failures 
due to mismanagement, fraudulence, corruption and 
breach of trust. This has raised the issue of governance 
and its effects on company performance. The corporate 
scandals such as Enron in 2001, WorldCom and Tyco 
in 2002, Freddie Mac in 2003, American International 
Group (AIG) in 2005 and Lehman Brothers in 2008 
suggest that even large and strong corporate entities can 
collapse if they are not well managed and governed. 
The integrity of corporations, financial institutions 
and markets is crucial in gaining market confidence 
as well as protecting shareholders’ interests. Since the 
major corporate scandals have led to the downfall of 
big corporations, significant changes have been done 
in the governance, regulation and relationship between 
managements, boards and shareholders to improve 
company performance.

Companies with better corporate governance might 
have better performance than those with poor corporate 

governance (Black, Jang, & Kim9&Arora & Sharma7).
In Malaysia, corporate governance has received more 
attention after the Asian Financial Crisis in 1997. Malaysian 
securities commission has released the first Malaysian Code 
of Corporate Governance (MCCG) in 2000to improve the 
governance standard in the country. The MCCG has been 
revised for three times in 2007, 2012 and 2017 to strengthen 
the framework and address future issues and challenges. 
The revisions of MCCG in 2007 and 2012 are to be in line 
with globally recognised best practices and standards, while 
the MCCG in 2017 has taken a new approach that includes 
the Comprehend Apply and Report (CARE) approach, 
shift from “comply or explain” to “apply or explain an 
alternative” and an introduction to new dimension of “Step 
Up” practices to urge companies to go further in achieving 
corporate excellence. All in all, these MCCGs emphasised 
the importance for having effective board to improve firm 
performance.

An effective board is often linked with the size 
of board, greater number of independent directors, 
separation of CEO-chairman position, board gender 
diversity and remuneration. Early studies on the 
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relationship of board characteristics and firm performance 
havelargelyconcentrated on the developed countries 
(Horváth & Spirollari22) while this issue is gaining 
attention from developing countries only in the recent 
years. Although studies on board characteristics have 
been previously carried out in Malaysia, the evidences 
provided were mixed. This may be due to the failure of 
ordinary least squares (OLS) in capturing the endogeneity 
relationship of board structure and firm performance. 
Furthermore, the use of only one or two board structure 
variables(Fuzi, Halim, & Julizaerma16; Khan, Hassan, & 
Marimuthu26; Lee-kuen, Sok-gee, & Zainudin29; Mohd 
Nor, Shafee, & Samsuddin35) caused the studiesto be 
unable to capture simultaneous relationship of board 
characteristics and firm performance in a period. What 
is more, shorter time frame studies (Abdullah1; Ponnu 
& Karthigeyan41; Shukeri, Shin, & Shaari47; Yatim53; 
Shawtari, Salem, Hussain, Alaeddin, & Thabit46)
may create limitations to draw inferences for another 
period. Therefore, this studywasendeavoured to fill the 
academic gap by investigating the relationship of board 
size, board independence, CEO duality, board gender 
diversity and board remuneration with the performance 
of 100 public listed firms in Bursa Malaysia for five 
years period (2012 to 2016). To improve the estimators’ 
efficiency, this studyused fixed effect and random effect 
estimationsfor robust estimators.

LITERATURE REVIEW AND HYPOTHESES 
DEVELOPMENT

Two main theories were referred in formulating 
the hypothesis namely Agency Theory (AT) (Jensen 
& Meckling25)show its relationship to the ‘separation 
and control’ issue, investigate the nature of the agency 
costs generated by the existence of debt and outside 
equity, demon-strate who bears these costs and why, 
and investigate the Pareto optirnality of their existence. 
We also provide a new definition of the firm, and 
show how our analysis of the factors in-fluencing tht-
creation and issuance of debt and equity claims is a 
special case of the supply side of the completeness of 
markets problem. The directors of such [joint-stock] 
companies, however, being the managers rather of other 
people’s money than of their own, it cannot well be 
expected, that they should watch over it with the same 
anxious vigilance with which the partners in a private 
copartnery frcqucntly watch over their own. Like the 
stewards of a rich man, they are apt to consider attention 

to small matters as not for their master’s honour, and 
very easily give thcmsclvcs a dispensation from having 
it. Negligence and profusion, there-fore, must always 
prevail, more or Icss, in the management of the affairs 
of such a company. Adam Smith. Tire W&rh of Ndutrs, 
1776, Cannan Edition (Modern Library, New York, 1937 
and Resource Dependency Theory (RDT) (Pfeffer & 
Salancik39). According to AT, agency conflict occurs due 
to the different interests between managers (agents) and 
shareholders (principals). (Jensen& Meckling25)show 
its relationship to the ‘separation and control’ issue, 
investigate the nature of the agency costs generated by 
the existence of debt and outside equity, demon-strate 
who bears these costs and why, and investigate the 
Pareto optirnality of their existence. We also provide a 
new definition of the firm, and show how our analysis 
of the factors in-fluencing tht-creation and issuance of 
debt and equity claims is a special case of the supply side 
of the completeness of markets problem. The directors 
of such [joint-stock] companies, however, being the 
managers rather of other people’s money than of their 
own, it cannot well be expected, that they should watch 
over it with the same anxious vigilance with which 
the partners in a private copartnery frcqucntly watch 
over their own. Like the stewards of a rich man, they 
are apt to consider attention to small matters as not for 
their master’s honour, and very easily give thcmsclvcs a 
dispensation from having it. Negligence and profusion, 
there-fore, must always prevail, more or Icss, in the 
management of the affairs of such a company. Adam 
Smith. Tire W&rh of Ndutrs, 1776, Cannan Edition 
(Modern Library, New York, 1937.To reduce the 
agency conflict, the shareholders would appoint the 
board of directors (BODs) as monitor to oversee the 
management. Meanwhile, the RDT views the BODs 
as a resourcesproviderthat could bring in unique set of 
human and social capital resources such as education, 
expertise, skills, access and an individualised set of 
contacts that may impact the firms in positive ways.
(Krishnan & Amin28).

Board size is one of the board characteristics that 
have been extensively studied by researchers locally 
and internationally. Yermack54) argued that small board 
size can enhance firm performance since the consensus 
among members is easier to achieve, requires shorter time 
in decision making and less communication conflicts 
among the members. (Horváth & Spirollari22; Jensen24; 
Shukeri et al.47)political, regulatory, and economic 
forces have been changing the worldwide economy in 
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a fashion comparable to the changes experienced during 
the nineteenth century Industrial Revolution. As in 
the nineteenth century, we are experiencing declining 
costs, increasing average (but decreasing marginal.
In contrast, large board size is associated with great 
depth of intellectual knowledge that helps in decision 
making process(Arora& Sharma7). Researchers such as 
Arora & Sharma7 [India], Afrifa & Tauringana3 [United 
Kingdom], Shawtari et al.46[Malaysia], Rathnayake & 
Sun42corporate governance and corporate performance in 
Asia such as China, India, Singapore, Pakistan, Malaysia 
and Sri Lanka. In addition, this study examines whether 
there is an impact of ownership structure and ownership 
concentration levels on firm’s performance. This study 
considers board size, shareholder’s independence and 
age of the corporation are used as corporate governance 
measures. Firm performance is measured by the return 
on assets (ROA[Asian countries] and Singh, Tabassum, 
Darwish, & Batsakis48)[Pakistan] discovered that board 
size is positively associated with company performance. 
Meanwhile, Malik & Makhdoom31 [Fortune Global 500 
companies],Wijethilake, Ekanayake, & Perera51) [Sri 
Lanka] andUjunwa49 [Nigeria] concluded that board 
size is negatively related with company performance. 
Therefore, this current study postulated that:

H1. There is a positive relationship between board size 
and company performance

Having outside directors is vital as they can act as 
‘‘. . . providers of relevant complementary knowledge’’ 
to the management (Abdullah1; Fama & Jensen14). 
Board independence can be a proxy for overall good 
governance(Bhagat&Bolton8). High representation 
of independent directors may help to improve firm 
performance as they are independent, concerned 
about own reputation, hold better judgment and more 
trustworthy to hold fair representation of shareholder 
interest (Shukeri et al.47). Jaffar & Abdul-Shukor23 
[Malaysia], Gaur, Bathula, & Singh17 [New Zealand]  
and Ahmadi, Nakaa, & Bouri5 [French] found a positive 
relationship between board independence and firm 
performance. In contrast, Darko, Aribi, & Uzonwanne13 
[Ghana], Horváth & Spirollari22 [US] and Shukeri et al.47 
[Malaysia]demonstrated aninverse relationship between 
the independent directors and performance. Thus, it was 
hypothesised that:

H2. There is a positive relationship between board 
independence and company performance.

According to AT, the separation of CEO and Chairman 
positions may improve the effectiveness of BODs since it 
reduces the potential conflict among the BODs (Shukeri 
et al.47; Wijethilake et al.51). Nevertheless, it has been 
argued that combination role helps in making decisions 
because dual roles vested in one person can create deeper 
understanding and knowledge on the operations of a 
company (Marashdeh32). Researchers such as Wijethilake 
et al.51 [Sri Lanka] and Gaur et al.17discovereda positive 
relationship between CEO duality and firm performance. 
Nevertheless, Vu, Phan, & Le50 [Vietnam] and Shukeri et 
al47, Ghazali18 and Ponnu41)the weight of opinion is that 
there is a significant relationship between governance 
structures and firm performance. The aim of this research 
is to study the effect, if any, of corporate governance 
structures, particularly board structure and CEO duality, 
on the performance of Malaysian public listed companies. 
The literature on these two governance parameters, board 
structure and CEO duality on firm performance in the 
context of Malaysia is lacking. Using samples of large 
publicly traded Malaysian companies, this research aims 
to examine the relationship between CEO duality and the 
proportion of independent directors on firm performance 
as measured by return on assets (ROA [Malaysia] reported 
insignificant relationship between CEO duality and firm 
performance. Hence, the third hypothesis of this study is:

H3. There is a positive relationship between CEO duality 
and company performance.

In Malaysia, the trend of women holding higher 
positions in the decision making process in public and 
private sectorshas gained its momentum. Aiming at 
gender equality, the government has introduced a policy 
that women must comprise no less than 30% on board 
and senior management positions by 2016 for public and 
limited liability companies with more than 250 employees.

Female representations on the board may strengthen 
the board monitoring function and more advantages in 
obtaining and maintaining important resources (Adams 
& Ferreira2; Nguyen, Locke, & Reddy37). Adding 
more women on board may widen human capital and 
channels of communication of the BODs as they can 
bring inextra knowledge into firms’ strategic issues 
especially those related to female employees, consumers 
and business partners (Daily, Certo, & Dalton12). 
However, increasing gender diversity may lead to a 
greater conflict of interests due to difficulties in reaching 
monotonous strategy decisions in heterogeneous 
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group and impair the monitoring functions(Campbell 
& Mínguez-Vera10; Goodstein, Gautam, & Boeker19). 
Darko et al.13) and Khan et al.26 [Malaysia] presented 
a positive relationship between female directors and 
firm performance. Conversely, Fauzi & Locke15 and 
Ujunwa49 reported that female directors are detrimental 
to firm performance. Meanwhile, Shukeri et al.47 and 
Vu, Phan, & Le50demonstratedinsignificant relationship. 
Hypothesis 4 is described as below:

H4. There is a positive relationship between gender 
diversity and company performance.

From the AT perspective, board remuneration is one 
of the vital mechanisms to solve agency problem(Hassan, 
Christoper, & Evans21; Ruparelia, Njuguna, & Otten44). 
If the remuneration is sufficiently appealing, the 
company can acquire ability that can prompt a superior 
management of the firm and encourage directors to 
perform better (Miyienda, Oirere, & Miyogo34). However, 
higher compensation packages may impair the directors’ 
judgment, giving managers the advantage of pursuing 
their own interests at the expense of performance (Afrifa 
& Tauringana3). Aggarwal & Ghosh4[Indian] found that 
board remuneration has positively influenced accounting 
performance with insignificant relationship with market 
performance. Likewise, Yatim53 and Razali, Yee, Hwang, 
Tak, & Kadri43)[Malaysia] and Narwal & Jindal36 [India] 
found that director remuneration is able to improve firm 
financial performance. However, Afrifa & Tauringana3 
[UK] discovered that high remuneration can be harmful 
to firm performance. Thus, the Hypothesis 5 was 

constructed as follows:

H5. There is a positive relationship between board 
remuneration and company performance.

Data: This study utilised the panel data of financial 
and BODs’ data collected from Thompson Reuters 
Datastream and companies’ annual report, respectively. 
The sample was 100 public listed firms in Bursa 
Malaysia that came from three largest industries; 
40 industrial product, 30 trading and servicesand 30 
consumer product firms. The study period was from 
2012 to 2016. Following Krishnan& Amin28 andShukeri 
et al47, the companies were randomly selected from each 
sector so that significant number of companies can well 
represent each respective sector. All financial and unit 
trust companies wereexcluded from the sample because 
of differences in the regulatory requirements. A total of 
500 observations were analysed.

Estimation Model: In this study, the following 
regression model was estimated: 

Performanceit = α0 + β1 BSIZEit + β2 BINDit + β3 
CEODualityit + β4 GDIVERit + β5 BREMit + β6 LEVit + 
β7 SIZEit + εit …(1)

Where firm performance is a function of BODs 
characteristics and some control variables. Firm 
performance is measured by return on assets (ROA) and 
Tobin’s Q (TQ).  denotes the residual (contains random 
or fixed effects). i represents the firm and t denotes time. 
(See Table 1 for the definition of the variables.)

Table 1: Definition of the variables

Variables& Symbols Measurements
Dependent Variables

Return on Assets (ROAit) Net income available to common stockholders divided by total assets
Tobin’s Q (TQit) Market value of equity divided by book value of equity

Independent Variables
Board Size (BSIZEit) Total number of BODs in the company at the end of financial year.

Board Independence (BINDit) Number of Non-executive directors divided by total directors on the board.
CEO Duality (CEODualityit) Dummy variable equal to 1 for duality, 0 for non-duality.

Board Gender Diversity (GDIVERit) Number of female directors divided by total directors on the board.

Board Remuneration (BREMit)
Logarithm of total directors’ remunerations including salary, bonuses, fees 

and benefit-in-kind.
Control Variables

Firm size (SIZEit) Logarithm of total assets.
Leverage (LEVit) The ratio of total debt to total assets.
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ESTIMATION METHOD

The most common estimation of panel data is the 
Ordinary Least Squares (OLS) estimator. Unbiased 
and consistent estimators of OLS rely on several 
assumptions. This suggests that the corporate governance 
and control variables should be strictly orthogonal to 
the errors and that the errors are independently and 
identically normally distributed with a zero mean and 
a variance equal to σ2(Schultz, Tan, & Walsh45)we fit a 
comprehensive model of performance\\nand governance 
using a range of econometric techniques. Once a 
dynamic\\ngeneralized method of moments (GMM. In 
other words, the error terms in each time period should 
be uncorrelated with the explanatory variables in the 
same time period (Marashdeh32). However, Wintoki, 
Linck, & Netter52 argued that the corporate governance 
and performance relation may suffer from endogeneities 
(simultaneity and unobserved heterogeneities).This 
endogeneitieswould be captured by disturbance terms. 
Thus, the violation of the assumptions causes the OLS 
estimators to be no longer unbiased and consistent. 
Consequently, any findings drawn from OLS results 
lead to wrong inferences(Ochieng38). To deal with this, 
the fixed effects estimation (FE) and random effects 
estimation (RE) can be applied. The FE model assumes 
that the individual effect term is constant, whereas 

the RE assumes that the individual effect is a random 
disturbance drawn from probability distribution.

In identifying the appropriate model, Equation (1)
was run with OLS estimators followed by RE estimation. 
Forthe selection process between the OLS and RE, 
Lagrange Multiplier test (LM) was utilised. The null 
hypothesis is that individual-specific or time-specific 
error variance components are zero. If the p-value of 
Chi-square distribution is less than 0.05, the RE is better 
to control the heterogeneity. To differentiate between 
FE and RE, Hausman test was used, which is a test for 
correlation between the x variables and the individual 
random effect. Under the null hypothesis, RE estimator 
is the preferred model; for alternate hypothesis, 
FEestimator is the preferred model. If the p-value of 
Chi-square distribution is less than 0.05, then one can 
reject the null hypotheses and conclude that FE method 
is more appropriate.

FINDINGS & DISCUSSIONS

Table 2 demonstrates the characteristics of the 
variables for 100 firms. The results showed all the 100 
firms with healthy performance due to a positive and 
high percentage of ROA and TQ. The average ROA was 
5.8730 ranging from -59.28 to 212.22. It has a SD value 
of 12.8531. The average TQwas 1.0463 ranging from 
0.0853 to 7.9947.The SD for TQwas 1.1393.

Table 2: Descriptive Statistics

Variables Obs Mean Std. Dev. (SD) Min Max
ROA 500 5.8730 12.8531 -59.28 212.22
TQ 500 1.0463 1.1393 0.0853 7.9947

BSIZE 500 7.666 2.0695 4 15
BIND 500 0.6337 0.1814 0.1 1

CEODuality 500 0.15 0.3574 0 1
GDIVER 500 0.1067 0.1218 0 0.44
BREM 500 14.6301 0.9241 12.0494 18.3664
SIZE 500 20.0242 1.5785 17.1082 25.6126
LEV 500 0.1846 0.1535 0 0.6184

Note: ROA (net income available to common stockholders divided by total assets), TQ (market value of equity 
divided by book value of equity), BSIZE(total number of BODs in the company at the end of financial year), BIND 
(number of Non-executive directors divided by total directors on the board), CEODuality (dummy variable equal to 1 
for duality, 0 for non-duality), GDIVER (number of female directors divided by total directors on the board), BREM 
(logarithm of total directors’ remunerations including salary, bonuses, fees and benefit-in-kind), SIZE (logarithm of 
total assets) and LEV (the ratio of total debt to total assets). This table reports the descriptive statistics for dependent 
variables, independent variables and control variables. The result of control variables are presented in the table but it 
is not reported in order to save space.
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The number of directors on boards was between 4 
and 15 with an average BSIZE of 7.666 directors. Sixty 
three percent of overall board memberswere seen as 
independent directors. Sample of this study indicated 
that only 15% of the firms practice dual leadership. 
Over the five-year period, the average number of female 
directors was 0.1067 ranging from a minimum of 0% 
to a maximum of 44%. In terms of BREM, the average 

number of logarithm remuneration was 14.6301 with a 
range between 12.0494 and 18.3664.

Table 3 depicts the multicolinearity relationship 
among the variables. It was initially checked by pairwise 
correlation followed by variance-inflating factor (VIF) 
(Gujarati & Porter20). The VIF results showed that the 
sample data did not suffer from multicolinearity problem. 

Table 3: Correlation Coefficients

Variables ROA TQ BSIZE BIND CEODuality GDIVER BREM SIZE LEV VIF

ROA 1

TQ 0.4534*** 1

BSIZE 0.0738* 0.1306*** 1 1.37

BIND 0.1308*** 0.1615*** 0.0664 1 1.41

CEODuality -0.0557 0.0026 -0.1191*** -0.1147** 1 1.04

GDIVER 0.0328 0.0378 0.0647 0.1307*** -0.0144 1 1.04

BREM 0.0949** 0.1428*** 0.4336*** -0.1712*** -0.1254*** 0.0672 1 1.91

SIZE 0.0744* 0.084* 0.4781*** 0.2598*** -0.0793* 0.1347*** 0.5663*** 1 2.11

LEV -0.1451*** -0.1989*** 0.1758*** -0.2240*** -0.0175 -0.0676 0.3719*** 0.3109*** 1 1.28

Note: This table reports pair-wise correlation coefficients based 100 firms. The values of variance inflation factors 
(VIFs) are based on the sample of 500 firm-year observations. The variables are as defined in Table 2. *, **, and *** 
significant at 10%, 5% and 1%, respectively. VIF results less than 10 showed no multicollinearity problem. The result 
of control variables are presented in the table but it is not reported in order to save space.

Table 4 examines the relationship between board characteristics and ROA. The Hausman test chi-squared result 
suggested that the null hypothesis of the test cannot be accepted at any conventional level of significance [chi-
sq 24.11; p-value = 0.011]. Therefore, the FE approach was employed to control the time invariant unobserved 
characteristics across firms.

Table 4: The relationship between board characteristics and ROA

Dependent Variable: Return on Assets (ROA)
Pooled Ordinary Least 

Squares (OLS)
Random Effect Model 

(REM)
Fixed Effect Model 

(FEM)
Constant -31.95622 *** (-3.02) -27.87661 (-1.88) 5.690533 (0.11)
BSIZE 0.1560039 (0.49) -0.0206145 (-0.05) -0.3785018 (-0.52)
BIND 8.505421** (2.32) 10.56792** (2.09) 28.38669*** (2.61)

CEODuality 0.7526426 (-0.47) -0.6330232 (-0.29) -0.1106121 (-0.03)
GDIVER -0.8120147 (-0.17) -6.195866 (-0.95) -33.2074** (-2.34)
BREM 2.489683*** (2.97) 1.824314 (1.61) -4.401609 (-.195)
SIZE -0.1050856 (-0.20) 0.2296276 (0.31) 2.966913 (1.13)
LEV -15.58467*** (-3.77) -17.99031*** (-3.28) -34.44534*** (-3.50)

Adjusted R2 0.0482 0.0548 0.0134
Breusch-Pagan LM test 71.51(0.000) -

Hausman test - 24.11 (0.011)
Observations 500
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Note: This table reports findings from estimating Eq. (1). 
Column 2 reports the outcomes from the OLS estimator 
with clustering at the firm level. Column 3 exhibits the 
results gained from Random Effect estimator. Estimation 
gained from fixed effect estimator is reported in Column 
4. ** and *** significant at 5% and 1%, respectively.The 
result of control variables are presented in the table but 
it is not reported in order to save space.

From Table 4, the initial significant coefficients 
under pooled OLS estimation were seen disappeared 
after unobserved fixed effect wasconsidered. This 
implies that the results of OLS were likely to be driven 
by omitted firm level characteristics. The result from 
FE estimation showed that the BIND was positive and 
significant at 1% level of significance (β =28.28669, 
p-value = 0.009). The positive evidence showed that 
increasing the number of independent directors can lead 
to a better performance. This is becausethey are able 
to hold better judgment, provide resources and act on 
behalf of shareholders’ interest (Abdullah1; Chaghadari 
& Chaleshtori11; Shukeri et al.47). This study result was 
parallel withthat of Jaffar & Abdul-Shukor23. Hence, this 
study supported Hypothesis 2.

Meanwhile, GDIVER was found to be statistically 
negative at 5% level of significance with ROA (β 
=-33.2074, p-value = 0.02). This implies that the 
greater the number of female directors, the lower is firm 
performance. Thewas contradicted with this study’s 
prediction that women on board would strengthen the 
board monitoring function because their existence seem 
to cause greater conflict of interests and slow down the 
decision making, thus weakens the firm performance. 
The result of this study was consistent with that obtained 
by Fauzi & Locke15 and Ujunwa49. Though the result 
was significant, it was out from the proposed prediction; 
therefore,Hypothesis 4 was rejected. 

Moreover, the results showed thatBSIZE, CEO 
Duality and BREMwere insignificant with ROA (β= 
-0.3785018, p-value=0.602; β= -0.1106121, p-value= 
0.979; β=-4.401609, p-value= 0.052, respectively). 
Thus, it can be deduced that board size, CEO duality 
and board remuneration are not the effective governance 
mechanisms to improve financial performance.Thus, 
Hypothesis 1, 3 and 5 were rejected.

Table 5: The relationship between board characteristics and Tobin’s Q

Dependent Variable: Tobin’s Q (TQ)
 Pooled OLS Random Effect Fixed Effect

Constant -3.662604*** (-4.04) -4.044881*** (-3.49) -6.688187*** (-4.09)
BSIZE 0.0473236 (1.74) 0.0416972 (1.92) 0.0434323 (1.89)
BIND 1.099587*** (3.5) 0.5309547 (1.74) 0.5293542 (1.54)

CEODuality 0.1833827 (1.33) 0.0273499 (0.22) 0.0135249 (0.1)
GDIVER -0.1480475 (-0.37) -0.2049343 (-0.51) -0.3056394 (-0.68)
BREM 0.3476296*** (4.84) 0.167191*** (2.57) 0.142337** (1.99)
SIZE -0.0548022 (-1.24) 0.1070069 (1.83) 0.2562167*** (3.08)
LEV -1.900788*** (-5.36) -0.7363877** (-2.55) -0.6299959 ** (-2.02)

Adjusted R2 0.1114 0.0624 0.0329
Breusch-Pagan LM test 798.70 (0.0000) -

Hausman test - 13.35 (0.0639)
Observations 500

Note: This table reports findings from estimating Eq. (1). Column 2 reports the outcomes from the OLS estimator 
with clustering at the firm level. Column 3 exhibits the results gained from Random Effect estimator. Estimation 
gained from fixed effect estimator is reported in Column 4. ** and *** significant at 5% and 1%, respectively.The 
result of control variables are presented in the table but it is not reported in order to save space.

Table 5 tests the relationship of board characteristics and TQ. The Hausman test result (Chi-sq= 13.35,p-value = 
0.0639) suggested RE model as the preferred model.
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The result of OLS presents two variables that are 
statistically positive at 1% level of confidence, which 
areBIND and BREM. However, under RE model, only 
BREM (β =0.167191) remained significant with TQ. The 
positive coefficient implied that as board remuneration 
increases, firm market performance increased. In line 
with Yatim53 and Razali et al.43CEO duality, firm size, 
firm age, and leverage; the regression results show 
director remuneration has positive relationship with 
firm performance (measured by ROA and ROE, board 
remuneration appeared to be an effective monitoring 
mechanism that can help improving firm performance. 
Hence, Hypothesis 5 was accepted. 

The insignificant coefficient of BSIZE, BIND, 
CEODuality and GDIVERdeduced that they are not 
the effective mechanisms to enhance the firms’ market 
performance.

CONCLUSION

This study was conducted to investigate the impact 
of board size, board independence, CEO duality, 
board gender diversity and board remuneration on the 
performance of 100 public listed firms in Malaysia from 
year 2012 to 2016. Using the appropriate model between 
the FEM and REM, this study showed that board 
independence was positively related with ROA, while 
board gender diversity wasnegatively associated with 
ROA and board remuneration was statistically positive 
with TQ. These implied that board independence and 
board remuneration work as effective governance 
mechanisms improving firm performance. Though the 
MCCG has stresseda quota of 30% female on board, 
the result apparently showed that having more female 
directors might deteriorate firm performance. The 
insignificant result of board size and CEO duality neither 
in ROA nor TQ suggests that both characteristics may 
not be effective in solving agency conflicts. Hence, 
firms must careful design the director remuneration and 
balance the numbers of independent and female directors 
on the board.

RECOMMENDATIONS

The research design of this study has its own 
limitation. Firstly, the sample size was only limited to 
100 firms with the study period of only 5 years. For more 
accuracy, future studies can increase the sample size and 

longer time frame. Secondly, this study has only used 
ROA and TQ as dependent variables; thus, future studies 
can consider other measures including ROE or PE ratio 
since different measures produce different results (Li, 
Lu, Mittoo, & Zhang30)whereas state-controlled firms 
have insignificant effects, irrespective of whether they 
are state or locally controlled. The results are robust to 
a battery of endogeneity checks and are stronger with 
market-based (Tobin’s Q. Finally, future studies could 
incorporate variables such as director education, age and 
board busyness as these characteristics may play roles in 
improving the corporate governance in Malaysia.
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ABSTRACT

Integrated research framework approaches are designed to create smart strategies to control dengue 
diseases in Malaysia. These approaches combine ecosystem approaches to health, or Eco-health, adaptive 
management and community participation in decision-making process. The processes may look somewhat 
complex, but each approach has its strength when it comes to control dengue diseases. A review of the 
collaboration between the various approaches can improve ecosystem services, encourage socio-cultural 
empowerment, improve health awareness and foster economic growth with less impact on human beings and 
the environment. Informative knowledge regarding Eco-health is essential for providing an understanding of 
the ecosystem from measurement in adaptive management. The adaptive management from all expertise will 
lead good governance and guaranteed community rights with regard to ensure their participation in decision-
making process. Therefore, we carried out a survey on 399 respondents in Klang Valley, Malaysia to evaluate 
their attitudes by looking their participation on developing their trust in key actors and informed consent 
in terms of implementation on dengue’s control techniques. The justification for this study is that we really 
need an integrated research approaches to make sure the informative knowledge about dengue diseases, that 
the correct methods for prevention are well known, that safe products with regard to prevention are ready 
to apply, that health management with regard to dengue is effective, that good governance exists in terms 
of policy, and the most important is high level of community participation. Consequently, it is necessary to 
look at the real situation of dengue cases in Malaysia by giving space to all stakeholders involved to choose 
the best way to preserve environment without dengue, to ensure healthy lives and to help the nation achieve 
its sustainable development goals.

Keywords: integrated research approaches, eco-health, adaptive management, community participation, 
decision-making process, trust on key actors, informed consent, dengue.

INTRODUCTION
Dengue is mosquito-borne virus diseases that 

become a major health problem in Malaysia1,2. According 
to a report from the Ministry of Health, 2014 until 2016 
are a dramatic year for Malaysia when the number of 
dengue cases have raised more than 100,000. However, 
in 2017, dengue cases were decreased with 83,849 
which resulting 177 deaths. Up to August 2018, the 
number of dengue cases have also decreased by 42,952 
that involving 65 deaths. This shows that Malaysia is 
one of the countries which is trying to achieve the goal 

of a global strategy by the World Health Organization 
(2012) to reduce mortality by at least 50% and to reduce 
morbidity by at least 25% in 2020 by using the year 2010 
as a baseline. Furthermore, this also shows that Malaysia 
was committed to achieve Sustainable Development 
Goals (SDGs) agenda in controlling dengue diseases.

Several principles of SDGs that can be encouraged 
to preserve the environment in controlling dengue 
which are i) the 3rd principle to ensure a healthy life 
among all age and ii) the 11th principle to ensure the 
city and the community in an inclusive, resilient 
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and sustainable. Both principles are appropriate to 
ensure that the public is safe from any vector-borne 
diseases, especially dengue. There is a link between 
environmental awareness and sustainability in ensuring 
sustainable development3 which environment needs to 
be preserved and protected by humans4. The concept 
of sustainable development is a strategy to protect the 
environment5  to ensure its survival so that the entire 
world is protected for future generations6. The concept 
of environmental sustainability refers to the process of 
conserving the ecosystem to maintain ecological and life 
systems7 and not contaminated from any damage that 
will cause various negative effects8. Therefore, process 
of environment preservation needs to integrate social 
and economic dimensions9.

There are many strategies for preventing dengue 
in Malaysia that focus on vector control management, 
surveillance, enforcement, emergency preparedness, 
vector control research and community participation1, 

2. Therefore, this research is carried out to propose 
innovative framework, which combine integrated 
approaches to ensure environmental sustainability without 
dengue. These approaches are an innovation to manage 
a healthy ecosystem in an adaptive approach. There are 
also involving participation from the community which 
influenced by their trust in key actors and the provision 
of informed consent for the implementation of dengue’s 
control techniques. In other words, healthy ecosystem 
management through an adaptive approach requires 
community participation by raising public awareness 
to sustain our environment. The aims of the approaches 
are, 1) to solve the dengue problem by identifying the 
factors that cause the symptoms of dengue in such a 
way as to see the gaps between environment, social and 
economic dimensions; 2) to implement an appropriate 
approach to sustain the ecosystem as it applies to human 
health by using adaptive management, and by educating 
communities to participate in decision making process 
to eliminate dengue diseases.

In discussing aspects of dengue, it is important that 
we have clear information on the causes and challenges 
of dengue diseases Aedes mosquitoes are the main 
vectors that spread the dengue diseases which commonly 
found in human habitats, especially in urbanized 
community areas1. The main vector of this virus is the 
Aedes Aegypti mosquito, while the Aedes Albopictus 
mosquito is the second vector most commonly found 
in Malaysia10. There are four serotypes of the virus that 
are classified as flavivirus DENV 1, DENV 2, DENV 
3, and DENV 4.  The virus spreads through the bite of 

female Aedes mosquitos that carry the virus11, 12. After 
someone has been bitten by the infected mosquito, the 
virus enters the victim’s blood stream, probably leading 
to sudden fever followed by various symptoms such as 
severe headache, pain behind the eyes, severe abdominal 
pain and sometimes a heat rash13. Currently, there is no 
specific treatment in the form of vaccines against dengue 
infection14, and only preventive therapy treatment is 
available to treat it15.

Human activity is the main factor for dengue 
becoming a dramatic epidemic globally1. Rapid 
development in terms of progress, population growth, 
urbanization, and climate change, especially in cities, 
have become the factors leading to the worsening of the 
dengue problem1, 16, 17, 18. Domestic water used by humans 
has created an opportunity for the Aedes mosquito to 
breed19. Some researchers have identified that buckets, 
flower pots and used tires are commonly used by Aedes 
to breed10. In fact, anything that can hold water can 
also act as a suitable place for the Aedes mosquito to 
breed1,10,21. Weather changes and climate uncertainties 
are also a major factor that can cause this epidemic 
to become rampant because they provide conducive 
conditions for the transmission of dengue diseases22. In 
fact, environmental factors such as relative humidity and 
a high ambient temperature will increasing the number 
of mosquito breeding spots10.

A lack of community awareness means less 
participation can cause dengue problem to increase. 
Community participation depends on how the 
community involves itself in ensuring the success of 
dengue preventative strategy23. However, the community 
usually is not willing to participate in dengue’s control 
programmes. The community itself tends to suffer 
from poor communication which leads to a lack of 
community involvement, lack of knowledge and limited 
awareness of dengue. Previous research shows that the 
Aedes population density depends on human behaviour 
based on public participation and environmental 
management strategies24. However, good knowledge and 
understanding does not mean that there will be a positive 
attitude towards dengue preventation25.

ECO-HEALTH APPROACH

The ecosystem approach to health or eco-health as it 
is known, is a popular approach to protect environmental 
health from the stress syndrome that makes an ecosystem 
sustainable26. The concept of eco-health relates to 
determining good ecosystem management strategies to 
improve the conditions of life and good health in order to 
maintain the sustainability of the ecosystem27. The eco-
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health approach creates interactions between ecological 
and social systems that shape good environmental health 
dimensions28, 29. Therefore, we need to identify problems 
with regard to the relationship of the dimensions.

An eco-health approach should consider several 
factors that contribute to the dengue problem, and which 
determines the correlation between the dimensions that 
cause dengue. The environmental dimensions depend 
on changes in the environment due to climate change, 
usage of land, water supply and drainage systems, solid 
waste management, ecological and biodiversity change, 
as well as taking into consideration the development 
and urbanization that influences the reproduction of 
the dengue virus. In addition, social and economic 
dimensions have also been factoring that cause dengue 
virus transmission. 

Conflicts in terms of the interaction between the 
environment and social dimensions can occur when 
humans do not care about the human-made environment 
that causes the increase in mosquito breeding sites. The 
gap between the environment and economic dimension 
occurs when development and population growth is 
rapid, disrupting the environment in such a way that 
it can lead to the rapid spread of the dengue. Such a 
conflict affects the economy because the treatment costs 
are high and social problems caused by humans will 
not be successfully handled without changes in public 
attitudes. Therefore, it is essential to consider problems 
associated with the interactions in the environment, 
social and economic dimensions, in order to analyse 
the causes of dengue diseases (Fig 1). Then, the gaps 
between the dimensions can be fixed using adaptive 
management in order to sustain the environment without 
dengue diseases.  This will be described in the next 
approach on adaptive management approach.

Figure 1: Dengue problems interaction in 
environment, social and economic dimensions

ADAPTIVE MANAGEMENT APPROACH

Adaptive management approach was initially 
introduced for the management of forest resources31 
and was then developed for the management of natural 
resources32. More research has been carried out using this 
approach. Adaptive management was used in the early 
1990s to understand the interaction between social issues 
as part of environmental management, by connecting 
risk factors to human health33. Adaptive management 
is a continuous process in terms of the procurement of 
process data.  It involves model development to advance 
the science and the process of determining the best 
results when handling any large-scale application34. 

Adaptive management is a process aimed at 
reducing the uncertainties in monitoring the environment 
effectively without dengue diseases. Previous research has 
suggested that the purpose of adaptive management is to 
link the issues related to social and environmental issues 
and to determine the relationship between environmental 
risk factors and human health35. Adaptive management is 
also regularly used to integrate socio-economic factors 
in order to design a more environmentally-conscious 
approach, and to use a more sustainable management of 
natural resources by associating it with issues related to 
public health and the health of the environment36. 

This approach incorporates the involvement of 
expertise in the fields of biology, ecology, epidemiology 
and entomology, and on the part of health agencies, 
stakeholders, national leaders and local community 
leaders. Through the eco-health framework, we can 
determine the cause of dengue problems. While adaptive 
management involves planning development in terms of 
the ecological system, where management searches for 
the best solutions to identify dengue vector habitats and 
for controlling the life cycle of the Aedes mosquito. This 
approach can also be used to support law enforcement 
and policy capability with regard to offenders who let 
mosquitoes breed in their houses or work premises. 

Adaptive management can be used to improve the 
dengue control programme at the national level which 
needs collaboration on the part of district health officers, 
vector departments and the Ministry of Health to carry 
out surveillance by monitoring the situation on a weekly 
and monthly basis, to provide the efficient and specific 
data on dengue. The National Public Health Laboratory 
(NPHL) should improve their services as the national 
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reference laboratory to coordinate dengue cases.  While, 
services involving ‘serologically-confirmed dengue 
diagnosis’ also needs to be available in hospitals and 
clinics to ensure its effectiveness in accordance with the 
capabilities when it comes to detecting dengue. Houses 
or premises inspection in order to identify mosquito 
breeding sites should be enhanced by imposing a fine 
on the owners of houses or premises that have allowed 
the breeding of Aedes. The study of biological data in 
terms of the geographical distribution of dengue vector 
habitats, the results of laboratory diagnoses, information 
on dengue cases, weather data and inspection can 
improve our ecosystem to sustain healthier environment 
without dengue.

The Malaysian government has also introduced 
Clinical Practice Guidelines Management of Dengue 
Infection (CPG), a Dengue Epidemic Preparedness 
Plan and Dengue Integrated Vector Management (IVM) 
to provide clear guidelines to manage dengue diseases 
that involves the participation of all stakeholders. These 
methods provide general information about the awareness 
of dengue on the part of the public, monitoring dengue 
cases trends, controlling Aedes habitats, handling of 
dengue prevention, and managing dengue treatment. 
The implementation of public health policy and the 
creation of dengue risk mapping can also help reduce 
the number of dengue cases. The documentation of data 
in terms of dengue risk mapping needs to be updated in 
order to address this problem more efficiently. Research 
on climate change is urgently needed to determine the 
correlation between rainfall, air humidity and wind 
speed with this epidemic. The local authorities that 
deals with urban and rural planning, the management of 
solid waste flow, and the management of water sources 
need to work together to reduce the spread of Aedes 
breeding. The combination of adaptive management 
through collaborative integration of government, health 
agencies, scientists, NGOs and medical experts is 
necessary to fight dengue. With the implementation of 
surveillance and diagnosis, the extent of mortality can 
be reduced. Therefore, this adaptive approach is the best 
management approach when it comes to conducting and 
controlling dengue in Malaysia.

COMMUNITY PARTICIPATION IN THE 
DECISION-MAKING PROCESS

The third proposed framework involves a decision-
making process which are 1) the administrative authority 

and regulatory issues; and 2) the trust in key actors 
and informed consent from community. Community 
participation in the decision-making process is very 
important in order to protect our cities and communities 
from dengue diseases. The decision-making framework 
has been suggested in a research study on genetically 
modified Aedes mosquitoes (GM Aedes). The authors 
took into consideration the ethical, social and cultural 
aspects of handling GM Aedes and dengue-related 
issues37. Another research publication used decision 
making contexts to understand the link between 
ecosystems and human welfare to improve ecosystem 
services38. The decision-making model suggests that 
there are many factors that influence in the decision-
making process such as case factors, organizational 
factors, external factors and decision maker’s factors 
when it comes to making an appropriate decision before 
any action is taken39. From this research, it can be 
concluded that while the policies and existing regulations 
are important, knowledge and skills in implementing 
procedures are also needed. Studies evaluating risk 
are scarce, and the responsibility and support from 
authorities are a must in order to combat dengue in 
Malaysia. Through this research, it can be concluded 
that the law and existing regulations are ambiguous, 
less attention on implementation procedures, studies of 
evaluating the risk are limited, while negligence in terms 
of responsibility and ethical issues in management also 
occur due to the current political changes. 

The ethical management of dengue is essential in 
order to improve the understanding of public health by 
increasing knowledge with regard to manage dengue 
prevention in Malaysia. Therefore, public health education 
is needed for the local community to have access to more 
detailed information about Aedes. For this purpose, 
attention should be paid to strategies that focus on vector 
control of dengue. Expert authorization is also necessary 
when handling any process for the dengue prevention. 
Health information that encourages awareness can help 
the community to combat dengue. Public opinion and 
consent must be considered from the outset in terms of 
the process of the prevention. Their trust in key actors 
can help to improve the public’s awareness of dengue 
issues. The involvement of the local community is vital 
when it comes to taking a positive stance as a result of all 
the campaigns run by the government. For this approach 
to be successful, ongoing researches should be informed 
and accepted by the public. Sharing knowledge and a 
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study of community behaviour must be carried out to 
find out the community’s concerns over dengue cases. 
The community should also be exposed to information 
about the risk of dengue-related diseases. As a result, 
they will be able to inform their consent whether or not 
the prevention processes performed by the authorities to 
preserve their lives. 

Risk management also a key aspect of vector 
control programmes. Good bilateral communication 
and cooperation in the prevention of dengue, such as 
cleanliness regimes or seminars on dengue are also 
important to ensure that the number of dengue cases 
drops to zero. Behavioural improvements can change 
community behaviour and improve human welfare. 
Even the government needs to monitor any information 
in the media to ensure that only the right information is 
delivered to the public. Interaction with the media is also 
necessary for successfully disseminating information 
to the public. Through good media management, by 
publishing notes and posters on dengue, the government 
can reduce the impact of dengue and improve people’s 
confidence in the dengue prevention efforts engaged in 
by the authorities. The information with regard to the 
Destruction of Disease Bearing Insects Act 1975 must 
be disclosed thoroughly by the authorities, so that the 
public can be warned of the dangers of dengue and 
will observe these laws. Therefore, participation in the 
decision-making process on the part of communities is a 
must in order to control dengue in Malaysia.

Nowadays, many dengue prevention techniques 
have been introduced to combat dengue. However, the 
extent of public trust in key actors in terms of dengue 
prevention techniques is still limited, even the extent of 
agreement upon the implementation of these techniques. 
Therefore, to conduct effective eco-health and adaptive 
management, we need to know the Malaysian’s attitude 
towards the dengue prevention techniques by looking 
at their trust in key actors in terms of their informed 
consent to these dengue prevention techniques to ensure 
their participation.

Theoretical Framework on Community Participation: 
The theoretical framework of Malaysian’s attitude 
towards the dengue’s techniques through community 
participation is adapted, adopted and modified from 
previous research by Pardo et al.40 and Amin and Hashim41. 
These studies were based on Fishbein’s Attitude Model42. 

The model begins with the listing of predictor variable 
factors which refers to community participation. Trust in 
key actors and informed consent are predictor variable 
factors that can determine community participation to 
relate their attitude towards dengue’s control techniques. 
Visschers et al.43 stated that trust in key actors is common 
factor in the public’s acceptance of a technology. While 
informed consent is always used in ethical aspects 
involving clinical research or medical practice to 
channel effective communications about the benefits and 
risks44,45. To explore the acceptance and involvement of 
the community in this dengue issue, these two factors 
are important to assess their attitude towards dengue’s 
control techniques. Therefore, questionnaire instruments 
are developed based on the listing of predictor variable 
factors followed by the techniques to be tested on the 
attitude towards it. The questionnaire was developed in 
a group among researchers involved with this study and 
was validated by face and content validity to ensure that 
the questionnaire was unbiased, easy to understand and 
could answer the question of study.

RESEARCH MODEL AND HYPOTHESES 
DEVELOPMENT

The research model of the study as shown in Figure 
2 was based on literature related to trust in key actors, 
informed consent and attitudes to dengue’s control 
techniques. To answer the research’s question, the 
researchers have developed three hypotheses: 

H1: When Malaysian have more trust in key actors, then 
they will have informed their consent associated with 
dengue’s control techniques.

H2: When Malaysian have more trust in key actors, 
then they will have a more positive attitude to dengue’s 
control techniques.

H3: When Malaysian will have informed their consent 
associated with dengue’s control techniques, then they 
will have a more positive attitude to dengue’s control 
techniques.

Figure 2: Research Model
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To prove the hypotheses and to assess the relevance 
association between these variables, component-based 
approach of the PLS-SEM (Partial Least Squares-
Structural Equation Modeling) is used with Smart PLS 
software.

MATERIALS AND METHODS

The research is conducted from September 2016 to 
September 2017 by survey of 399 respondents (age 18 
years old and above). The Klang Valley was chosen as 
the location of the study because it has recorded as the 
highest dengue cases in Malaysia. The model requires 
an instrument measuring to prove what should be 
measured by performing validity and reliability tests46 
which include loading factor, composite reliability, 
convergence and discrimination validity47. The loading 
factor for the variables was accepted because the value 

is greater than 0.50 which contributes the total average 
variance extracted (AVE) exceeds 0.5048. The value 
of composite reliability and cronbach’s alpha for each 
factor are greater than 0.80. The AVE value score for 
each variable factor in this study also exceeds 50%47. 
Validity can also be evaluated through Fornell-Larcker 
Criterion, cross loading and Heterotrait-Monotrait Ratio 
(HTMT). In the Fornell-Larcker Criterion assessment, 
each variable factor should have a higher value of square 
root AVE compared to other variable factors49,50. The 
study also found that cross loading assessments are in line 
with the predetermined features which is the loading of 
each indicator which has a higher value than the loading 
factor value for other indicators51. Meanwhile the value 
of HTMT should not exceed 1 and if the value exceeds 
1, it means the indicator for that factor is less than the 
discriminant factual aspect52. Therefore, this study has 
met the instrument measurement criteria (Table 1).

Table 1: Cronbach’s Alpha (CA), Composite Reliability (CR) and AVE Values, Fornell-Larcker Criterion 
and HTMT ratio

Factor CA CR AVE Fornell-Larcker 
Criterion

Heterotrait-
Monotrait Ratio

1 Trust in Key Actors 0.791 0.877 0.703
1

0.839
2 3

1

1
2 3

2 Informed Consent 0.942 0.921 0.632 -0.038 0.795 0.049 1`
3 Attitudes to Dengue’s Control Techniques 0.920 0.935 0.673 0.374 -0.081 0.821 0.420 0.065 1

Finding of Structural Model: Bootstrapping method was used to test structural model. The t-test is conducted to 
determine the significance coefficient pathways between each factor to answer hypotheses. Based on PLS structural 
model analysis, the results only showed one significant coefficient pathways to structural prediction modelling for 
the Malaysian’s attitudes towards the dengue’s control techniques in Table 2.

Table 2: The Relationship Between Trust in Key Actors and Informed Consent that Encourage Malaysian’s 
Attitude Towards the Dengue’s Control Techniques

Correlation Coefficient 
Value

Mean 
Score

Standard 
Deviation T-Values P-Values Conclusion

H1: Trust in Key Actors->Informed 
Consent -0.038 -0.011 0.080 0.468 0.320 Not 

Supported
H2: Trust in Key Actors->Attitudes to 

Dengue’s Control Techniques 0.371 0.376 0.058 6.352 0.000*** Supported

H3: Informed Consent->Attitudes to 
Dengue’s Control Techniques -0.067 -0.038 0.080 0.833 0.202 Not 

Supported

*p < 0.05, **p < 0.01, ***p < 0.001

The analysis of structural model also involves i) 
testing of co-efficient pathways of determination (R2), 
ii) testing the accuracy of the model predictions (Q2), 

and iii) testing of effect size (f2) on the impact value on 
attitude towards dengue’s control techniques. The R2 
value of attitude towards dengue’s control techniques 
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factor is 0.144, suggesting that trust in key actor’s factor 
explain 14.4%. Then, the Q2 value of attitude towards 
dengue’s control techniques factor is 0.088, which more 
than 0 to indicates that the exogenous variable (trust in 
key actors) is appropriate to predict endogenous variable 
(attitude towards dengue’s control techniques)53. The 
results also showed that trust in key actors (f2=0.166) 
have medium effect size on attitude towards dengue’s 
control techniques according to the effect size assessment 
proposed by Cohen54.

DISCUSSION AND CONCLUSION

The findings of this study found that the trust in 
key actors (β=0.371, p=0.000) has been well explained 
in encouraging positive Malaysian’s attitude towards 
dengue’s control techniques. In fact, this study showed 
consistency with the study of Amin and Hashim41 
when Malaysians have trust in key actors, they will 
have positive attitude to accept genetically modified 
mosquitoes to control dengue disease in Malaysia41. 
However, the findings also showed that informed 
consent factors not explaining positive attitude towards 
dengue’s control techniques and trust in key actors no 
direct association with informed consent.

Therefore, this study gives implications for enriching 
the literature on the attitudes towards dengue’s control 
techniques based on trust in key actor’s factor. The next 
study may add more predictor factors in assessing the 
attitude of Malaysian community to the dengue’s control 
techniques. It can even be added with a simplification 
factor that can identify predictors of factors with their 
relationship in assessing aspects of attitudes. This model 
of the research is also seen to be important in improving 
the quality of health and the environment of the 
Malaysian community in controlling dengue diseases.

CONCLUSION

The strategy to diminish dengue-related issues should 
be implemented consistently and closely monitored in 
terms of its effectiveness and suitability. Dengue vector 
control should be carried out systematically and law 
enforcement and police activities should be fine-tuned. 
Community participation and the support of civil society 
is indispensable with regard to all shapes and patterns 
of dengue prevention and control activities, so that 
this phenomenon ceases to be a major public health 

problem in Malaysia. Living freely without the threat 
of dengue must be implemented through collaborative 
integration in terms of the framework of the proposal, 
namely to improve the eco-health by providing a healthy 
environment, a more efficient adaptive management 
approach, and higher participation of the community by 
trusting key actors and by allowing informed consent 
in terms of making correct decisions in implementing 
dengue’s control techniques is a must. 

This is crucial in making the correct decision 
with regard to dengue-related problems and also the 
techniques to control it. Thus, an integrated information 
and education system should be introduced so that the 
public can act correctly. A healthy living culture should 
be encouraged and the empowerment of communities 
in terms of social and economic structures should be 
used to preserve the environment. As a conclusion, all 
experiences with regard to controlling dengue prevention 
in order to ensure healthy living indicate a challenge to 
maintain sustainable development to ensure sustainable 
living in Malaysia. Therefore, the integration of these 
three frameworks and the support of all relevant experts 
is necessary to provide a greater understanding of the 
approaches that can be used to ensure healthy living and 
to promote well-being for all. To do this we must provide 
new dimensions in dengue management as well as good 
governance and community rights in terms of decision 
making with regard to dengue-related issues.  This will 
lead to prevention as part of the effective solutions to 
dengue control.  This will help Malaysia achieve its 
sustainable development goals in the coming years.
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ABSTRACT

This research aims to study about the investment decision in Malaysia and this study focuses on several 
impacts of online social media towards the investment decision of investors in Malaysia. The hypotheses are 
tested through the questionnaires distributed to investors in Malaysia, particularly in Klang Valley area. The 
collected data are analyzed by using Statistical Package for the Social Sciences (SPSS) Software Version 20. 
The findings supported all hypotheses as proposed, where the p-value and significance value are all less than 
0.05. Therefore, it shows that the independent variables including information in online social media, online 
community’s behaviour in online social media and firm’s image in online social media have significant 
impact on the dependent variable which is investment decision. This research aims to contribute to literature 
for future research on relevant topic that examines the consequences of social network on movement in 
capital markets.

Keyword: Online social media, online community, investment decision

INTRODUCTION

The early usage of online social media is popular for 
branding and marketing purpose, where entrepreneurial 
firm uses online social media as platform to monitor the 
consumers’ conversation and understanding consumer’s 
needs and wants in real-time. Today, communication 
technology is approaching a foreseen-able singularity. 
Previously the world used to have various communication 
method and devices such as telephone, telegram, faxes, 
printing, post letter and others; but now could be done 
through a single platform, the Internet. Almost 800 
million users of Facebook around the world, 250 million 
new Tweets by Twitter users each day and 135 million 
people using LinkedIn to expand their professional 
social network (Greenfield8). According to a research 
done on Internet Users Survey 2014 published in official 
portal of Malaysian Communications and Multimedia 
Commission (MCMC), it shows that 87.1% of internet 
users are engaged in online social media. These statistical 
figures proved the extensive use of online social media 
by people has made online social media an increasing 
important channel of communication for them to share, 
connect, and interact with each other about their thoughts, 
words and decisions. The power of online social media 
cannot be underestimated and is expected to continue to 
revolutionize personal and organizational communications 
and interactions worldwide (Ngai et al.20).

In 2013, few notable events and information 
attracted the financial community attention in online 
social media. First, the announcement of the United 
States Securities and Exchange Commission where 
companies are allowed to utilize online social media 
to reveal significant information in compliance with 
Regulation Fair Disclosure (Regulation FD) as long as 
investors were aware on which online social media will 
be used by the companies to disclose the information. 
Previously, the Regulation FD which applies to company 
websites is now applies to online social media and other 
emerging means of communication used by public 
listed companies. It benefits both the company and its 
shareholders in the way that the companies can utilize 
the online social media platform such as Facebook 
page, Twitter account to selectively make disclosure and 
provide instant response on what the disclosures are, 
while the shareholders have the chance to give instant 
response to the disclosures of the company’s post in the 
online social media account (Hoffman et al., 2013). It 
shows that both regulators and corporations had taking 
a step ahead to embrace online social media as a viable 
channel to disclose significant information (Greenfield8). 

There are many determinants that influence an 
investor’s decision; whether from economic, political 
or social. However, there is still a gap in this area of 
research that explains the impact of online social 
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media on investor’s decisions especially in Malaysia. 
Online social media has becomes an important tool that 
investors use and also rely on to make their investment 
decisions on the stock market in Malaysia. In this way, 
the effect of online social media on share costs will 
undoubtedly turn out to be lesser in the coming years. 
Besides that, there is an expanding proof that online 
social media action can support share price. A late study 
by Arthur O’Connor, an analyst at Pace University stated 
that the quantity of Twitter adherents, Facebook fans, 
and YouTube site visits for Nike, Coke, and Starbucks 
would seem to propose an immediate relationship or 
connection between these online social media and the 
share price of those organizations.Another study from 
Greenwich Associates uncovers that around 80% of 
institutional investors utilize social media as a major 
aspect of their normal work process, and roughly 30% of 
these speculators say data acquired through online social 
media like Twitter and Facebook has straightforwardly 
impacted their investmentdecisions.

As such, this paper examined how the online 
social media influencing the investment decision made 
by the investors, especially in Malaysia. The online 
social media is breaking down into three categories: 
information, online community behavior and firm’s 
image. This research paper is constructed as follows: 
we reviewed the literature pertaining to the online 
social media and investment decision followed by the 
relationship between online social media and investment 
decision. Next, we will construct the research framework, 
describing the methodology to be applied and discussing 
the research findings.

LITERATURE REVIEW

Investment Decision: Investment is one of the 
categories in the field of finance. Decision making is 
crucial in the process of choosing the best option out 
of all alternatives available that can help individual to 
achieve their perceived return. According to Jamal12 
suggested in making investment decision, investors 
often consider the risk-return payoff, which refers to the 
idea that high risk investment should be compensated 
with higher expected return. The investment decision 
is commonly defined as the decision made by investor 
by measuring the investment subject’s financial risk and 
financial return. Importance of investment decisions 
towards the economic development can be explained 

in two perspectives, micro and macro. In the micro, 
the firm’s investment decision affects the expectation 
of the investors on the company’s future performance. 
Moving to the macro perspective, the profitability of 
the aggregate companies will eventually determine a 
country’s economic development.

Information, online community behavior and firm’s 
image: The impact of information on online social 
media can be broken down into two categories which 
are consumers and organizations. Information on online 
social media is utilized by business firms and legislative 
associations as a specialized device. These substances 
effectively make utilization of online social media 
for publicizing, advertising, speaking with clients, 
building association with clients and branding (Kim15). 
In addition, through online social media it is believed 
to make an advertisement with substantially incurring 
lesser effort and cost (Kim15). Online social media can 
dramatically affect firm in areas, for example, upgrading 
brand’s reputation; improving value, and brand equity; 
enhance digital advertising and promotion, handling 
customer service issues, mining innovation ideas and 
building customer relations (Solis24). 

It has a several number of social platforms can 
be found which are useful in sharing the information. 
For example, Wikipedia, a free online encyclopaedia, 
is among the outstanding platform to enable the users 
to work together on information sharing. Online social 
media itself definitely play a significant role in providing 
an information to a wide-ranging people, especially 
individual investors (Fang, 2009). This suggested that 
the information gained from online social media such as 
Twitter and Facebook were useful for investor’s trading 
decisions (Bollen10). 

According to the Gradual-Information- Diffusion 
model, investors are usually called as news followers who 
use firm’s information on online social media to make 
economic decisions or traders who use previous changes 
in stock prices to make investment decisions. This model 
anticipated that how quickly the changes of stock price 
in response to new information on online social media. 
Besides that, a study by Elizabeth Blankespoor6 claimed 
that Twitter, Facebook and other forms of online social 
media can reducing information asymmetry amongst 
investors and contribute to higher market liquidity as 
a result of broad dissemination. Due to that particular 
reason, it encourages informed traders to seek out 
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information from online social media in order for them 
to take an advantage of these opportunities, hence better 
trading decisions can be made. Moreover, Asheq Rahman1 
has assessed the impact of frequency of online material 
information on online social media on stock market prices. 
He demonstrated that the recurrences of announcements 
are emphatically connected with returns and volumes of 
securities exchange which will affect investors with the 
goal for them to make an investment decision.

According to Ridings22, online community should 
include elements of people who communicating to each 
other for their own needs or perform special roles by using 
computer systems in order to support and mediate social 
interaction and facilitate a sense of togetherness. Online 
community consists especially of ordinary people who 
share their opinions, mood or emotions about concrete 
information. Ngai et al.20 stated that behaviour of online 
community is crucial for an identification of the social 
factors in order to stimulate user participation in collective 
actions in the online social media platforms. Utilizing the 
social factors that determined from the study of online 
community behaviour, it can contribute to the strategies 
development to foster the necessary environments for 
building and maintaining social communities.

The social factors such as the existing social, 
psychological and emotional characteristics brought by 
adolescent into the communication within the online 
community provide the causal link to the social outcomes 
of interest. It then shows that the communication 
behaviours of online community have impact on 
thesocial    development. Lee et al.17 mentioned that 
participation of investors in online community increase 
the risk in making investment decision. Congenial 
investors gathered around online communities to 
educate each other, as well as generate opinions on stock 
picking, where the less-rational groups of investors are 
prone to behave according to sentiment (Bukovina4). 
K.Nirmala Devi13 found that the sentiment in Twitter, 
happy and calm by the online community had a high 
correlation with the stock market prediction. The online 
social media conversation caused investor’s behaviour 
biased in making investment decision especially during 
the periods of high volatility in stock market.

Reputation has been characterized as ‘a perceptual 
representation of a firm’s past activities and future 
prospects that depict the firm’s general interest to 
all its key constituents when contrasted with other 

driving opponents (Fombrun8). According to Spector25, 
firms create their image by keeping in mind the end 
goal to impact clients’ states of mind towards their 
items or services. Individuals then again assess these 
efforts by qualities which more often than not begin 
from the client’s involvement with the company’s 
items or administrations. In this way, firm’s picture is 
a multidimensional idea which relies on the genuine 
firm picture, its determinants and client assessments 
(Spector25). There are two main factors which influences 
a firm’s image or reputation on online social media 
which areconsumerperceivedvalueandloyalty.Several 
studies had proven the relationship between online 
social media and investment decision. Luo18 suggested 
that online social media has significantly affecting a 
business’s value. His research claimed that by having 
positive online social media posts, investor’s confidence 
and advocacy can be increased, which cause to higher 
firm value and has an impact on investors trading 
decision. Naturally, negative online social media posts 
can contribute to the negative reputations, causing firm’ 
performance to be bad which leads to the firm being 
unattractive for investments.

Schniederjans23 examined the linkage between firm’s 
reputation and online social media and found a halfway 
positive relationship between the utilization of online 
social media and investment choice, contingent upon 
the impression management strategy utilized. Negative 
exposure in online social media specifically can quickly 
influence investment decisions by investors (Luo, 2013). 
Brammer3 found that investors make huge returns when 
they buy stocks of the firms whose reputation has risen 
tremendously on online social media. This result is an 
opportunity for firms to invest in their image to create a 
good reputation for themselves.

RESEARCH METHODOLOGY

This study used questionnaire which adopted from 
Doan (2011). The questionnaire was structured into 
three main sections:

 (i) Section I sought to capture the general data about 
the respondents. For Section I, nominal scales are 
used to classify objects.

 (ii) Section II was focused with the data 
on the independent variables thataffect 
investmentdecisions. 
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 (iii) Section III is the part of investment decision 
ofinvestors. Under Section II and III, respondents 
were asked to indicate their degree of how they are 
influenced by each of the items on 5-points Likert 
scale. The respondents are required to select their 
level of agreement within the range of strongly 
disagree(1), disagree(2), neutral(3), agree(4), and 
strongly agree(5).

Data analysis method used in this study are 
descriptive statistics and multiple regression test with the 
help of Statistical Package for the Social Sciences (SPSS) 
Software Version 20, which enabled data interpretation 
and making of statistical inferences.Reliability test was 
carried out to measure the internal consistency of a set 
of items of each variable by using Cronbach’s Alpha. 

To ensure the normality of data distribution, this study 
would use the Skewness and Kurtosis results.

Multiple regression test is used to predict the 
relationship between several independent variables and 
a dependent variable. A regression equation can then be 
formed to explain on how the changes in independent 
variables affect the dependent variable. Significant 
value which lower than 0.05 (sig < 0.05) is an indication 
of the existence of significant relationship between 
independent variable and dependent variable. This study 
used Multiple R value to measure the strength between 
the independent variables and dependent variable. 
Appropriate Rvalue is within the range of -1 and 1 
which is similar with the rules of thumb expressed in the 
correlationtest.

RESULTS

Multiple Regression Analysis

Table 1: Model Summary

Model R R Square Adjusted R Square Std. Error of the Extimere
1 .821a 0.675 0.665 2.09916

Predictors: (Constant), Information, Online Community’s Behaviour, Firm’s Image

The model indicates that the independent variables explained approximately 67.5% (R² = 0.675) of the variability 
of the investment decision. Unfortunately, R² tends to overestimate the strength of the association especially if the 
model has more than one independent variable. R² may provide misleading results especially when assessing with 
small sample size of regression analysis (Matuszewski19). While the adjusted R-square (adjusted R²) attempts to 
give a better estimation of the true population value (Pallant21). In addition to this, adjusted R² can provide accuracy 
to the model and give corrected goodness-of-fit measure in regression analysis. Therefore, most of the researchers 
choose to apply adjusted R² rather than R² value in the studies. Due to the sample size of this study is small, adjusted 
R-square has been used in the study.

A coefficient testing is conducted to provide the understanding about the significant level and the degree of 
impact towards the dependent variable.

Table 2: Results of Coefficient Testing

Coefficientsa

Model
Unstandardized Standardized

t Sig.
B Std. Error Beta

(Constant) 1.024 1.327 0.77 0.44
Information 0.268 0.09 0.255 2.97 0

Online Community’s Behaviour 0.183 0.081 0.194 2.27 0.03
Firm’s Image 0.479 0.097 0.463 4.92 0

a. Dependent Variable: Investment Decision
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The statistical significance of each of the 
independent variable can be explained by the significant 
value (Sig.). Generally, those significant values less 
than 0.05 explains that the independent variables have 
significantcontribution to the dependent variable and vice 
versa (Pallant21). This indicates that all the independent 
variables in the model have significant impacts on the 
investmentdecision.

Other than that, the standardized coefficient Beta 
value is important to determine and compare the strength 
of each predictor variable in affecting the dependent 
variable. Concisely, the variable with a larger Beta 
value has stronger influence from its contribution to the 
dependent variable. According to the table, it is found 
that the variable of firm’s image in online social media (ß 
= 0.463) has the most impact while online community’s 
behaviour in online social media (ß = 0.194) has the least 
impact among the three predictor variables selected in 
influencing the investment decision.

DISCUSSION AND CONCLUSION

The significant relationship exists between 
information in online social media and investment 
decision. This finding is consistent with the study of Fang 
(2009) which discussed that online social media play an 
important role in disseminating information, especially 
to individual investors. According to the studies by 
Java11 and Bollen2, which explained that the features 
of online social media which are precise, high volume 
and real-time, greatly facilitate the diffusion of investing 
information. Therefore, investors are encouraged to seek 
out information from online social media in order to take 
advantage of these opportunities, hence making better 
investment decisions (Kyle16).

Besides that, we accepted the second hypothesis 
which describes that the online community’s behaviour 
in online social media has a significant relationship with 
the investment decision. This findings is consistent with 
the study of Lee et al.17 which mentioned the participation 
of investors in online community give impact to investors 
when making investment decision. From the result of the 
study by K.Nirmala Devi13, found that the behaviour in 
Twitter, happy and calm by the online community had a 
high correlation with the stock market prediction.

The third hypothesis where the firm’s image in 
online social media significantly affect the investment 

decision is accepted. This findings is consistent with 
the studies by Schniederjans23 and Luo (2013). Their 
research discovered that through positive online social 
media posts, investor’s confidence and encouragement 
can be enhanced which directly affecting to the positive 
investment decision. Generally, investors make huge 
returns when they buy stocks of the firms whose 
reputation has risen tremendously on online social media 
as according to Brammer3.

Although this research has reached its objectives, 
there are some unavoidable limitations that had occurred 
during the research process which may have an effect on 
the actual findings. The first limitation is the sample size. 
This study was conducted with a relatively small sample 
size of only 100 respondents due to the time constraint. 
Because of this, the sample size that had been selected may 
not be sufficient enough to represent the entire Malaysian 
population’s perspective on the impact of online social 
media on investment decision in Malaysia. Hence, the 
future researchers should increase the sample size by 
increasing the number of questionnaires distributed to the 
respective respondents.

In addition, this research paper uses primary data 
and quantitative method. Due to this, the data collection 
method used is questionnaire. Hence a 5-point Likert 
scale is used for all the statements regarding the 
independent and dependent variables and this has a few 
limitations whereby the respondents are limited to the 
Likert Scale and are not able to provide extra information 
or explanation since it is a close ended questionnaire. 
So, future researchers also can consider qualitative 
methods by adding more open-ended questions in 
the questionnaires so that more accurate opinions and 
information can be obtain.

This research aims to contribute to literature for 
future research on relevant topic that examines the 
consequences of social network on movement in 
capital markets. Besides, this research can provide 
some insights to policy maker and standards setter in 
developing standards in the field of social network and 
capital market.
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ABSTRACT

Organizations have invested a huge amount of time and money into training in order to improve the 
organizational performance. However, if the training fails, the resources dedicated to it is wasted and the 
results go unrealized. Thus, the organizational performance can be evaluated by looking on transfer of 
training that is obtained by employees. The purpose of this study is to determine the effects of dominant 
factors on the transfer of training. Three factors were proposed by considering the factors of perceived 
organizational supports (POS), supervisor supports and peer supports. The research was conducted in an 
organization at Pasir Mas, Kelantan with the population of 90 respondents and the research sample are 82 
employees of the organization who had attended Occupational Safety and Health Administration (OSHA) 
training program. The approach used is quantitative by using survey questionnaire in collecting data 6 
months after training program and Statistical Package for the Social Science (SPSS) software to analyze 
the collected data. The outcome turned out that the level of transfer of training among employees in an 
organization is very high. Then, peer supports out of other supports has become the most domain factor that 
affected transfer of training in the organization. Perceived organizational supports, supervisor supports and 
peer supports are statistically significant correlated with positive relationship towards training transfer.

Keywords: Transfer of training, Perceived organizational supports, Supervisor, Peer, Supports 

INTRODUCTION

Employees are turning out to be the essential parts that 
are giving so much functions towards all organizational. 
Organizations spend significant amounts of time and 
money into training with the aims of rising the employee 
performance (Lancaster, Di, Roslyn, Lancaster, & Milia11). 
The performance of employees can be evaluated by many 
factors as for one example, the transfer of training that 
obtained by the employees. Thus, the organizations 
are focusing on increasing the training transfer in their 
employees. Transfer of training is an important element 
in the criteria of training effectiveness, which helps both 
employees and organizations improve their performance 
(Bhatti, Battour, Sundram, & Othman, 2013).

The transfer of training can be described as the 
process of transferring new knowledge, skills and 
attitude for effective work performance. As the example, 
considering into the state when there is a disaster taking 
place, what has been studied in training to get ready for 

disasters must to be applied in the workplace or at the 
location of the rate of the disaster (Lim & Nowell, 2014).

Training transfer can be categorized into the broad 
areas of trainee characteristics, training design and work 
environment, yet the study is on the work environment. 
Work environment can be defined as the character 
and surrounding of an organization where employees 
perform their jobs and tasks (Hanaysha8). The work 
environment involve the supports elements that help 
the organizational to be sustain and improve such as the 
employer, supervisor, colleagues and subordinates.

TN50 is a long-term development blueprint announced 
by the Malaysia’s 6th Prime Minister, Najib Razak, which 
is about the process as the product.Najib Razak said TN50 
is focusing on development of human capital as a pillar to 
the national success and thus the excellent human capital 
can be achieved with the high competency level of people 
(The Star Online18).According to New Straits Times18, the 
global economic landscape will continue evolving owing 
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to technological advancement, particularly in the area 
of digital economy. In the midst of the Fourth Industrial 
Revolution, raising value-added productivity, alongside 
innovation, technological advancements and human 
capital development could unleash further the growth 
potential of the Malaysian economy. Thus, it shows how 
important the human capital developments towards TN50.

 TN50 has aimed for Malaysia to have sustainable 
developing organization as one of the issues is Malaysia 
has lacked of workers who have enough knowledge, 
skills and attitude(Aun2). According to The Star Online19, 
the Malaysia’s former Youth and Sports Minister, Khairy 
Jamaluddin said almost 65% of existing jobs are likely 
to become redundant or disappear within 30 years or so. 
These include many construction, manufacturing and 
administration jobs where robots are replacing manual 
labor. Malaysia has to make sure the education and training 
systems are adequate for the jobs of the future. He pointed 
out that currently Malaysia is “overly dependent” on low-
skilled foreign labor and under-invested in the field of 
automation and robots. He added that the country must 
grow its productivity level and to move away from labor-
intensive sectors (The Star Online19). Thus, Malaysia 
surely needs the training systems to be developed well in 
helping Malaysia to develop human capital, improve the 
productivity and empowerment in working sector, leading 
TN50 to be achieved.

PROBLEM STATEMENT

Nowadays, it is so hard to hire employees that 
are high in their training transfer. The employees that 
available in the field have low level of training transfer 
that may affect the performance of organization. Kasim, 
Omar, Ali & Hashim (2014) stated that there is a majority 
or mass of the employees who have joined the trainings 
showed lack of transfer of skills and knowledge. It can 
clearly being seen in the research study that has been 
done by Scheineider, Pältz, & Stauche (2014) which 
noted that there is just 10 percent of the trainings have 
productively created a positive transfer of learning. 
Furthermore, Patterson (2009) also in his study have 
found more than 80 percent of the training outcomes 
in terms of knowledge, skills and abilities achieved in 
training programs are not being practiced back into the 
real workplace.

The money spent on the training transfer program 
are costly and causing the company and organization to 

face losses in their investments for improving employees’ 
performance if their efforts gets into failure. However, 
in improving their organizational training transfer skills 
and knowledge, the organizations keep on investing their 
money onto training program yet, as being stated by 
Chauhan, Ghosh, & Rai5 it has been seen that spending 
money does not alone help attain the objectives of a 
training program and the training has to be implemented 
at the workplace. Otherwise, the return on investment in 
training is generally considered unsatisfactory.

POS is an important elements to organization as it 
is functioning in how an employee perceives the degree 
to which their organization values their contribution to 
the workplace and cares about their well-being (Rhoades 
and Eisenberger, 2002). However, the organizational 
support theory argues that employees pay attention 
to treatment offered by the organization in an effort 
to determine the degree of their contributions to the 
organizations.Supervisor acts the role as ones who 
are in responsibility in supporting and reminding the 
subordinates in implementing their skills, they can affect 
the subordinates to be whether through the positive or 
negative parts of implementation. Yet, peers also are 
giving impacts towards the transfer of training as they 
are acting as the supporters during on the job training 
and the ones who influence the skills towards employees. 
Chauhan et al.5 during their research, they found out that 
the influence of peers on transfer is found to be higher 
than supervisors do. Homklin, Takahashi & Techakanont 
(2014),have found that different to supervisor support 
and organizational support, only peer’s support is 
positively being related to transfer.

RESEARCH OBJECTIVES

There are three main objectives to be found out and 
they were listed as below: 

 (i) To determine domain factors that influence 
the transfer of training on employees at the 
organization.

 (ii) To identify the relationship between perceived 
organizational supports, supervisor supports and 
peer support towards the transfer of training on 
employees at the organization.

Research Scope: The scope of this study will be as 
below:

 (i) The research is conducted at an organization at 
Kelantan.
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 (ii) The population of research are90 employees 
and the sample are 82 employees of who had 
attended OSHA training programs organized by 
organization6 months after the program.

 (iii) The survey questionnaires about the effects of 
perceived organizational supports, supervisor 
supports and peer supports on transfer of training.

Significant of Research: By doing this study of 
research, we get to know the level of training that have 
been practiced by the employees in the organization and 
the factors that leading them towards training transfer. 
Besides, we also get to know the effect of POS, supervisor 
supports and peer supports onto the training skills, attitude 
and knowledge transfer between the employees.

This research is limited in some parts as there are 
some participants who are not cooperating and not 
giving the clear answers which causing the surveys to 
be not reliable and not consistent in result. It is also just 
includes the ones who had attended the training program 
that is organized by the company6 months after the 
training program. This study also may be one source of 
reference to who are interested in the field of research to 
do the further research.

LITERATURE REVIEW

Training and Development: Training can be described 
as a systematic approach to learning and development to 
improve individual, team, and organizational effectiveness 
(Goldstein & Ford 2002). The training program is a 
strategic function of human capital management, where it 
focuses on developing overall employee competencies to 
overcome their daily work problems (Madi & Abdullah12). 
Meanwhile, development refers to activities leading to 
the acquisition of new knowledge or skills for purposes 
of personal growth (Aguinis & Kraiger1). According to 
Churchill6, training is focusing around doing exercises 
today to develop employees for their present occupations 
while development is getting employees ready for future 
parts and obligations.

Training Effectiveness: Training effectiveness can be 
defined as the study of individual, group, or organizational 
level factors that influence learning in training and 
transfer after training (Aguinis & Kraiger1). According 
to Kirkpatrick model (1959/1996), training effectiveness 
can be evaluated using the four levels: reaction, learning, 
behavioral changes, and results. However, Kirkpatrick 
argues that the higher the level of training effectiveness 

the more difficult, complex, and expensive the measure. 
This explains why it is very difficult to evaluate all levels 
of training effectiveness. (Fardaniah & Aziz7). Sitzmann 
& Weinhardt17 suggest that training effectiveness should 
be operationalized at the macro, within person, and 
between-person levels of analysis as well as it affects 
training effectiveness at each of these levels.

Organizations invest in training because they believe 
a skilled workforce represents a competitive advantage 
(Kraiger, Smith-jentsch, Salas& Tannenbaum10). Skills 
and knowledge that are learned and adopted from the 
training programs can produce the employees that are 
functioning in improving organizational performance.

Evaluation of Training: Evaluation can be defined as the 
systematic collection and assessment of information for 
deciding how best to utilize available training resources 
in order to achieve organizational goals (Topno20). 
Borate3states that evaluation ensures whether training has 
done the expected effect and employees are well capable 
of implementing the same in their tasks assigned.

One of the most useful models in evaluating training 
programs is The Kirkpatrick Model. The Kirkpatrick 
Model has been introduced by Donald Kirk Patrick. It 
has four levels of evaluation which are results, behavior, 
learning and reaction.

Yoshikawa et. al.3 state that in order to enable the 
participants of a training program to effectively practice 
what they have learn from the training to their work 
place, it is important to provide a thorough follow-up 
after the training.

Transfer of Training: Transfer of training can be 
described as the degree to which trainees apply to their 
job the knowledge, skills, behavior and attitudes gained 
in training (Holton et al., 1997), transfer of training is an 
important element in the criteria of training effectiveness, 
which helps both employees and organizations improve 
their performance (Bhatti et al., 2013). According to 
Goldstein and Ford (2002), transfer of training is a 
process that occurs after the training is completed and 
takes place at the employees’ workplace.

Meanwhile, Aguinis and Kraiger1 have described 
transfer of training as the extent to which new knowledge 
and skills learned during training are applied on the 
job. Transfer of training is also being referred as the 
degree to which trainees regularly apply to their jobs 
the knowledge, skills, behaviors, and attitudes learned in 
training(Velada & Caetano22). An employee is considered 
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to have transferred the training to his or her workplace 
when he or she can apply the new learned knowledge, 
skills and attitudes to their job, and this practice becomes 
consistent over a period of time (Zumrah, 2015). 

However, according to study conducted by Vandergoot 
et. al.21 on their research conducted among healthcare 
professionals,time since training, was significantly 
negativerelated to training transfer. The result is as it 
would be expected in that training transfer would be less 
likely to occur or change the further time passed by.

Perceived Organizational Support: Perceived 
Organizational Support (POS) can be defined as 
the extent to which an employee perceives that an 
organization values their contributions and cares about 
their well-being (Eisenberger, Huntington, Hutchison, 
& Sowa, 1986). POS is also can be described as the 
employees’ general belief that their work organization 
values their contribution and cares about their well-
being (Rhoades and Eisenberger, 2002).  POS also 
refers to how an employee perceives the degree to 
which their organization values their contribution to the 
workplace and cares about their well-being (Rhoades 
and Eisenberger, 2002).

POS can encourage employees to transfer the learning 
outcomes in the workplace, which, in turn, increase service 
quality provided to customers (Zumrah, 2015). It can be 
supported by the research done by Meade & Surface13 
that states the types of training opportunities offered by 
an organization are influenced by the organization’s needs 
and its culture, which, in turn, can influence the effects of 
training on individual employees.

Hypothesis 1: Perceived organizational supports has 
a significant impacts on the transfer of training among 
employees.

Supervisor Supports: Supervisor support can be defined 
as the extent to which the supervisor behaves in a way that 
optimizes employees’ use on the job of the knowledge, 
skills and attitudes gained in training (Nijman, Nijhof, 
Wognum, & Veldkamp15). Supervisor support can also 
be defined as the extent to which supervisor-managers 
support and reinforce use of learning on the job (Holton, 
Bates, & Ruona9). Chiaburu and Marinova (2005) and 
Chiaburu and Tekleab (2005) measured supervisor 
support in terms of “employee development”, “practice 
new skills” and “constant reminder to apply skills”.

Several authors (e.g. Kontoghiorghes, 1998; 
Gumuseli and Ergin, 2002; Cromwell and Kolb, 2004) 
have noted a strong positive correlation between 
supervisor support and training transfer. Burke and 
Hutchins (2010) observe that there are studies arguing 
about strong or moderate relationship between the 
variables and have also found studies showing mixed 
results; the authors suggest further research to clarify or 
to build on the correlation between training transfer and 
supervisor support.

Hypothesis 2: Supervisor supports has a significant 
impacts on the transfer of training among employees.

Peer Supports: Peer support has been defined by 
Holton et al. (1996, p. 183) as the “extent to which peers 
reinforce and support the use of learning on the job”. 
Peer supports also can be described as the extent to 
which peers behave in a way that optimizes the trainees’ 
use of learning on the job (Nijman et al.15).

The supports from peers are surely helpful as 
Hawley and Barnard (2005) has found that peer support 
behaviors were most influential on transfer networking 
with peers and sharing ideas about course content 
helped promote skill transfer 6 months after training. 
Furthermore, Holton et al. (2007) found that among 
social support factors, peer support has greater impact 
on past training behavior and motivation to transfer.

Hypothesis 3: Peer supports has a significant impacts on 
the transfer of training among employees

Conceptual framework and hypotheses: Based on 
the literature review discussed, a conceptual framework 
is formed with the independent variable of perceived 
organizational supports, supervisor supports and peers. 
The dependent variable is the transfer of training among 
employees. In order to answer the research question, the 
hypotheses are generated.

Figure 1: Conceptual framework
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Hypothesis 1: Perceived organizational supports has 
a significant impacts on the transfer of training among 
employees.

Hypothesis 2: Supervisor supports has a significant 
impacts on the transfer of training among employees.

Hypothesis 3: Peer supports has a significant impacts on 
the transfer of training among employees.

METHODOLOGY

Research Design: The research design can be simply 
defined as the group of methods and procedures that are 
used in order to collect and to do some measurement 
on analyzing the variables that have been specified in 
the research. The descriptive method is used which 
requires us to do some survey onto the participants to get 
the results of the population that is being studied. The 
survey is done by studying the sample from a population 
by using the questionnaire survey. It is designed to be a 
quantitative type which is suitable for the questionnaire 
survey. Quantitative method requires this research to 
looking up onto objective measurements, statistical, 
mathematical or numerical analysis of data. The data 
will be collected through the questionnaire of survey.

In this research, there are few steps of research 
processes as below:

Figure 2: 8-Step Research Process (Kumar, 2005)

For this research study, the location that is chosen 
is an organization at Kelantan. This organization is 
functioning in generating, transmitting and distributing 
electricity in Malaysia. The population of research 
are 90 employees of that organization. Somehow, it 
is conducted on 82 samples of respondents who had 
attended OSHA training programs that was organized by 
the organization 6 months after the program.

Data Instrument: Research instrument is a tool that 
is used to collect the data needed for the research. The 
questionnaire is used to survey the participants. Itis divided 
into various section in order to simplify the data collection 
and analysis. It is designed in five different sections which 
are demographic questions, training transfer, perceived 
organizational support, supervisor supports and peer 
supports. The 6-point of Likert scale is used.

After data is collected, it is filled and ran into the 
software package of IBM SPSS. The instrument data is 
then analyzed according to the objectives of research as 
below:

Table 1: Data Analysis

Objectives Data Analysis
(i) To investigate domain factors that 
influence the transfer of training on 

employees.

Linear 
Regression

(ii) To determine the relationship 
between POS, supervisor supports 

and peer support towards the transfer 
of training on employees.

Spearman 
Correlation

DATA ANALYSIS

Analysis of Demographic Profile: A total of 95 
questionnaires had been distributed to the employees in 
an organization in Pasir Mas and 82 get to be collected 
and used as sample for research. According to the 
analysis,male respondents are 73 and female respondents 
are 9. There are 95.1% of Malay respondents and then 
followed by Chinese respondents which are 4.9%. 
Majority are in the age of 30 to 39 years old (41.5%) and 
the lowest respondents are in the age of 50 years old and 
above (8.5%). 58.5% of the respondents are married, and 
the lowest is widowed, 1.2%.

The highest respondents are technician (16 people). 
Majority of respondents (36.6%)have worked in that 
organization for 6 to 10 years and the lowest are those 
with 21 years above (3.7%). All of 82 respondents have 
attended training programs especially OSHA training.

Reliability Test: Reliability is the degree to which 
an instrument will get the similar results for the same 
individuals at the different times.

According to Table of Internal Consistency by 
Sekaran & Bogie16, the overall data of Cronbach’s Alpha 
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for this research is 0.933 which its internal consistency 
is excellent. POS items obtain Cronbach’s Alpha of 
0.798 which is acceptable and nearly to good result. Item 
of supervisor supports score 0.747 and it is acceptable. 
Peer supports items score0.751 which is acceptable 
in internal consistency. Transfer of training items has 
scored 0.837 of Cronbach’s Alpha value which is good 
in internal consistency and it is the highest value scored 
among all the variables. There is no deleted item in any 
items of variables of this research.

Regression Analysis: Regression analysis is an analysis 
that is used to determine which among the independent 
variables is related to the dependent variable. According 
to the result, R square is functioning in showing the 
total percentage of variance explained by perceived 
organizational support, supervisor supports and peer 
supports. The value of R square is 0.759, in which means 
that there is 75.9% of independent variables (perceived 
organizational supports, supervisor supports and peer 
supports) have dominated the dependent variables 
(transfer of training) of the research.

Beta, β is functioning in measuring on how strong 
independent variables affect the dependent variable. In 
Table 10, the beta value of peer supports is the highest 
among other variables. Thus, it means that peer supports 
is the most domain factors that influence the transfer of 
training among the employees. Meanwhile, POS scored 
the lowest as it is the lowest factors in affecting transfer 
of training.

Normality Analysis: Normality is a test used in 
determining whether the data of research is normal or not. 
Kolmogorov-Smirnov is used for respondents not more 
than 50 and Shapiro-Wilk is used for respondents less 
than 50. If the P value range more than 0.05, the data is 
normally distributed and Pearson correlation is used. If it 
is lower than 0.05, the data is not normally distributed and 
Spearman correlation is used. Kolgomorov-Smirnov has 
been used in this study as the respondents are more than 
50 as there are total of 82 respondents in the research. By 
referring to table 11, the data is not normally distributed 
as each variable have P value that are below than 0.05, 
thus, Spearman’s rho correlation test is needed in order 
to find the relationship between independent variables 
and dependent variables in this study.

Bivariate Correlation Analysis: The correlation 
coefficient can be described as a measure that is used 
in determining the degree to which two variables’ 

movement are associated.Based on the result, perceived 
organizational supports and transfer of training 
demonstrate a positive relationship between them by 
correlation of 0.670. Thus, the relationship between 
POS and TOT is a moderate relationship. The significant 
value is 0.000 which is less than 0.050, thus, there is 
statistically significant correlation between these two 
variables. Hence, H0 was rejected and H1 was accepted.

Correlation between Supervisor Support and TOT: 
Based on the result, there is positive relationship between 
supervisor supports and transfer of training with the 
correlation of 0.660 whichmeans that there is moderate 
relationship between the two variables. The significant 
value between these two variables is 0.000 which is 
lower than 0.050. Thus, there is statistically significant 
correlation between supervisor supports and TOT. H0 is 
rejected, and H1 was accepted.

Correlation between Peer Supports and TOT: Result 
of this study shows a positive relationship between peer 
supports and TOT with correlation of 0.743. Thus, the 
relationship between these them is a strong relationship. 
The significant value is 0.000 which is lower than 
0.050, thus there is a statistically significant correlation 
between peer supports and TOT. So, H0 is rejected and 
H1 is accepted.

DISCUSSION

Discussion of first objective: The first objective is to 
investigate domain factors that influence transfer of 
training among employees. In Table 17, R square value 
of transfer of training is 0.759.Thus, there is 75.9% of 
perceived organizational supports, supervisor supports 
and peers supports that affect the transfer of training 
among employees in the organization. Among the factors, 
peer supports has dominated most of transfer of training 
as its beta value, 0.410 shows the highest coefficient 
beta value among other independent variables. Thus, 
peers supports is the domain factor that affects transfer 
of training among employees in the organization. 
Chiaburu (2010) demonstrated that peer support is the 
most important factor in work environment factors for 
training transfer by group networking; motivation and 
encouragement for them to continue apply learned new 
capability on the job.

Chiaburu et al. (2010) also have established that peer 
support has more influence on transfer as compared to 
organizational and supervisor support. Van den Bossche, 
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Segers & Jansen (2010) had conducted the study that 
based upon 35 academic employees in the Netherlands 
discovered co-workers’ support, in the form of feedback 
was indeed important in determining employees’ ability 
to apply what they learned on the job. It is important to 
note that peer support has its own unique and significant 
contributions to the transfer of training (Chiaburu, 2010).

Discussion of second objective: The second objective 
is to identify the relationship between perceived 
organizational supports, supervisor supports and peer 
supports towards transfer of training. For POS, the 
results revealed a positive and moderate relationship 
with transfer of training. The result of the study turns 
out to be similar to Zumrah et. al. (2012) which 
demonstrated that POS has a positive impact on transfer 
of training. Homklin et al. (2014) also had proposed 
that organizational support has a positive relationship to 
transfer of training as organizational supports interacts 
with learning so that the positive relationship with 
transfer is stronger for learners with high learning than 
those learners with low learning. The results indicated 
that perceived organizational support affect transfer of 
training among employees in the organization. Thus, 
POS can encourage employees to transfer the learning 
outcomes in the workplace, which, in turn, increase 
service quality provided to customers (Zumrah, 2015).

Supervisor supports was revealed to have a moderate 
and positive relationship with transfer of training. The 
result is similar Chiaburu (2010) which demonstrated in 
his study that the supervisor support has a significantly 
positive relationship with training transfer. The result of 
a recent meta-analytic review by  Blume, Ford, Baldwin, 
& Huang (2010) involving 89 studies on training transfer 
found that supervisory support have strong relationships 
with transfer of training. It also can be supported by 
Dermol and Cater (2013) who view that supervisor 
support is significant for transfer of training as supervisors 
influence the quality and quantity of training.

Meanwhile, peer supports was found out to have a 
positive and strong correlation relationship with transfer 
of training. It can be related to the study by Chiaburu 
(2010) which demonstrated that support originating 
from peers has been found to exert a significant 
influence on employees’ ability to apply training in the 
workplace. It can be related by the study of a recent 
meta-analytic review by Blume et al. (2010) who found 
that peer support have strong relationships with transfer 

of training. Homklin et. al. (2014) also demonstrated 
that peer support was significant positively related with 
training transfer.

RECOMMENDATION

Peer supports turns out to be the domain factor that 
affects transfer of training among employees the most. 
Thus, a peer support program should be established as 
it can helps a lot in improving engagement between 
employees. POS need to improve by considering 
employees’ goals and values in working environment and 
help when employees need any help. Organization should 
show its supports by taking the opinions by employees 
into consideration Future study can improved by doing 
the research onto different types of work sectorsso it will 
compare different types of work sectors by how they 
handle their transfer of training.Additionally, the future 
research should be done in a longitudinal study rather 
than exploratory study in order to assess the consistency 
of findings with the sufficient resources.

LIMITATION OF STUDY

The research is being done in cross-sectional design 
which need a lot of time, money and other resources in 
order to make this research successful and detailed. The 
results is just based on limited number of population 
and samples. It is also limited on how the instrument 
data was collected because some respondents are not 
answering honestly as they tried not to disclose the 
negative information about themselves. Thus, the data of 
the survey may lead the research results in the possible 
situation of there are some biased information, leading 
the results to be affected and being in generality.

CONCLUSION

In conclusion, we can see that the level of transfer 
of training among employees is very high which means 
that the supports have influenced employees to transfer 
skills, knowledge and attitude that they get from training 
program. Thus, it shows the effectiveness of training 
transfer among employees. Besides, we also can see 
that peer supports has turned out to be the most domain 
factors among the others. Thus, it shows that peer has the 
greatest influence in transferring skills, knowledge and 
attitude from training program. The relationship between 
perceived organizational supports, supervisor supports 
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and peer supports towards transfer of training shows that 
there are significant correlation relationship between 
perceived organizational supports, supervisor supports 
and peer supports towards the transfer of training among 
employees.Hence, these factors are surely have affected 
the effectiveness of training among employees, leading 
them to transfer their training.
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ABSTRACT

Banking Industry plays vital role in a country’s economic development therefore it is important to evaluate 
banks’ performance. Islamic Banks performances are measured using the same mechanism, which considers 
only financial ratios that are shareholder oriented. From Shariah point of view it is insufficient. The 
objectives of this paper are twofolds,firstly, to determine the performance of Islamic banks in Malaysia by 
using Maqasid Index that integrates the Shariah principles with financial ratios by applying Simple Additive 
Weightage (SAW). Secondly to identify the indicators contributing to the performance using Panel Data 
Analysis. The scope of this research is nine local Islamic Banks in Malaysia. The study found that Alliance 
Bank outperformed the other banks based on Maqasid Index. The indicators that significantly contribute to 
the performance of Islamic banks are fair returns, profit ratio, and investment ratio in real sectors.

Keywords: Islamic banking, performance measurement, Simple Additive Weightage (SAW) Method, Panel 
Data Analysis

INTRODUCTION

Bank industry plays a vital role in a country’s 
economic development. Due to increasing competitive 
market, it is important to evaluate banks’ performance to 
monitor and improve banks’ functions.

Most countries offer dual banking systems the 
conventional banks and Islamic banks. Islamic banking 
is a banking system that governs by the principles laid 
down by Shariah(Islamic law). The two sources of 
Islamic Law are the Quran and the Sunnah (teaching 
and practices of Prophet Muhammad). The primal 
fundamental of Shariah compliant finance that 
differentiate them from conventional finance are the 
prohibition of interest (riba), ensure all transactions are 
clear of uncertainties (ghirar), avoidance of any form 
of gambling (masyir/qimar) and no association as well 
as investment in prohibited industries/organisations. 
Islamic economics ensure that the motives and 
objectives driving the Islamic finance industry are 
beneficial to society. Balance between material pursuits 
and spiritual needs as well as balancing individual and 
social need. Islam doesn’t restrict economic activities 
but then introduce responsible activities that benefit 
human beings, protects the earth, and honors Allah by 
promoting zakat (a form of tax from wealthy individuals 
to people in need) and encouraging shared risk

Islamic Banks performances are measured using the 
same conventional mechanism, the financial ratios that 
are shareholder inclined without any element of Islamic 
measurements. The financial ratios are necessary but 
insufficient. Therefore, Islamic banks requires a shifting 
paradigm in term of their performance indicators and 
measurement that include economics, environmental 
and social indicators as Islamic banking system main 
activities, must be focused on benefit approach for wider 
stakeholders (community). The significance of output 
from this research includes the awareness of consumers 
toward Islamic bank performances with regards to both 
Maqasid index and performance ratios. In additions 
Islamic banks will gain better public confidence in 
ascertaining the conformance to Shariah Law.

LITERATURE REVIEW

Generally, in the practices of company performance 
measurement including Islamic banking are usually 
limited to financial ratio such as Data Envelopment 
Analysis (DEA), Capital, Asset, Management, Earning, 
Liquidity, Sensitivity of Market Risk (CAMELS) and 
Economic Value Added(EVA). These performance 
measurements that use only financial ratio indicators 
have many weaknesses. Therefore, Islamic banking that 
is different from conventional banking both in theory 
and practice aspects, need performance that are not 
limited to the financial ratios but also one that conforms 
to Shariah Law (Yuwono, et al., 2004).
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The concept of Maqasid Index was adapted from 
the Islamic law or the main crucial objective of shariah 
which is upholding the welfare and benefit values (Jalb 
al-Masalih) also preventing harm (Antonio, Sanrego, & 
Taufiq3). According to literature, the three ideal concepts of 
Islamic Bakings are educating individuals (Tahdzib alFard), 
establishing justice (Al-‘Adl) and promoting welfare (Jalb 
al-Maslahah).Refer to Sekaran concept (Figure 1)

The three objectives or concepts are transformed 
into nine dimensions and ten elements. Performance 
ratio are calculated using the ten elements. Educating the 
individual in the first Maqasid is to gauge the development 
of knowledge and expertise to individuals in order to 
heighten individuals’ spiritual values. Islamic banks have 
to contribute to society by providing educational program 
or training,with the hope to increase knowledge and 
expertise among employees and stake holders. Banks also 
need to provide sufficient information to the stakeholders 
and educate them on how the products offered are Shariah 
compliant. Ratio in the first Maqasid is education grant, 
research, training, and publicity (promotion) (Mohammed 
and Taib, 2009).  The second Maqasid is justice, Islamic 
banks must assure that all transactions and activities are 
execute in honesty and fairness. All transactions must be 
free from injustice elements such maysir, gharar and riba. 
The third Maqasid is Maslahah or wellfare, where banks 
should develop investment projects and social services to 
improve community welfare. It can be seen from the zakat 
ratio issued by banks and investments in the real sector,

Figure 1: Maqasid Index Framework
Adapted from: Mohammed, Tarique, and Islam6

METHODOLOGY

This study covers nine local Islamic banking 
institutions in Malaysia as listed in table 1. The secondary 
data are taken from the annual report over period 2012 
to 2016 retrieved from the official web site of each bank.

Table 1: List of Local Islamic Banking Institutions 
in Malaysia

Name
Affin Islamic Bank Berhad

Alliance Islamic Bank Berhad
AmBank Islamic Berhad

Bank Islam Malaysia Berhad
Bank Muamalat Malaysia Berhad

CIMB Islamic Bank Berhad
Hong Leong Islamic Bank Berhad

Public Islamic Berhad
RHB Islamic Bank Berhad

There are two methods used in this study which are Simple Additive Weighting (SAW) and panel data modeling. 
Simple Additive Weighting (SAW) method is known as a weighted linear combination or scoring method in determining 
the performance of the banks. The definition and operational variables are as shown in Table 2.

Table 2: Definition and Operational Variables

Concepts Dimensions Elements Performance Ratios Sources of 
Data

Education

C1. Advancement of 
knowledge

D1: Education 
Grants

E1. Education grant/total 
income Annual Report

C2. Instilling new skills and 
improvements D3: Training E3. Training expense/total 

expense Annual Report

C3. Creating awareness of 
Islamic banking D4:Publicity E4. Publicity expense/total 

expense Annual Report

Justice
C4. Fair dealings D5: Fair Returns E5. Profit/ total income Annual Report

C5. Affordable products and 
services 

D6: Affordable 
Price

E6. Bad debt/ total 
investment Annual Report



     1258      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

Welfare

C7. Profitability D8: Profit Ratios E8. Net profit/ total asset Annual Report
C8. Redistribution of income 

& wealth
D9: Personal 

Income E9. Zakat/net income Annual Report

C9. Investment in vital real 
sector

D10: Investment 
Ratios in real 

sector

E10. investment deposit/total 
deposit Annual Report

Source: Mohamad5

EVALUATION STEPS OF MAQASID INDEX

In order to evaluate the performance of the banks 
using Maqasid Index, there are three tests that need to 
adhere to which are the determination of performance 
ratio, Islamic banking health level depending on the 
performance indicators, and Islamic banking health 
level according to Maqasid index (Mohammed et al.5. 
The steps are explained as below:

Determination of Performance Ratio: This research 
considers eight ratios of the individual performance of 
Islamic banks. The first three ratios are pertaining to 
Education or Tahdzib al-Fard, the next two ratios  are 
regarding to Justice (Al-‘Adl) and the last three ratios 
correspond to the Welfare (Al-Maslahah).

Performance Indicators (PI) for all three Shari’ah 
concepts: The individual Performance Indicator will 
be evaluated for each Shariah concept/objective. For 
instance, the Performance Indicator for the first, second 
and third concept denoted by PI (C1), PI (C2) and PI 
(C3) respectively are computed mathematically as 
shown below:

First concept (Education)

PI (C1) = (W1 x D1
1 x E1

1) + (W1 x D1
3 x E1

3) 
 + (W1 x E1

4 x E1
4) …(1)

Where;
C1 denotes as the first concept of Shari’ah 

(Education)
W1 denotes the weight assigned of C1
D1

1 denotes the weight assigned to the first element 
of C1

D1
3 denotes the weight assigned to the third element 

of C1
D1

4 denotes the weight assigned to the fourth 
element of C1

E1
1 denotes the performance ratio corresponding to 

the first element of C1
E1

3 denotes the performance ratio corresponding to 
the third element of C1

E1
4 denotes the performance ratio corresponding to 

the fourth element of C1

The benchmark of the best performance indicators 
is based on the weightage of each indicator mentioned 
in the Table 3. As the percentage of the performance 
indicators approach to the defined weightage value, the 
performance of the bank is considered better.

Table 3: Weighted Average Maqasid Index Variables

Concepts

Average 
Weight 
(Out of 
100%)

Variables

Average 
Weight 
(Out of 
100%)

Education W1: 30

E1: Education 
Grants/Donations E1

1: 24

E2: Research E1
2: 27

E3: Training E1
3: 26

E4:Publicity E1
4: 23

Total 100

Justice W2: 41

E5: Fair Returns E2
1: 30

E6: Fair Price E2
2: 32

E7: Interest free 
product E2

3: 38

Total 100

Welfare W3: 29

E8: Bank’s Profit 
Ratios E3

1: 33

E9: Personal 
Income Transfer E3

2: 30

E10: Investment 
Ratios in real sector E3

3: 37

Total 100 Total 100

*Maslahah covered bank interest and public interest
Adapted from: (Mohammed et al.5)
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Islamic Banking Number and Rank Determination: 
The Maqasid Index (MI) is measured by total up the 
three performance indicators for each bank.

MI = PI (C1) + PI (C2) + PI (C3) …(2)

The nine banks will be ranked from 1 to 9 according 
to the MI as the largest total value ranked first and 
smallest total value ranked last. As it approaches 100%, 
the better the rank indicates the performance of the bank.

In order to reach the second research objective that 
is to identify the indicators contributing to the Maqasid 
Index of the banks, the Panel Data Analysis will be 
utilized. The process of panel data analysis is as shown 
in Figure 1 and need to satisfy all the assumptions.

The variables used in the panel data analysis are based 
on the weighted ratios of Maqasid Index performance. 
The measurement of the variables is continuous and 
value in percentage. There are a total of nine variables 
which are consisting of one dependent variable and eight 
independent variables as shows in Table 4.

Table 4: Data Description for Panel Data Analysis

Variable Description Measurement
MI Maqasid Index Percentage

Education Weighted education 
grant performance ratio Percentage

Training
Weighted training 

expense performance 
ratio

Percentage

Publicity
Weighted publicity 

expense performance 
ratio

Percentage

Fair returns Weighted profit 
performance ratio Percentage

Affordable 
price

Weighted bad debt 
performance ratio Percentage

Profit ratio Weighted net profit 
performance ratio Percentage

Personal 
income

Weighted zakat 
performance ratio Percentage

Investment 
ratio

Weighted investment 
performance ratio Percentage

Figure 2: Panel Analysis Research Design

RESULTS AND DISCUSSION

From the results obtained, Alliance Bank is ranked first as the most compliance to Maqasid Index Refer to table 
5 to see the rank as well as the percentage of overall index as well as index for each concept. As fo Bank Islam 
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Malaysia (BIMB) ranked eighth with Maqasid Index of 15.53%, the MI is relatively close with the result of the 
previous research done by Abdul Aziz1.

Table 5: Islamic Banks based on Maqasid Index (%)

Banks PI (C1) PI (C2) PI (C3) MI [PI (C1)+ PI (C3)+ PI (C3)] Ranked
Affin 0.177 6.009 10.260 16.446 5

Alliance 0.378 6.426 12.355 19.158 1
AmBank 0.273 6.505 8.955 15.733 7

BIMB 0.158 5.677 9.699 15.534 8
BMMB 0.326 3.824 11.623 15.773 6
CIMB 0.159 6.554 7.539 14.252 9

Hong Leong 0.184 7.469 8.957 16.610 4
PIB 0.175 8.638 10.095 18.909 2
RHB 0.306 6.998 11.525 18.829 3

Table 9 indicates that all models show that 99% of 
Maqasid Index is explained by the four independent 
variables which are training, fair returns, profit ratio 
and investment ratio. The three models which are 
pooled Ordinary Least Square (OLS) model, random 
effect model, and fixed effect model have a p-value of 
F-statistic less than 0.05 which indicates that the models 
are significant in modeling the Maqasid Index with 
four independent variables. However, the Hausman test 
results in Table 4.13 concluded that the random effect 
model is appropriate to be used rather than the fixed 
effect model.

F-test was used to compare the fixed effect model 
and pooled OLS model. Based on the result in Table 6, 
it indicates that the null hypothesis is rejected, and there 
is at least one dummy parameter (banks) in the dataset 
that is not equal to zero (F-statistic = 1834.680, p-value 
= 0.0000 < α = 0.05). Therefore, the fixed effect model is 
more appropriate compare to pooled OLS model.

Table 6: F-Test for Fixed Effect Model

Test Statistics Value Probability
F-statistics 1834.680 0.0000

Breusch-Pagan Lagrange Multiplier (LM) test was 
used to compare the random effect and the pooled OLS 
model. The results in Table 7 indicates that the null 
hypothesis is rejected, and there is at least one specific 
variance component of the banks or time in the dataset 
that is not equal to zero (p-value = 0.0002 < α = 0.05). 
Therefore, the random effect model is more appropriate 
compare to pooled OLS model.

Table 7: Breusch-Pagan Lagrange Multiplier (LM) 
Test

Test Statistics Value Probability
Breusch-Pagan 13.973 0.0002

Since both hypotheses of the F-test and LM test are 
rejected, the Hausman-Specification test is conducted 
to compare which effect models is appropriate for the 
analysis.

Table 8: Hausman-Specification Test

Chi-Square p-value
1.3649 0.8503

Based on Table 8, the chi-square shows there is no 
significant difference in the Hausman test (χ2 = 1.3649, 
p-value = 0.8503 < α=0.05). Hence, it can be deduced 
that Hausman test fail to reject the null hypothesis of 
random effect model is appropriate. Therefore, the 
random effect model is observed as

Table 9: Summary of Panel Data Analysis

Variable OLS Random 
Effect

Fixed 
Effect

Constant
2.2334 2.4749* 2.2627*
(0.01) (0.01) (0.02)

Training
-0.0416 0.6896 1.4435
(0.94) (0.41) (0.20)

Fair returns
0.8897* 0.8963* 0.9159*
(0.00) (0.00) (0.00)
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Profit ratio
0.8373* 0.7901* 0.7957*
(0.00) (0.00) (0.00)

Investment 
ratio

1.0231* 1.0193* 1.0188*
(0.00) (0.00) (0.00)

R2 0.9946 0.9958 0.9975
F-statistic 1834.680 2368.578 1075.890
p-value 0.000 0.000 0.000

The result of random effect model in Table 8 shows 
that only the independent variable of training does not 
significant in the model since the p-value is greater than 
0.05. Therefore, the final model with the significant 
independent variables model is as below equation 3.

MI = 2.4749 + 0.8963*Fair_returns + 0.7901 
 + Profit_ratio + 1.0193*Investment_ratio
 …(3)

Based on the model 5, the fair returns give an 
average effect of 0.8963% to the Maqasid Index when 
the fair returns changes across time and between banks 
by one unit. Also, when profit ratio changes across time 
and between banks by one unit, the average effect of 
the profit ratio over the Maqasid Index will increase by 
0.7901%. Lastly, the Maqasid Index will increase by 
1.0193% when the investment ratio changes by one unit 
across the time and between the banks.

CONCLUSION

Consequences from the three aspects of 
measurement, Alliance Bank rank first in complying 
to Maqasid Shariah, followed by Public Islamic Bank. 
As for the third to the last rank are RHB Bank, Hong 
Leong Bank, Affin Bank, Bank Muamalat, AmBank 
Islamic, Bank Islam Malaysia Berhad, and CIMB Bank, 
respectively.

The indicators (ratio) that contribute to the Maqasid 
Index performance of Islamic banking in Malaysia are 
fair returns, profit ratio and investment ratio. Those 

indicators give a positive effect on the Maqasid Index 
performance and the investment ratio gives the biggest 
impact in contributing to Mqasid Index performance of 
the banks.
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ABSTRACT

Thailand set up Thailand 4.0 Policy as a guideline on country development in the aspects of economic 
and social strength. It also focuses on the participation of civil state. Startups are significant tools that the 
government sector promotes and reinforces as economic weapons for driving Thailand’s economic system. 
Collaborations from all sectors such as government sector, private sector, and educational institution are 
required in order to encourage startup growth and sustainability. This study, therefore, applied the concept of 
startup ecosystem creation to search for the critical success factors (CSFs)(i.e., criteria/sub-criteria) affecting 
the startup in Thailand according to experts’ viewpoints. Fuzzy Delphi Method (FDM) was used for data 
analysis based on experts’ consensus. The findings indicated that “Human Capital” was the first priority among 
the criteria influencing startup success. “Entrepreneur Capability,”“Innovation Capability,”and“Startup 
Team”were the top three important sub-criteria influencing startup success and growth, respectively. The 
results can be provided as reference for planning and determining startup strategies in the future.

Keywords: Thailand 4.0, Startup, Critical success factors (CSFs), Fuzzy Delphi Method (FDM)

INTRODUCTION

In the present day, the politic, economy, and social 
environments at the international level, the regional 
level, and the domestic level have changed rapidly, 
causing the dynamic of change which is a business 
encounters rivals from around the world and all the 
time. Furthermore, the change is also a challenge to 
the countries around the world who receive the impact, 
for example, the change of demographic structure, 
globalization, and future market, deprivation of natural 
resources, the climate change, the change of technology 
and innovation (NIA27). These changes give rise to each 
country preparing to respond the impact towards its 
society, economy, and environment, at the least level. 
Thailand, therefore, specifies Thailand 4.0 Policy as the 
plan to support this challenging change with the purpose 
to liberate people from the trap of poverty. Moreover, the 
influence of internet of things and technology bring about 
the building of new business model and opportunity for 
new entrepreneurs in their starting of creative business. 
These entrepreneurs are called “Startups” and they are 
regarded as the new business warriors who will construct 
a new business foundation in Thai’s future. Under “3S” 
business group which contains Startup, SMEs, Social 
enterprise that the state gives priority to and aims at 
promoting its strength (Angsathammarat2). For this 
reason, the “building of economic weapon” or Startup 

promotion is added to build the new startup group for 
economic force in accordance with Thailand 4.0 Policy.

Startup is a new organization formed to search for 
a repeatable and scalable business model (Blank5). It 
applies technology and/or innovation to be the heart 
of the business building. The type of business mostly 
comes from an idea to solve some problem in daily life 
or the business opportunity that no one has ever done 
(Worapongdī36). Silicon Valley is the first original source 
of Startup of the world. It is capable of building jobs and 
income to the economy of USA. Several countries try 
to apply the Silicon Valley model in their own country 
(Bossup Solution8; Kshetri24; Cheah, Ho & Lim9; Geibel 
& Manickam15). The building of good and appropriate 
startup ecosystem will increase the chance of success and 
push the holistic economy. Apart from that, the startup 
ecosystem depends on the politics and the education 
(Berger & Kuckertz4). A startup ecosystem is formed by 
people, startups in their various stages and various types 
of organizations in a location, interacting as a system 
to create new startup companies. These organizations 
can be further divided into categories: universities, 
funding organizations, support organizations, research 
organizations, service provider organizations, and 
large corporations (Grow advisors17). In every country, 
the main factors lead to the different success (Geibel 
&Manickam15).
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The startup began to be widely recognized in Thailand 
since 2013. Thailand must push the startup to be the tool 
for economic repulsion. This study is aimed to analyze 
the critical success factors (CSFs) of startups in Thailand. 
In order to achieve the objective, the researchers adopted 
the startup ecosystem of Isenberg21 to answer the question 

“what is the main factor that affects the startup business 
operation in Thailand?” The data received can be applied 
for decision-making and planning of startup business 
promotion in Thailand and building of startup ecosystem.
The description and main references of each sub-criterion 
are summarized in Table 1.

Table 1: Summary of the CSFs of startup in Thailand

Criteria Sub-criteria Description References

1. Government 
Policy

1.1 Taxes Tax measures are determined in order to promote startup 
growth Cheah et al. (2016)

1.2 Laws Revise laws that do not facilitate startup establishment as 
well as growth

National Startup Committee 
(2016)

1.3Financial 
support from 
government 

Government agencies offer financial support in the way 
that startup entrepreneurs can simply access sources of low-

interest investment funds in real time.
Geibel&Manickam (2016)

1.4 Investors
Motivation measures must be created to attract qualified 

investors at the beginning of startups for taking this 
opportunity to extend their businesses and startup markets, 

including fundraising from different sources.

Worapongdī (2017); Cheah 
et al. (2016)

2. Startup support

2.1 Infrastructure
Places, communities, and facilities are provided as learning 

sources and meeting centers for idea exchange, with the main 
purpose to support startups

Worapongdī (2017); Cheah 
et al. (2016); Fuzi (2015)

2.2 Professional 
services

Provide and offer services to assist startup entrepreneurs in 
particular 

Cheah et al. (2016); Teeter & 
Whelan-Berry (2008)

2.3 Incubator/ 
Accelerator

Large businesses or those with efficiency to grow further 
concentrate on business incubation/acceleration. They are 
advisors and assistants to entrepreneurs at the beginning of 

startups for faster growth and for taking opportunities to 
attract investors from potential firms.

Worapongdī (2017); 
Krajcik&Formanek (2015) 

Hoffman &Radojevich-
Kelley (2012)

2.4  Startup 
activities

Hold meetings, seminars, events, and arrange media 
related to startups for manipulating them as stages to 

present businesses, bring inspirations, build networks for 
any updates, and connect collaborations among national 

and international startups.

Worapongdī (2017); 
Geibel&Manickam (2016)

3. Human capital

3.1 Entrepreneurial 
Capability

Entrepreneurs possess excellent views, skills, and 
competence in businesses and change management so that 
they can compete with national and international markets.

Cheah et al. (2016); 
Geibel&Manickam (2016); 

Colombo &Grilli (2005)

3.2 Innovation 
Capability

Able to apply innovative knowledge to fulfill trade activities 
or to solve problems for customers. Consequently, products 
innovations as well as process innovations emerge, along 

with the development of new creations.

Worapongdī (2017) 

3.3 Startup team
Have great work teams with capabilities, work 

experiences, skills, and concepts in accordance with those 
of business founders.

Geibel&Manickam (2016); 
Altman (2014)

3.4 Foreign talent
Hire foreign experts for jobs that require specialization 

(Engineering or IT) for cross-cultural learning and sharing 
new visions of market extension.

NIA (2017)

4. Marketing

4.1 Product Have outstanding products or services, adequate inventories; 
and can satisfy customer needs instantly.

Statistic Brain (2016);    
Altman (2014) 

4.2 Price Know how to manage emotional pricing. Statistic Brain, 2016

4.3 Scale up
Startups are scalable, with products or services certified by 
international standards; and can deal with both national and 

international target markets.
Geibel&Manickam (2016)

4.4 Exit strategy Be knowledgeable and prepared for exit strategies and 
withdrawal in case startups are popular and taken over.

National Startup Committee 
(2016)
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5. University

5.1 Instruction

Mainly instruct students to obtain knowledge and skills of 
entrepreneurship, along with the connection between theories 

and actual practices. In this regard, universities do not take 
part in business to compete with the business sector.

Illinois Innovation Index 
(2016); Boh et al. (2015)

5.2 Research
The center of research and academic advancement; 

including knowledge, technological, and innovative transfer 
to advocate, help, and rectify, and improve startups.

Illinois Innovation Index 
(2016)

5.3 Startup 
ecosystem

Make this happen in universities so that they will become 
learning centers of entrepreneurship, business trials, 

inspiration creation, and experiences.

Boh et al. (2015);            
Ratzinger et al. (2013)

5.4 Alumni Form up alumni networks to support universities regarding 
startup activities. Galloway & Brown (2002)

METHODOLOGY
Questionnaire Designand Data Collection: This 
study developed the Fuzzy Delphi method (FDM) 
questionnaire, which was designed from relevant 
documents, articles, and research papersrelated to 
CSFs of startup. Thecriteria and sub-criteria used in 
the FDM questionnaire are adapted fromthe study of 
Isenberg21. The key factors can be divided into five 
criteria, containing 20 sub-criteria (Table1) for experts 
to evaluate the importance (in a scale of 1 to 10) of each 
sub-criteria. As presented in Table 2, taking the sub-
criterion “1.1 Taxes” as an example, the expert evaluates 
the importance with a range of 5 to 7.

Table 2: Shows the Max-min score from the experts 
about the key factors leading to the success of 

Startup Business

Criteria Sub-
Criteria Definition Score

1.
 G

ov
er

nm
en

t P
ol

ic
y

1.
1 

Ta
xe

s

Tax measures 
are determined 

in order to 
promote 

startup growth
[For example, 
Tax privilege/
Tax incentive 

for startup 
investor].

1   2    3    4    5

6   7    8   9   10

The samples of the questionnaire surveys were 
focused on experts of educational agencies, government 
sector, and private sector. The experts were those 
involving in startups, e.g., startup entrepreneurs, 
incubators/accelerators, co-working space owners, 
mentors, financiers, academician, and government 
officials. The experts selected have at least three years 
of working experience related to startup. The sample 
sources were from published documents, academic 

seminars, and internet database. The questionnaires 
were reviewed by five startup experts in order to bring 
their assessment to improve and correct the questions 
before being sent out. 

The Fuzzy Delphi Method (FDM): The Max-min Fuzzy 
Delphi method was proposed by Ishikawa et al.22 It has 
an advantage for collecting the appropriated information 
on the experts’ opinions. The Max-min FDM is simpler 
since all the experts’ opinions can be synthesized in one 
time investigation (Ma et al.25).

Figure 1: Max-min FDM Forecasting.
Source: Ishikawaet al.2

The analysis process of FDM in a study can be 
described in the following steps (Ishikawa et al.22):

In Step 1, the aggregate allocation function F1(X) 
for the highest level (i.e., Max. value) of concurrence as 
well as the aggregate allocation function F2(X) for the 
lowest level (i.e., min. value) of concurrence for each 
evaluation factor (Ai) must be determined.

In Step 2, the corresponding lower quartile, median 
and upper quartile of both F1(X) and F2(X) must be 
determined. For display of results, symbols C1, M1, D1 
and D2, M2, C2 are used.

In Step 3, the level of significance for the topic is the 
aspect of junction between (C1, M1, D1) and (D2, M2, C2). 
Typically called the “grey zone”, the intersecting section 
of both functions is termed target value X*. Further, the 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1265      

aggregate allocation function F1(X) for the highest level 
of concurrence and the aggregate allocation function 
F2(X) for the lowest level of concurrence both show a 
grey area, as given in Figure 1. The intersecting regions 
of their lower quartiles, medians, and upper quartiles 
(C1, X*, D2) comprise the grey areas.

The expected value (Xi) of the assessment factor 
Ai can be acquired based on the previous estimation. 
Afterwards, a maximum value is typically assigned by 
specialists for assessing the most significant factors. 

The assessment factors appropriate for the study will be 
identified by the threshold value S, i.e.:

If Xi≥S, then Aiwill be accepted as the assessment 
factor.

If Xi<S, then Ai will be rejected.
For further better understanding,the sub-criterion 

“1.1 Taxes” is taken as an illustrative example. The 
scores(values) of (C1, M1, D1), (D2, M2, C2), and 
X*calculated by the above steps of FDM analysis are 
summarized in Table 3.

Table 3: Example of the Max-min FDM analyses of the sub-criterion “1.1 Taxes”

Taxes
Assessment value 1 2 3 4 5 6 7 8 9 10 First quartile: C1 7

F1: 0 0 0 0 1 5 3 6 7 8 Second quartile: M1 8.5
The total occurrences of 

Maximum value 0 0 0 0 1 6 9 15 22 30 Third quartile: D1 9.75

F2: 5 1 1 2 8 5 3 4 1 0 Third quartile: D2 6.75
The total occurrences of 

minimum value 30 25 24 23 21 13 8 5 1 0 Second quartile: M2 5

First quartile: C2 4
X* 6.88

RESULTS
Experts’ Demographic Profile: There were 45 
questionnaires sent out and 30 completed questionnaires 
were received. The valid response rate is 66.67%. 
Each sector hasten experts participated in the survey. 
Most(70%) of the experts are male; 30% of them are 
females. The respondents’ agesare most between 31-40 
years old (46.67%). Most of the experts have master’s 
degrees(46.67%)and most of the participants have 
business startup experience for 3-5 years(70.33%).

The CSFs of Startup analyzed by FDM: After the data 
analysis was done following the formula (steps) of Max-
min FDM, the analytical result of the key factors (i.e., 

sub-criteria) leading to the success of Startup Business 
is shown in Table 4.According tothe experts’ evaluation, 
the scores of all the X*are ranging from 6.50~8.00. 
Thus, in this research, the threshold was set to be 7. 
Five sub-criteria were deleted. Therefore, 15 sub-
criteria were selected finally. To clarify, the result was 
found the experts agree that the most important criterion 
influencing Thailand’s startup success is “Entrepreneur 
capability (8.50),” followed by “Innovation capability 
(8.13),” and“Startup team (8.13)” with the equal scores. 
When considering the overall factors, “Human capital” 
is ranked on the top of all the sub-criteria affecting 
Thailand’s startup success.

Table 4: Summary of the CSFs of Startup analyzed by FDM

Criteria Sub-criteria C1 C2 D1 D2 X*

1. Government 
Policy

1.1 Taxes* 7 4 9.75 6.75 6.88
1.2 Laws* 7 3 10 7 7

1.3 Financial support from government 8 5 10 8 8
1.4 Investors 8 5 10 7 7.50

2. Startup Support

2.1 Infrastructure* 7 3.25 10 6 6.50
2.2 Professional services 8 5 10 8 8
2.3 Incubator/Accelerator 7 3.25 10 7.75 7.38

2.4 Startup activities 8 4 10 7 7.50
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Conted…

3. Human Capital

3.1 Entrepreneur capability 9 6 10 8 8.50
3.2 Innovation capability 8.25 5 10 8 8.13

3.3 Startup team 8.25 5 10 8 8.13
3.4 Foreign talent* 7 3.25 9 6 6.50

4. Marketing

4.1 Product 8 5 10 8 8
4.2 Price* 8 4.25 10 6 7

4.3 Scale up 8 4.25 10 7 7.50
4.4 Exit strategy 7.25 3.25 9 7 7.13

5. University

5.1 Instruction 8 4 10 8 8
5.2 Research 7 4.25 10 8 7.50

5.3 Startup ecosystem 7 4 10 8 7.50
5.4 Alumni 7.25 4.25 10 7 7.13

Note: * indicates the criteria with X*<=7.00, which had been deleted.

DISCUSSION
The study was aimed to explore and analyze which 

factor(s) influenced Thailand’s startup success most so as 
to apply the obtained data for planning or preparing the 
development and the promotion of Thailand’s startup. 
Most experts agreed that “Entrepreneur Capability,” 
“Innovation capability,” and “Startup team” are the first 
key factors in leading the Startup Business to success 
and these three sub-criteria are all under the “Human 
capital” criteria. Human capital is the firm’s collective 
capability to find the best solution by using specific 
knowledge (Bontis7) and is also a source of innovation 
as well as strategic renewal. As such, to encourage the 
Startup Business to be the economic weapon in order 
to drive Thailand, according to Thailand 4.0 policy, 
the government should increase the entrepreneurs’ 
potential and entrepreneurship and also encourage the 
entrepreneurs to bring the innovations into their business 
as well as create a better quality startup team who shares 
the same direction with the business founders, which 
corresponds to the study of Geibel and Manickam15, 
which remarked that “Even though the results revealed 
that the internal factors influencing startup success 
in USA were co-founder, work culture, and employee 
because startups in this country highly gave precedence 
to work teams and capability improvement before 
business conduct.”

In Marketing criteria, most of the experts thought 
that product is the important factor for the successful 
startup business. Due to at the beginning of the startup 
business, whether the business will be successful or not, 

it depends on the product or service they provideand 
proper with customers (Santisteban & Mauricio30). As 
such, the startup business with capability entrepreneurs 
and quality startup team will be able to offer competitive 
products or services.The entrepreneurs need is the 
specific assistance or support from professional services 
such as a financial consultant to support the business 
management succeed (Gnyawali & Fogel16). There are 
several ways to do that such asshort-term consultancy, 
long-term support to meet ongoing needs for general 
business advices and training programs for entrepreneurs 
(Deakins11). The financial factor also the key factor 
causing business failure, such as the lack of money to 
run the early stage business (Erin12) such as Singapore’s 
government sectors offered financial support in different 
forms to startups (Hemmert et al.18). Thus, it should be 
offered at the appropriate time (Smith & Miner31).

For the University criteria, instruction is important 
in building entrepreneurship. It was necessary to 
universities so as to promote students to practice their 
entrepreneurial experiences through courses as well as 
activities as interdisciplinary. This conformed with the 
study of Wandhwani (2012), who stated that instruction 
and courses were substantial to make students interested 
in entrepreneurship. According to the research by 
Timmons and Spinelli (2007), they pointed out that 
entrepreneurship is a way of thinking, reasoning, and 
acting which is opportunity obsessed, holistic in approach, 
and leadership balanced for the purpose of value creation 
and capture. Besides, the government sector established 
“Entrepreneurial universities” so that they could develop 
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entrepreneurial courses and instructor competencies 
as the archetypes of entrepreneurial instruction 
management to other universities across the country (STI 
Office33). Educational institution (universities) was a key 
part to help shapingand promoting entrepreneurship to 
studentsthrough instruction process such as Singapore 
(Cheah et al.9). Furthermore, businesses started by 
alumni are actually much more significant (Roberts & 
Eesley29; Åsterbro & Bazzazian3).

CONCLUSION

Researh Conclusion: In the past two years, the government 
clearly stated that Thailand would use the startup business 
as the main strategy to build a sustainable business in 
order to improve nation’s economics and achieve key 
goals for being sturdy, with prosperity and sustainability. 
The study found that most of the experts think that the 
entrepreneur capability, innovation, and startup team 
are the first important factors for the successful startup 
business. Moreover, the next factors that both government 
and related sectors should facilitate are providing financial 
support from the government, professional service(such 
as financial consultant), product,and instruction from the 
educational sector or university to strengthen the business 
and make it competitive.

Suggestions for Further Research: Further in-depth 
studies on Thailand’s startup groups with growth 
and competitive abilities at the international level are 
suggested. Moreover, studies on startup failure factors 
should also be conducted to produce useful data for 
new entrepreneurs of markets. Work cultures among 
entrepreneurs canbe explored. In addition, other analytical 
tools (e.g. analytic hierarchical process (AHP), analytic 
network process (ANP)) can be used to prioritizethe CSFs 
of startup screened by the current study.
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ABSTRACT

The study investigates the effect of personality domains, namely, neuroticism, extraversion, openness, 
agreeableness and Conscientiousness on life satisfaction. The sample was pensionable middle-age other 
ranks army veterans (n=464). Stratified random sampling technique was employed in sample selection. 
A cross sectional survey design, was employed for the study. A structural equation modelling using Smart 
PLS 3.2.5 was employed for the analysis. The results indicate that conscientiousness, extraversion and 
neuroticism contribute to the life satisfaction of army veterans. Meanwhile, openness and agreeableness do 
not significantly contribute to life satisfaction. The result assists in providing insights on the type of personality 
influencing life satisfaction of the Malaysian Armed Forces other ranks army veterans. This understanding 
can further assist in designing measures to help the retiring army personnel during resettlement program in 
dealing with their personality profile that influence to their life satisfaction at middle-age retirement.

Keywords: Personality, Life satisfaction, Army veterans, Malaysia, Structural equation modelling, Partial 
Least Squares (PLS)

INTRODUCTION

Increasing life satisfaction at retirement is 
contingent upon beneficial resources Hobfoll19 within 
the veterans. According to Hobfoll19, resources can 
be defined as the total capability of an individual to 
fulfil the required valued needs. Among the personal 
resources is personality, which is an antecedent Reis & 
Gold27 and resource Wang, Henkens, &Van Solinge32 to 
veterans in achieving life satisfaction. Veterans, during 
their active duty were exposed to the regimented training 
of armed forces environment Jackson, Thoemmes, 
Jonkmann, Lüdtke, & Trautwein20 of high discipline 
and routine structured duty. Thus, various exposures 
to the regimented environment is believed to influence 
the personality type of the retired veterans Jackson, 
Thoemmes, Jonkmann, Lüdtke, & Trautwein20, which 

eventually could also relate to their satisfaction with 
life at retirement Reis & Gold27. Bleidorn, Hopwood 
and Lucas3 also suggest that more fine-grained research 
examination need to be conducted pertaining to the 
changes of personality traits as a function of retirement.

PROBLEM STATEMENT
Approximately 6,756 pensionable other-ranks 

(Ors) army personnel retired mandatorily from the 
active service from 2010 to 2012 (Dept. of Record and 
Salary, Ministry of Defense, 2012). Pensionable other-
ranks army retire when they completed as minimum as 
21 years of service Armed forces Act1. If he begins his 
career at the age of 19, therefore the retirement age is 40.

Many veterans who mandatorily retire at middle 
age experience difficulties in managing life affairs 

DOI Number: 10.5958/0976-5506.2018.01631.5 
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with mostly lacking the ability to secure a second 
career after retired(Normah Zakaria, 2013), although 
job matching and placement are provided (“Veterans 
Affairs Department of socioeconomic and welfare,” 
2018). Most of them have high financial commitment on 
family matters and children’s educational expenses (Nur 
Zahidah Hassanuddin, 2015).

Normah Zakaria (2013) found that only 2% of 
veterans are able to secure their second career after 
retirement, indicating that veterans may not be satisfied 
with their retirement without a job while remaining 
physically fit and healthy at middle age as civilian. 
Thus, reflecting dissatisfaction of life at retirement. 
In this regards, studies on comprehending the aspect 
of personality relating to veterans’ life satisfaction is 
crucial as each veterans may possess different types 
of personality that may benefit them as resources 
Wang, Henkens, & van Solinge32; Hobfoll19 in dealing 
with difficulties and dissatisfaction at their retirement. 
Investigating personality is of paramount following 
suggestion by Leszko et al (2016) that would promisingly 
bring a novelty of understanding on the role of it as a 
predictor to any outcome variables such as well-beingand 
cognitive functioning. Though McCrae & Costa24 posit 
that personality is genetically stable at adulthood,  the 
social investment theory (Helson, Kwan, John, & 
Jones15; Bleidorn et al4; Roberts, Wood & Smith28 argue 
that personality could change due to the environmental 
influences, and life event during adulthood. Taking 
into account the two contrasting views, this study was 
conducted to address the effect of personality factors as 
resources of the veterans on life satisfaction.

Research Objective: The objective of the study is 
to investigate the effect of personality factors on life 
satisfaction.

Research Questions: What are the significant effects of 
personality factors of conscientiousness, extraversion, 
openness, agreeableness and neuroticism on life 
satisfaction? 

LITERATURE REVIEW AND HYPOTHESES

Personality and life satisfaction: McCrae and 
Costa24 regards personality as individual differences in 
characteristics that indicate the patterns of behaving, 
feeling and thinking, which is stable across time. In this 
study, personality with regards to conscientiousness, 
extraversion, openness, agreeableness and neuroticism 
refers to a veteran’s personal resource of his own 
characteristics patterns of behaving, feeling and thinking 

that relate to his life satisfaction at retirement. Although 
McCrae and Costa24 defined personality as biologically 
stable across time at adulthood, but social investment 
theory argue that the environment where one is exposed 
to might influence the development of his personality. 
In this conditions, personality of veterans would 
be influenced by the regimented training (Jackson, 
Thoemmes, Jonkmann, Lüdtke, & Trautwein20 that a 
personnel received during his active duty, whereby the 
traits were carried out within the veterans’ characteristics  
even after retired.

In this study, veterans’ self-reporting on their life 
satisfaction was recorded according to their own overall 
cognitive judgment on experiences during their early 
stage of retirement. Reis and Gold27 in their model of life 
satisfaction at retirement suggest that traits components 
of the big fivepersonality theory may relate directly 
or indirectly to life satisfaction of the retirees at their 
retirement. All hypotheses in this study were developed 
based on the model of Five Factor Personality trait 
influence on life satisfaction in retirement Reis & Gold27. In 
the previous study, Robinson, Demetre, and Corney29 found 
conscientiousness, agreeableness and low neuroticism 
were the predictors of life satisfaction to those who had 
already retired. Thus, the first hypothesis is (H1): There is 
a significant effect of conscientiousness on life satisfaction. 

Mroczek and Spiro25 found that extraversion 
predicted various changes with life satisfaction, those 
who possess high level of extraversion is associated with 
a high and a flat life satisfaction trajectory.  Therefore, 
the second hypothesis is (H2): Extraversion significantly 
affects life satisfaction among army veterans. 

Stephan30 reported that openness to experience has 
an incremental small variance to predict life satisfaction 
among 235 sample of retired adult with age between 
58-85 years old. Therefore, the third hypothesis is (H3): 
Openness significantly affects life satisfaction.  

Henning, Hansson, Berg, Lindwall and Johansson16, 
found that agreeableness moderates the well-being after 
one year retired with Swedish older sample between age 
60-66. Those who possess high score in agreeableness, 
showed an increase in well-being at retirement. Thus, 
the fourth hypothesis is (H4): There is a significant effect 
of agreeableness on life satisfaction.

Boyce, Wood, Delaney and Ferguson5 found that 
changes in neuroticism have the strongest relationship with 
changes in life satisfaction. Lockenhoff, Terracciano and 
Costa22 reported that those who possess low in neuroticism 
and high in extraversion showed higher retirement 
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satisfaction with cross sectional study on (n=144) sample. 
Therefore, the fifth hypothesis is (H5): There is a significant 
effect of neuroticism on life satisfaction.

Based on the arguments above, the framework of the 
study is depicted in Figure 1.

Figure 1: Research framework

METHOD

Design: A cross-sectional mailed survey design was 
employed for the study.

Sample: 464 respondents out of 6,756 population of 
pensionable other ranks army veterans,ranging from 
warrant officer 1 to private, at middle age between 40 to 
50 years old and had attended the resettlement training 
prior to their retirement, responded to the study.

Measures: A 20-item questionnaire was employed to 
measure personality and life satisfaction constructs. 
All scales were adopted from the existing measures of 
Neo Personality AppiKA UKM Fatimah wati Halim et 
al9, to measure personality, andSatisfaction with Life 
Scale Diener, Emmons, Larsen, & Griffin8, to measure 
life satisfaction (table 1). Analyses were conducted 
descriptively and quantitatively using SPSS version 22 
and Structural Equation Modelling using Partial Least 
Square (Smart PLS 3.2.5 software)  Hair et. al12.

Table 1: Instruments

Construct Source of 
instruments

Number 
of items

Conscientiousness
NEO AppiKA UKM, 
Fatimah wati Halim 

et al (2013)
5

Extraversion 3
Openness 2

Agreeableness 2
Neuroticism 4

Life Satisfaction Satisfaction with Life 
Scale, Diener (1985) 4

Total no. of items 20

Data collection: Four hundred and sixty four out of 
seven hundred and forty one data were obtained after 
data cleaning. Sample size was calculated using G-Power 
statistical analysis, indicating that 464 respondents were 
sufficient. Researchers had selected the respondents 
throughout Malaysia using stratified random sampling 
technique.

RESULTS

Partial least squares structural equation modelling 
(PLS SEM) was employed to test the research hypotheses 
due to a reason on exploring the prediction of personality 
on life satisfaction. Demographically, the respondents 
comprised of 93.8 percent male and 6.3 percent female 
counterparts.  The majority of respondents were from 40 to 
45 years old (72.4%), SPM holders (69.4%) and Sergeant 
(24.6%) with 2 years length of retirement  (33.2%).

Assessment of the Measurement model: Hair et al12, 
suggest that the measurement model in SEM-PLS must 
be evaluated systematically on its convergent validity, 
discriminant validity and reliability. Hair et al13, suggested 
the approach of using factor loadings, composite reliability 
(CR) and Average Variance Extracted (AVE) scores 
Fornell & Larcker11, in assessing convergent validity. 
Table 2 shows the results of the convergent validity in that 
the loadings for all items used range from 0.49 to 0.88, 
with the cut-off value for the loadings being 0.40 Henseler, 
Ringle, & Sinkovics17; Fornell & Larcker11a powerful 
structural equation modeling technique for research 
on international marketing. While a significant body of 
research provides guidance for the use of covariance-
based structural equation modeling (CBSEM. Meanwhile, 
Table 2 shows the Average Variance Extracted (AVE), of 
all constructs range from 0.520 to 0.760, exceeding the 
recommended value of at least 0.5 or more than 0.5 Hair et 
al13; Henseler, Ringle, & Sinkovics17a powerful structural 
equation modeling technique for research on international 
marketing. While a significant body of research provides 
guidance for the use of covariance-based structural 
equation modeling (CBSEM. In this regard, the value of 
AVE shown for this measurement model indicates the 
sufficient convergent validity.

In this study, the composite reliability values are 
between 0.772 and 0.881, with cut-off value above 
0.7 Henseler, Ringle and Sinkovics17a powerful 
structural equation modeling technique for research on 
international marketing. While a significant body of 
research provides guidance for the use of covariance-
based structural equation modeling (CBSEM, in that it 
is satisfactory.
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Table 2: The Measurement Model on convergent validity and composite reliability

Construct Items Loadings AVE CR

Conscientiousness

Bitem9 0.690

0.533 0.851
Bitem27 0.739
Bitem28 0.723
Bitem30 0.716
Bitem31 0.779

Extraversion
Bitem14 0.690

0.553 0.787Bitem18 0.761
Bitem19 0.778

Openness
Bitem8_1 0.881

0.760 0.864
Bitem16 0.863

Agreeableness
Bitem11_1 0.899

0.633 0.772
Bitem22 0.677

Neuroticism

Bitem4 0.732

0.520 0.812
Bitem5 0.694

Bitem7_1 0.751
Bitem10_1 0.705

Life satisfaction

GSwls1_1: 0.765

0.651 0.881
GSwls 2: 0.864
GSwls 3: 0.813
GSwls4: 0.781

Note: AVE= Average variance extracted; CR = Composite reliability 

Secondly, validity of measurement model requires the assessment of discriminant validity Fornell & Larcker11; 
Henseler, Ringle, & Sinkovics17a powerful structural equation modeling technique for research on international 
marketing. While a significant body of research provides guidance for the use of covariance-based structural equation 
modeling (CBSEM. In this study, the square root of the AVE is greater than the correlation with other constructs 
indicating that discriminant validity is adequate.

Apart from Fornell-Larcker criterion on AVE, the cross loadings also have to be fulfilled for assessing the 
discriminant validity of the measurement model Henseler, Ringle, & Sinkovics17; Chin, 1998; Chin, 1998 )a powerful 
structural equation modeling technique for research on international marketing. While a significant body of research 
provides guidance for the use of covariance-based structural equation modeling (CBSEM. In this study, the loadings 
of the measurement indicators on their respective latent construct are significantly different from zero. Table 3 shows 
that the square root of the AVE by each of the latent variables is higher than the correlations between the latent 
variable, and all the other variables.

Table 3: The Discriminant validity of the constructs

Mean SD Consc Extrav Open Agree Neurotic Life satis
Conscientiousness 4.19 .403 0.730

Extraversion 3.93 .554 0.491 0.744
Openness 3.37 .687 0.358 0.354 0.872

Agreeableness 3.39 .766 0.269 0.281 0.169 0.796
Neuroticism 2.05 .649 -0.237 -0.199 -0.189 -0.129 0.721

Life Satisfaction 5.32 .923 0.289 0.303 0.153 0.175 -0.257 0.807
Note: Diagonals (in bold) presents the square root of the Average Variance Extracted (AVE) while the other entries 
represent the correlations.
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According to Henseler, Ringle and Sarstedt18such 
as partial least squares, the Fornell- Larcker criterion 
and the examination of cross-loadings are the dominant 
approaches for evaluating discriminant validity. By 
means of a simulation study, we show that these ap- 
proaches do not reliably detect the lack of discriminant 
valid- ity in common research situations. We therefore 
propose an alternative approach, based on the multitrait-
multimethod ma- trix, to assess discriminant validity: 
the heterotrait-monotrait ratio of correlations.We 
demonstrate its superior performance by means of a 
Monte Carlo simulation study, in which we compare 
the new approach to the Fornell-Larcker criterion and 
the assessment of (partial, cross loadings and Fornell-
Larcker criterion are two examinations that are always 
used in order to evaluate the discriminant validity of 
the measurement model, yet these cross loadings and 
Fornell-Larcker criterion failed to uncover the  lack of 
discriminant validity. In this regard, Henseler, Ringle 

and Sarstedt18such as partial least squares, the Fornell- 
Larcker criterion and the examination of cross-loadings 
are the dominant approaches for evaluating discriminant 
validity. By means of a simulation study, we show that 
these ap- proaches do not reliably detect the lack of 
discriminant valid- ity in common research situations. We 
therefore propose an alternative approach, based on the 
multitrait-multimethod ma- trix, to assess discriminant 
validity: the heterotrait-monotrait ratio of correlations. 
We demonstrate its superior performance by means of a 
Monte Carlo simulation study, in which we compare the 
new approach to the Fornell-Larcker criterion and the 
assessment of (partial suggest the Heterotrait-monotrait 
ratio of correlations (HTMT) as an alternative to assess 
discriminant validity of the measurement model.  It was 
found that the HTMT for the study in Table 4 is less than 
0.85 ratio, which indicates that the discriminant validity 
for the measurement model has been established.

Table 4: The Heterotrait-Monotrait (HTMT) ratio of correlations for discriminant validity

Consc Extrav Openn Agreeable Neurotic Life satis
Conscientiousness

Extraversion 0.711
Openness 0.491 0.567

Agreeableness 0.480 0.609 0.330
Neuroticism 0.324 0.311 0.272 0.228

Life satisfaction 0.340 0.416 0.202 0.267 0.336

The assessment of structural model will then can 
be carried out once the measurement model is valid and 
reliable Nunnally, Bernstein26; Hair et. al12; Henseler, 
Ringle, & Sinkovics17; Chin, 1998.

Assessment of the Structural Model: A non-parametric 
bootstrapping with 5000 replications Hair, Ringle, & 
Sarstedt13, was applied to obtain the standard errors 
of the estimates and the t-statistics to evaluate on the 
statistical significance of the path coefficients. In this 
study, the level of significance p value of 0.05 is used, 
which means 95% level of confidence to accept the 
hypothesis Hair et. al12. The observed t value must be 

greater than 1.96 in order to conclude that the hypothesis 
is supported Hair et. al12.

The findings showed that Conscientiousness (b = 
0.142, t = 2.722, p< 0.05), implying that the hypothesis 
(H1) is supported. Extraversion (b = 0.182, t = 3.336, 
p< 0.05), the hypothesis (H2) is supported. Openness (b 
=  -0.007, t= 0.142, p< 0.05), the hypothesis (H3) is not 
supported.  Agreeableness (b = 0.064, t= 1.496, p< 0.05) 
the hypothesis  (H4) is also not supported. Result for 
Neuroticism (b = -0.180, t= 3.931, p< 0.05), indicates that 
the hypothesis (H5) is supported. Table 5 shows the result 
of path coefficient and the hypotheses testing for the study.

Table 5: The Path Coefficient and Hypotheses Testing

Hypothesis Construct Beta Standard Error T value Decision
H1 ConscientiousnessLife satisfaction 0.142 0.052 2.722 Supported
H2 Extraversion Life satisfaction 0.182 0.054 3.336 Supported
H3 OpennessLife satisfaction -0.007 0.052 0.142 Not supported
H4 AgreeablenessLife satisfaction 0.064 0.043 1.496 Not supported 
H5 NeuroticismLife satisfaction -0.180 0.046 3.931 Supported

Note: Significant at *t-value >1.96 (p<0.05)
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The R2 for the model was 0.152, indicating that 
15.2% of the variance in the life satisfaction variable can 
be explained by the latent variables of conscientiousness, 
extraversion, openness, agreeableness and neuroticism. 
The R2 in table 6 refers to the explanatory power of the 
predictors on the respective construct.

Further, the blindfolding procedure was employed 
in testing the predictive relevance (Q2) of the model. 
Hair et. al12, explain the Q2 as a measure on how well 
the observed values are constructed by the model and its 
parameter estimates. This model has Q2 value of 0.087, 
which is higher than 0 Fornell and Cha10, in that cross 
validated redundancy measure showed the structural 
model had its predictive relevance.

The effect size (f2) analysis is carried out in order 
to measure the changes in R square, in that to perceive 
whether the impact of exogenous latent variables to 
endogenous variable have a substantive impact or not 
Hair et. al12. Table 6 indicated that Conscientiousness, 
Extraversion and Neuroticism have a small effect on life 
satisfaction.

Table 6: The effect size

Construct R2 f2 Decision
Conscientiousness 0.017 Small

Extraversion 0.027 Small
Openness 0.000

Agreeableness 0.004
Neuroticism 0.035 Small

Life satisfaction 0.152

f2 0.02, small, 0.15 medium, 0.35 large (Cohen, 
1988; Henseler et al., 2009; Hair et al., 2014)

DISCUSSION

The study aimed at investigating the effect 
of Conscientiousness, Extraversion, Openness, 
Agreeableness and Neuroticism as personal profile 
and resource of veterans on life satisfaction. Changes 
in life satisfaction at retirement were considered as 
the functions of conscientiousness, extraversion and 
neuroticism. The results showed that veterans with types 
of personality on conscientiousness were predicted at 
0.017 effect size in contributing to the life satisfaction. A 
conscientious veteran was perceived to be more careful 

on his health related behaviour, and would focus more on 
his retirement preparation Reis & Gold27. An extrovert 
veteran would tend to possess more warmth and 
sociable characteristics in dealing with people around 
him and more energetic to lead the life Reis & Gold27. 
Extraversion had an effect size of 0.027, indicating a 
small contribution to life satisfaction.

Result has shown that Neuroticism has a negative 
significant effect (b = -0.180, t= 3.931, p< 0.05), on 
life satisfaction. In this regard, veterans with neurotic 
personality would tend to have less satisfaction in his life 
at retirement. The more the veteran is neurotic, the least he 
would be satisfied with his retirement life. A veteran with 
neurotic personality type may have a tendency to possess 
vulnerable, hostile, impulsive, depressed and anxious 
Reis & Gold27, traits towards his retirement situation.

Although three personality factors on 
conscientiousness, extraversion and neuroticism were 
found significantly affected on life satisfaction at 
retirement, conversely, the other two personality factors 
on openness and agreeableness were did not significantly 
affected on life satisfaction among them.

Implications: Theoretically, this study contributed to 
the body of knowledge by strengthening the empirical 
understanding that conscientiousness, extraversion and 
neuroticism factors did contribute to the life satisfaction 
of army veterans.

Limitations: Finding of the study cannot be generalised 
to ranks officers army veterans, neither to navy nor to Air 
force veterans. Besides, cross sectional design is limited 
to know the process of retirement took place among the 
veterans.

Directions for future research: Future research should 
conduct a qualitative study to better understand both 
positive and negative personal experience of the other 
ranks army veterans at retirement.

CONCLUSION

In conclusion, conscientiousness, extraversion and 
neuroticism had found contributed to life satisfaction of 
other-ranks army veterans, though the effects size were 
small. The results revealed that the effect of openness to 
experience and agreeableness on life satisfaction, were 
not supported respectively.
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ABSTRACT

The traditional Chinese shop houses in Kampung Cina, Kuala Terengganu have been awarded a grant of 
USD 50,000 bythe World Monument Fund (WMF) to improve and preserve the building structures in this 
area. In line with the changes, the community and the state administrator have conducted many activities in 
this area and promoted Kampung Cina which WMF deemed as a major tourist attraction in this area. This 
study was conducted to understand the electronic word-of-mouth (eWOM) and to close the gap for the lack 
of literature regarding the intention to visit the WMF site. This exploratory study focused on modelling 
the influence of eWOM on the attitude, subjective norm, and the visit intention to this world monument 
site. A survey based on the theory of reasoned action was distributed to 155 tourists at the WMF site, and 
only 123 responses can be used for the analysis purposes.This study has used aquantitative approach of 
self-administered questionnaire. The results showed that eWOM has a positive relationship with attitude 
and subjective norm. Besides that, the study also found that attitude, subjective norm, and benefits have 
a positive relationship with the visit intention.  The findings of this study could help the government and 
private sector to develop better planning to enhance this WMF site as a major tourist attraction. It is hoped 
that this study could attract the interest of others to conduct more studies on tourism in Terengganu and also 
other WMF sites around the world.

Keywords: Theory of Reasoned Action, Electronic Word-of-Mouth, Second-Order Construct, Intention to 
Visit, Smart PLS

INTRODUCTION

As a non-profit organisation (NGO), the World 
Monuments Fund (WMF) was founded to preserve 
important artistic treasures worldwide. Currently, 
WMF has sponsored over 600 conservation projects 
in 90 countries throughout the world. The preservation 
activities aimed to identify imperilled cultural heritage 
sites and provide direct financial and technical support 
for the conservation activities. As aresult, WMF has 
provided a grant of USD 50,000 to develop a plan to 
improve the shop structures in Kampung Cina, Kuala 
Terengganu (https://www.wmf.org/). Kampung Cina 
has been on the watch list in the following years: 1998, 
2000, and 2002.

The advancement in networking technology has 
fostered the development of a new style of changing 
and sharing information among the world population 

especially for tourists. Tourists will look for the 
information about the destinations, especially from their 
relatives or friends. However, tourists did not only rely 
on their relatives and friends but from the worldwide 
via online, which is known as electronic word of 
mouth (eWOM).EWOM has become a vital source of 
meaningful information by the potential customers 
because it could be either in negative orpositive 
forms(Mayzlin, 2006).

There are many studies have been conducted 
to model the intention to visit, however, it is quite 
impossible to rely on a single model to explain the 
tourist preferences for different types of destinations 
Shen et al26. The intention to visit or travel to certain 
places can be influenced by various factors. Attitude, 
subjective norm, and benefits of the visit could be the 
significant factors that can influence the intention to visit 
a destination

DOI Number: 10.5958/0976-5506.2018.01632.7 
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There are many studies on eWOM have been 
conducted all over the world such as; on the west Martin 
& Lueg21, Jalilvand et al18 and  Fan et al10. However, 
very little research on the topic has been conducted in 
Malaysia Zainal et al30, especially on the WMF sites.

This study intended to close the gap in the literature 
by identifying the effect of eWOM on the variables in the 
theory of reasoned action (TRA) and the theory towards 
the intention to visit the WMF Site in Kampung Cina, 
Terengganu. Most of the studies in tourism focused 
onworld heritage sites.

LITERATURE REVIEW

Electronic Word of Mouth: Word of mouth (WOM) 
has been claimed to have an important function in 
forming the consumers’ attitude and behavioural 
intentions Xia & Bechwati28. According to Smith et al27, 
eWOM has become a significant source of information 
for the consumers to decide on their purchase. The 
impact of eWOM should be stronger than the traditional 
WOM Abu Bakar and Ilkan1. Fakharyan et al. (2013) 
found that eWOM has a positive relationship with the 
tourists’attitude towards the Islamic destination choice.  
It was discovered that eWOM has a positive relationship 
with attitude and subjective norm Jalilvand &Samiei18. 
Hence, the hypotheses are formulated as follows:

H1. eWOM has a positive relationship with the attitude 
to visit World Monument Funded site.

H2. eWOM has a positive relationship with the subjective 
norm to visit World Monument Funded site.

Benefits: Tourists will gain certain benefits for their visits 
to each destination. One of the factors that influence the 
intention to visit is benefits because each tourist will gain 
different benefits. This study adopted the benefit factor 
that was used by Nowacki23. According to Nowacki23, 
benefits can be measured by three dimensions which 
are recreational, educational, and social. Those three 
dimensions act as a first-order construct to measure the 
overall benefits as a second-order construct. Becker et 
al5 proposed that the second-order construct should be 
in a formative form. Nowacki23 found that the overall 
benefits can be positively related to the intention to visit 
the destination. Hence, the hypothesis is as follows:

H3. Benefits has a positive relationship with the intention 
to visit the World Monument Funded site.

Theory of Reasoned Action (TRA): Theory of reasoned 
action (TRA) was developed by Fishbein and Ajzen3 to 
predict the customers’ behaviour. According to Guo et 
al14, TRA used attitude and subjective norm to express 
the impacts of cognitive components for theindividual 
decision-making process. Even though TRA was formed 
in year1975, the theory is still being used to predict the 
individual’sbehaviour in many areas of study, including 
health adoption Xiaofei et al29; social media Kim et al19; 
and green purchasing Paul et al24.

Attitude: Attitudes has been classified as an important 
psychological construct that can influence and predict 
many behaviours Huh et al17. According to Ajzen 
and Fishbein3, attitude refers to the evaluation of the 
performances of a behaviour. Jalilvand et al18 found 
that attitude has a positive relationship with the visiting 
intention to Isfahan. Han et al16 also found that attitude 
is positively related to intention. As a result, we 
hypothesised the following:

H4. Attitude has a positive relationship with the intention 
to visit the World Monument Funded site.

Subjective Norm: Ajzen2 defined subjective norm 
as perceived pressure from an important person in 
someone’s life whether to perform or not perform the 
behaviour. Subjective norm is positively related to the 
intention to visit Isfahan Jalilvand et al18. In a recent 
study, Han et al16 found that subjective norm is positively 
related to intention. Thus, we hypothesised the following:

H5. Subjective norm has a positive relationship with the 
intention to visit the World Monument Funded site.

Intention to visit: Referring toTRA, the two variables 
that can explain the behaviour are attitude and subjective 
norm. According to Ajzen2, the behavioural intention will 
explain the individual’s intention whether to perform or not 
perform a specific behaviour. In tourism study, the intention 
to visit refers to the willingness of a potential visitor to visit 
the destination (Chen et al. 2014). It is believed that the 
intention will lead them to the real intention.

METHODOLOGY
Using purposive sampling method, with self-

administered approach, data were collected from 
international tourists during the mid of March until the 
mid of April 2017. Out of the 155 tourists, only 123 
of them were willing to participate in this study. After 
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sorting the questionnaires, only 117 questionnaires can be 
used for the data analysis purposes. The unit of analysis 
for the study is at an individual level. Based on G*power 
3.1 software Faul et al11, with four predictors, medium 
effect size, and power were set at 80% Gefen et al12, the 
minimum sample size required to test this model was 
85. The 117 responses are adequate to test the research 
model by referring to the requirement of G*power. All 
the items in the variables were adopted from Jalilvand 
and Samiei18 except for the benefits as the second-order 
variable which was adopted from Nowacki23.

This study used partial least squares (PLS) 
technique using Smart PLS 3.2.6 software (Ringle, 
Wende,& Becker25 to test the hypotheses in the research 
model. Anderson and Gerbing4 proposed a two-stage 
analytical procedure that tested the measurement model 
and the structural model. The structural model tested 
the hypothesised relationships using the bootstrapping 
procedure with 500 resamples as proposed by Chin7. 

Sample Profile: The majority of the respondents are 
from a European country with the percentage of 53.8%. 
Overall, 53% of them were female, 58.1% of them aged 
between 20 to 29 years old, and the majority of them 
have a degree an above for their education level.

ANALYSIS AND RESULTS

The multivariate skewness and kurtosis 
were tested by the software available at: https://
webpower.psychstat.org/models/kurtosis/results.
php?url=e9bb3e5270e63dd2feb659f8b9c6d168 as 
proposed by Hair et al15. The Mardia’s multivariate 
skewness with β =7.374, p<0.01 and Mardia’s 
multivariate Kurtosis (β =46.201,p<0.01) showed 
that the data were not normal multivariate. Thus, it is 
confirmed that the data suited perfectly with the Smart 
PLS which is a nonparametric analysis software.

Measurement Model: Two types of validity will be 
examined to confirm the measurement model which are 
convergent validity and the discriminant validity.

Convergent Validity: The convergent validity is used to 
confirm that the multiple items measure the same concept 
in agreement Hair et al15, Ngah et al22 by evaluating the 
factor loadings, composite reliability (CR), and the 
average variance extracted (AVE). The loadings and the 
AVE should exceed 0.5, and the CR should be greater 

than 0.7 Hair et al15,to establish the convergent validity. 
Table 1shows all the constructs achieve the minimum 
threshold value to meet the requirement to establish the 
convergent validity.

Table 1: Measurement Model of First Order 
Construct (Reflective)

Construct Item Loadings CR AVE

Attitude
ATT1 0.909

0.948 0.858ATT2 0.932
ATT3 0.937

Electronic 
Word of 
Mouth

EWOM1 0.827

0.907 0.621

EWOM2 0.871
EWOM3 0.788
EWOM4 0.798
EWOM5 0.649
EWOM6 0.777

Intention

INT1 0.904

0.910 0.719INT2 0.736
INT3 0.862
INT4 0.879

Educational 
Benefits

EB1 0.776
0.866 0.683EB2 0.845

EB3 0.856
Recreational 

Benefits
RB1 0.936 0.915 0.844RB2 0.900

Social 
Benefits

SB1 0.910 0.901 0.820SB2 0.901

Subjective 
Norm

SN1 0.903
0.925 0.803SN2 0.877

SN3 0.908

Table 2: Measurement Model for Second Order 
Construct (Formative)

Construct Weight 
(Beta value) VIF T-value

Educational 
Benefit 0.598 1.537 14.522**

Social Benefits 0.427 1.424 9.491**
Recreational 

Benefits 0.271 1.096 3.049**

**p < 0.01

The overall benefit was measured using the 
formative second-order construct; Hair et al15 proposed 
that the measurement should focuson weights, t value, 
and collinearity. Diamntopoupus and Siguaw8 claimed 
that if the variance inflator factor (VIF) values are higher 
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than 3.33, it is a sign of a multicollinearity problem 
which does not occurinthis study. The weights and 
associated t-values which assess the level of each item’s 
contribution to the overall factors were good .These 
results confirmed that the measurement model for the 
second-order construct is not a problematic issue for this 
study. Table 2 illustrated the result for the measurement 
model for second order construct.

Figure 1: Measurement model

Discriminant Validity: The discriminant validity isthe 
extent to which a construct can truly distinct from the other 
construct and to measure how much indicators represent 
only a single construct Gholami et al13. Table 4 showsthe 
results of the discriminant validity based on the HTMT 
ratio. If the HTMT value is greater than HTMT0.85 Kline20, 
it indicates that there isa serious issue in the discriminant 
validity. Table 3 shows thatthe discriminant validity was 
established as all values for HTMT were lower than the 
cut-off value mentioned by Kline20.

Table 3: HTMT Criterion

1 2 3 4 5
1. Attitude      
2. EWOM 0.258     
3. Intention 0.498 0.253    

Overall Benefit 0.201 0.286 0.295   
SN 0.493 0.345 0.405 0.155  

Note: HTMT established at 0.85

Structural Model Analysis: It is vital to confirm 
that there is no collinearity issue before assessing 
the structural model. Table 4shows the results of the 
collinearity test. Since the VIF values were lower than 
3.3 Diamantopoulus & Siguaw8, it is confirmed that 
collinearity is not an issue for this study.

Table 4: Collinearity Assessment

Construct INT SN ATT
ATT 1.327

Overall Benefit 1.049
SN 1.291

EWOM 1.000 1.000

Table 5illustrates the results of the hypothesis testing 
based on the hypotheses in the research model. Allof the 
proposed model were found significant with three of them 
were significant at 99% confidence interval (EWOM 
SN, β = 0.320, t = 2.793, ATT INT, β = 0.305, t = 
2.706. Benefits  INT. β = 0.203, t = 2.652). Other were 
statically significant at 95% (EWOM  ATT, β = 0.238, 
t = 2.108, SN INT, β = 0.229, t = 2.309). The results 
confirmed that allof the exogenous constructs have a 
positive relationship with the endogenous constructs.

Table 5: Path Coeficient Assessment

Hypothesis Relationship Beta Se T-Value LL UL Decision
H1 EWOM -> ATT 0.238 0.113 2.108* 0.020 0.443 Supported
H2 EWOM -> SN 0.320 0.115 2.793** 0.078 0.527 Supported
H3 ATT -> INT 0.305 0.113 2.706** 0.065 0.522 Supported
H4 SN -> INT 0.229 0.099 2.309* 0.036 0.427 Supported
H5 Benefits -> INT 0.203 0.077 2.652** 0.060 0.352 Supported

Note: * p < 0.05, ** p < 0.01., LL = Lower Level, UL= Upper Level
DISCUSSION AND CONTRIBUTION

This study found that all of the hypotheses were 
supported; thus,indicating that the TRA and the 

variables representing the benefits factor is useful in 
understanding the intention to visit the WMF site which 
is Kampung Cina in Kuala Terengganu. The results 
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were similar to Jalilvand and Samiei18 and Han et al16  

that attitude and the subjective norm were significantly 
related to the intention to visit Isfahan. The government 
or organisation which promoted this site should beaware 
that attitude and subjective norm are important to attract 
more tourists to visit this site. The promotion should 
be broader and also ensure that it will reach not only 
for specific potential individuals but also the important 
person in their life.

On top of that, eWOM has also been found to have a 
positive relationship with the attitude and the subjective 
norm. Hence,eWOM is capable of explaining the attitude 
and subjective norm among tourists who visited the world 
monument funded site. This result is similar to Jalilvand 
and Samiei18  who found that eWOM has a positive 
relationship with the attitude and subjective norm of the 
tourists who visited Isfahan. This study also confirmed the 
capability of the eWOM to influence the attitude and the 
subjective norm of the potential visitors to Kampung Cina. 
Since online information is easily accessed nowadays, 
the promoters should include more online information 
through blogs, Facebook, or any other social media 
channels. The community of Kampung Cina should also 
provide more online information to the potential visitors 
since they know the place more than others.

Benefits also has a positive relationship with the 
intention to visit this area. This result supported the 
findings by Nowacki23 who found that benefits was 
positively related to the intention to visit. Hence, the local 
body such as Terengganu State Tourism should promote 
the benefits of visiting this site. Besides promotion, the 
obligation bodies for this area should create many events 
to increase the attractiveness and offer a meaningful 
moment for the potential visitors.
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ABSTRACT

In developing countries, the rate of mobile network subscription is slowing down due to market saturation. 
Thus, acquiring new customers is a challenge for the service provider. Hence, it is vital to raise customer 
loyalty in mobile service providers for the purpose of maintaining customers. This paper aims to determine 
the factors which explain customer loyalty and satisfaction among users of mobile postpaid services. 
Building from the expectations and confirmation theory using the survey method of positivist research, 
data was collected from 338 subscribers of Digi, Maxis and Celcom located in Klang Valley, Malaysia. 
The data was analysed using SEM_PLS Version 3 and the result has generally revealed the significant 
relationship between all variables. Further analysis revealed that service expectation and performance, for 
example network quality (i.e. first time dial, no cut on line, etc.) were significant customer expectations 
when subscribing to a service provider. The finding provides further input and understanding for service 
providers to offer better services to their subscribers in order to satisfy and retain customers longer.

Keywords: customer expectation, service performance, customer satisfaction, customer loyalty, 
telecommunication industry

INTRODUCTION

Maintaining customer satisfaction is vital for the 
mobile service industry as the competition is getting 
intense. Many researchers agree on the importance of 
customer satisfaction in retaining customers longer 
(Arokiasamy & Abdullah2; Kunupakan25; Loke, Taiwo, 
Salim, & Downe30). For example, the loyal customer will 
engage with word of mouth advertising by promoting 
the product and services to family and friends, which 
can subsequently reduce marketing cost and increase 
profit (Kursunluoglu 26). Many organizations concentrate 
on their resources to enhance their services in order 
to attract their customers longer. The literature has 
identified various determinants of customer loyalty, for 
instance satisfaction, trust, and service quality (Ahmad, 
Hussain, & Rajput1; Mosahab, Mahamad, & Ramayah35; 
Srivastava & Kaul54).

A study on consumer satisfaction based on the 
Consumer Satisfaction Index (CSI) was conducted by 
Malaysia Communication and Multimedia Commission 
(MCMC) in 2015. The study involved five mobile 
service providers, which were Maxis, Digi, Celcom, 

Umobile, and Tunetalk. The result showed an increased 
rate of consumer satisfaction index from 2006 to 2015. 
However, Maxis and Celcom lost a significant number 
of their customers to other service providers in the 
same year. This leads to the question why even though 
customers are satisfied with their service providers, they 
still turn away to other competitors. The present study 
is thus duly motivated to understand this phenomenon 
and to identify ways in which companies can retain their 
customers longer in the current market.

Previous studies in Malaysia’s telecommunication 
industry mostly concentrated on prepaid users as target 
group (Haque, Khatibi, Raquib, & Al Mahmed20; 
Moneruzzaman33; Nikbin, Tabavar, & Jalalkamali38; 
Shamsudin51). In addition, most of the consumer 
behaviour frameworks used were those developed 
in western countries. Therefore, this paper focuses 
on postpaid users’ expectation and perceived service 
performance in the Malaysian setting. Maxis, Celcom, 
and Digi were selected as these service providers 
recorded the highest number of users in Malaysia. The 
purpose of this paper is to bridge the gap in the literature 
by examining the roles of expectation and confirmation 
towards customer satisfaction and loyalty.

DOI Number: 10.5958/0976-5506.2018.01633.9 
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LITERATURE REVIEW

Many service providers expend their resources 
to improve services in order to achieve their goal of 
lengthier customer retention. Past studies have disclosed 
various factors that contribute towards customer loyalty 
such as satisfaction, switching cost, trust, and service 
quality. It is pertinent to highlight that even though 
studies on customer loyalty have been an interest for 
the past decade, it is nevertheless still a challenge to 
understand the context of customer loyalty in the service 
industry due to the significant changes in measurement 
(Ladhari, Souiden, & Ladhari27). Defining customer 
loyalty is a particularly difficult task as to date, consensus 
on the meaning of the concept has yet to exist (Bennett 
& Rundle-Thiele5; Bowen, Chen, & Duffy7; Dickinson14; 
Gecti & Gumus18; Khan23; McMullan & Gilmore32; Ogba 
& Tan39; Pan, Sheng, & Xie42; Reichheld & Sasser47; 
Saleem, Zahrah, Ahmad, & Hina50; Wymer & Rundle-
Thiele58). The present study conceptualizes ‘loyalty’ in 
terms of customer behavior and attitude related to the 
service or the company, for example the likelihood of 
future renewal of service contracts, how likely it is that 
the customer changes patronage, how likely the customer 
is to provide positive word-of-mouth, and the likelihood 
of customers providing voice.

Expectation and Confirmation Theory: This study 
applies the expectation confirmation theory (ECT) 
by Oliver40 which is commonly used to define and 
predict satisfaction. This theory posits three variables, 
namely service expectation, service performance, and 
confirmation, which are measured towards satisfaction 
and loyalty (Figure 1). According to Oliver, satisfaction 
is based on previous experience. He further elaborated 
that satisfaction is acquired from confirmation which 
is obtained from expectation towards the services or 
products (Oliver40). Confirmation is defined as the 
differences between two ideas, respectively referring 
to the differences between a pre-purchase expectation 
and the actual performance received (Spreng & Page53). 
Usually, customers will develop expectations toward the 
product and services before they engage in the buying 
process. Customers will explore the use of the product or 
service and develop perceptions about its performance 
after the buying process. Expectation refers to the 
“customer’s anticipations about performance of products 
and services” (Churchill & Surprenant12).  ECT has the 
ability to define multiple manners of customers in the 

purchase process (Elkhani & Bakri17). The framework 
is extended by adding perceived performance as a 
predictor of satisfaction, and further views that both 
expectation and perceived performance have an 
influence on confirmation (Churchill & Surprenant12). 
The services literature considers expectations to be 
reference points of comparison in the service evaluation 
process (Parasuraman et al43).

Previous Research on ECT: Previous studies have 
examined the relationship between service expectation 
and service confirmation in various industries (Baharum 
& Jaafar4; Bhattacherjee6; Chang et al9; Lin et al29). A 
research conducted among the students in a beauty 
salon measured service expectation in pre-purchase 
setting. The result revealed the relationship between 
service expectation and service confirmation (Lin et al29 

). Service expectation links to satisfaction as it roles an 
anchor in the satisfaction evaluation process (Oliver40). 
Past literatures have examined the association between 
service expectation and satisfaction in various industries 
(Baharum & Jaafar4; Bhattacherjee6; Chang et al9; Nasser, 
Md. Salleh, & Gelaidan37). A review of past literature 
suggests that customers may consume multiple types 
of expectation in the evaluation process of satisfaction 
(Tse & Wilton55). These expectations are frequently used 
as standards of service against which the judgement 
of satisfaction is made (Churchill & Surprenant12). An 
early study conducted by Helson (1964) in adaptation 
level theory discovered the association between 
service expectation and satisfaction. Bhattacherjee’s6 
study supports this hypothesis, revealing a significant 
relationship between expectation and satisfaction when 
the customers’ expectation was lesser. Furthermore, a 
study conducted to seek mobile users post-adaptation 
behaviour emphasizes that meeting users’ expectation is 
a main way to enhance their satisfaction (Zhou60).

Performance can influence satisfaction both 
directly and through confirmation. The relation between 
performance and disconfirmation is predicted to be 
positive (Lankton & McKnight28). Tse and Wilton55 
found that performance had a significant direct effect 
on satisfaction as well as an indirect effect through 
confirmation. A more recent study conducted in 
the service industry also confirms the relationship 
between perceived service performance and service 
confirmation (Lin et al29). Moreover, Tse and Wilton55 
found that performance had a significant direct effect 
on satisfaction. This discovery was made when the 
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role of perceived performance in customer satisfaction 
formation was examined with a tape recorder. In 
addition, another research in service industry in the UK 
supports the relationship between service performance 
and satisfaction (Johnson, Nader, & Fornell22). The 
result is in line with the study conducted by Burton et al8 
in vehicles transport market by measuring the damage 
rate and vehicle delivery time in Australia. When 
performance and expectation are equal, confirmation 
occurs. Both performance and confirmation have been 
found at times to be significant predictors of customer 
satisfaction (Churchill & Surprenant12; Tse & Wilton55) .

The research conducted by Bhattacherjee6 shows 
that a higher level of positive confirmation means higher 
satisfaction. Spreng and Page53 developed a modified 
satisfaction composition model with the help of ECT 
model. Their model indicates that confirmation has 
a significant influence upon property satisfaction or 
information satisfaction, and upon overall satisfaction. 
Bhattacherjee also points out that there is a positive 
correlation between confirmation and satisfaction. 
In addition, another study using online on internet 
self-efficacy found that confirmation has a significant 
influence upon product satisfaction and information 
satisfaction, as well as overall satisfaction (Chen, 
Huang, Huang, & Sung11). Based on the discussion, six 
hypotheses were formulated, as listed below:

H1: There is a positive relationship between service 
expectation and service confirmation. 

H2: There is a positive relationship between service 
expectation and satisfaction.

H3: There is a positive relationship between perceived 
service performance and service confirmation

H4: There is a positive relationship between perceived 
service performance and satisfaction.

H5: Service confirmation has a positive effect on 
satisfaction.

H6: Satisfaction has a positive effect on loyalty.

Figure 1: Expectation Confirmation Theory

METHOD

The research was conducted based on the 
quantitative method to examine the relationship between 
satisfaction and loyalty and to determine the factors that 
influence customer satisfaction and loyalty. In this study, 
multiple items were adapted and modified accordingly. 
Items for service expectation and service performance 
were adapted from Shamsudin51, Sirapracha and 
Tocquer52, and Zhang and Feng59; items for service 
confirmation from Bhattacherjee6, Lin, Wu, and Tsai 
(2005), Liu (2012), and Oghuma et al. (2015); customer 
satisfaction from Quoquab, Abdullah, and Mohammad44, 
Shamsudin51, and Valvi and West56; and customer 
loyalty from Dimitriades15, Ruyter and Wetzels48, and 
Shamsudin51. A reliability test was conducted prior to the 
actual data collection to ensure consistency of measure. 
Based on the pilot test of 30 respondents, the internal 
consistency value for all constructs met the minimum 
requirement of 0.700. To determine the minimum 
sample, G*Power software was employed. Based on 
the effect size set at 0.15, alpha level of 0.05, and four 
predictors, a sample of 143 respondents was considered 
appropriate. However, taking into consideration Hair, 
Black, Babin and Anderson’s (2014) suggestion that a 
larger sample improves precision and reliability of PLS-
SEM results, the total number of 400 questionnaires 
were distributed to Maxis, Digi and Celcom postpaid 
subscribers at the respective service centers in Klang 
Valley. Using purposive sampling, the survey return rate 
was 344 (86%). However, six of the questionnaires were 
excluded due to missing value exceeding more than 
15% and therefore, only 338 (84%) were useable. The 
Statistical Package for Social Science (SPSS) was used 
for data cleaning and preliminary analysis, followed by 
the Partial Least Square-Structural Equation Modelling 
(PLS-SEM) for analysis since the result failed to meet 
the normality test procedure.

RESULTS

A total of 338 useful data was used in this study. 
The respondents’ profiles are depicted in Table 1. The 
data shows a majority of the respondents were female 
(n=180, 53.3%) and aged between 19 to 30 years old 
(n=150, 44.4%). More than half of the respondents 
were Malay (n=186, 55%) with an income level of RM 
2001 to RM 4000 (n=144, 42.6%). Almost half of the 
respondents were subscribers of the RM 101 to RM200 
postpaid plans (49.7% n=168). In terms of service 
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provider subscription, majority of the respondents were 
Celcom users (n=135, 39.9% and had subscribed to the 
service provider for almost 1-5 years (n=139, 41.1%). 
The final data of the study were examined for common 
method variance. Accordingly, Harman’s single test 
was performed by entering all the measurement items 

into SPSS and the results revealed the absence of any 
common factor loading on all measures, in which the 
total variance for a single factor was 33.09% which was 
less than the suggested cut off point of 50% (Podsakoff 
& Organ, 1986). Therefore, it can be concluded that 
common method bias was not a threat in this research.

Table 1: Demographic Profiles

Variable Frequency % Variable Frequency %
Gender Income

Male 158 46.7 Below RM2000 63 18.6
Female 180 53.3 RM2001-RM4000 144 42.6

Age RM4001-RM6000 98 29.0
18 years old and below 19 5.6 RM6001-RM 8000 30 8.9

19 to 30 years old 150 44.4 RM8001 and above 3 0.9
31 to 40 years old 136 40.4 Monthly Bill
41 to 50 years old 30 8.9 Below RM 100 116 34.3

51 years old and above 3 0.9 RM 101-200 168 49.7
Race RM 201-300 41 12.1

Malay 186 55.0 RM 301-400 8 2.4
Chinese 86 25.4 RM 401 and above 5 1.5
Indian 59 17.5 Years of using
Others 7 2.1 Less than 1 year 52 15.4

Main service provider Between 1-5 years 139 41.1
Maxis 92 27.2 Between 6-10 years 102 30.2
Digi 111 32.8 Between 11-15 years 33 9.8

 Celcom 135 39.9 16 years and above 12 3.6

Measurement Model: Next, the conceptual model was analyzed using PLS-SEM version 3.0. The analysis was divided 
into two parts which were the measurement model and the structural model. In assessing the measurement model, 
three criteria were examined. They were the internal consistent reliability; convergence validity, and discriminant 
validity. Service expectations and service performance were further divided into second order item for each technical 
and functional constructs in order to reduce the number of indicators in the structural model. Such allows a more 
parsimonious and easier to grasp analysis (Asyraf & Afthanorhan3). The results are presented in Table 2.

Table 2: Internal Consistency and Convergent Validity

Construct Loading AVE CR
Service Expectation 0.738 0.942

Service Expectation (Technical)

0.672 0.910

SET1 I expect that I can rely on my current service provider to serve me well. 0.769
SET2 I expect that the network coverage is good in terms of line clarity. 0.866

SET3 I expect that originated calls can be completed without experiencing 
premature calls termination (e.g. dropped calls or line got cut). 0.837

SET4 I expect that my service provider provides customers with good network 
quality in terms of line clarity, e.g. no disruption, noises or cross lines. 0.837

SET5 I expect that the service provider will provide good geographical 
coverage including in-street and in-building. 0.784
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Conted…

Service Expectation (Functional) 0.738 0.942

SEF8

I expect that the service provider will communicate the latest 
information in a way that is easy to understand, e.g., special offers, rates, 
discount, helpline numbers, etc. through their websites, brochures, bills 

and advertisements.

0.709

0.591 0.905

SEF9 I expect that the service packages will give me many choices of 
postpaid plan. 0.686

SEF12 I expect that the service provider will offer a very attractive promotion. 0.717

SEF13 I expect that this service provider will take effective ways to help me 
know its pricing policies of products and services. 0.806

SEF14 I expect that this service provider will be offering flexible pricing for 
various services that meet my needs. 0.838

SEF15 I expect that the call rate offered by this service provider will be 
reasonable. 0.795

SEF16 I expect that the pricing policies of product and services from this 
service provider will be attractive. 0.817

Service Performance 0.778 0.913
Service Performance (Technical)

0.672 0.908

S_per1-T I can rely on my current service provider to serve me well. 0.768
S_per2-T The network coverage is good in terms of line clarity. 0.848

S_per3-T Originated calls could be completed without experiencing premature 
call termination (e.g. dropped calls or line got cut). 0.749

S_per4-T Provides customers with good network quality in terms of line clarity 
e.g. no disruption, noises or crosslines. 0.847

S_per5-T The service provider provides good geographical coverage including in 
street and in-building. 0.856

Service Performance (Functional)

0.569 0.902

S_per8
The service provider provides easy to understand communication of 

latest information e.g., special offers, rates, discount, helpline numbers, 
etc. through their websites, brochures, bills and advertisements.

0.706

S_per9 The service packages offered by this service provider give me many 
choices of postpaid plan. 0.746

S_per12 The service provider offers a very attractive promotion. 0.704

S_per13 This service provider takes effective ways to help me know its pricing 
policies of products and services.   0.754

S_per14 The pricing policies of products and services from this service provider 
are attractive. 0.812

S_per15 The call rate offered by this service provider is reasonable. 0.775

S_per16 I expect that the service provider is offering flexible pricing for various 
services that meet my needs. 0.775

Service Confirmation

0.838 0.939
Con1 My experiences of using the services are better than I expected. 0.913
Con2 The service level provided by service provider is better than I expected. 0.915

Con3 Overall, most of my expectations from using this service provider are 
confirmed. 0.918
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Conted…

Satisfaction

0.702 0.942

CS1 My decision to use this service provider is a wise one. 0.870

CS2
At times, when I have experienced unforeseen or critical situations, my 

service provider managed these situations in a satisfactory manner. I 
think I did the right thing by using this service provider.

0.690

CS3 My service provider meets my purchase expectations. 0.856

CS4 I am happy with the effort my service provider is making towards 
regular consumers like me. 0.761

CS5 I think I did the right thing by choosing this service provider. 0.881
CS6 Using this service provider has been a good experience. 0.883
CS7 Overall, I am satisfied with this service provider. 0.903

Loyalty

0.677 0.924

CL1 I would definitely recommend my current service provider to someone 
who seeks my advice. 0.899

CL2 I encourage relatives and friends to use the services offered by my 
current service provider. 0.889

CL3 I intend to use more services offered by my current service provider for 
the next few years. 0.824

CL4 I say positive things about my current service provider to others. 0.871

CL5 I consider my current service provider as my first choice to use the 
services that I need. 0.891

CL7 I would pay more than what other competitors charge with the benefits 
I currently receive. 0.484

The results provide evidences for composite reliability which meet the minimum requirement of 0.7 and above to 
achieve internal consistency reliability (see Ramayah, Cheah, Chua, Ting, & Memon45). Moreover, all indicator loadings 
adequately reached the minimum requirement of 0.4 with the average variance extracted (AVE) established more than 
0.5 to accomplish the convergence validity requirement. Next, a discriminant validity procedure was conducted to 
observe how a particular construct was different from the other construct in the study (see Lowry & Gaskin31). Using 
the heterotrait-monotrait ratio (HTMT) techniques, the results shown in Table 3 indicate all values fulfilled the criterion 
of HTMT.85 as suggested by Kline24 which established discriminant validity. Furthermore, the result of HTMT inference 
also revealed that the confidence interval did not show a value of 1 on any of the construct, which further confirmed 
discriminant validity (see Henseler, Ringle, & Sarstedt21; Ramayah et al45). In addition, based on the Confident Interval 
Bias value, the columns labeled 2.5% and 97.5% showed that the lower and upper bounds of the 95% (bias-corrected and 
accelerated) confidence interval did not include the value of 1. In conclusion, the measurement model has established 
its discriminant validity. Prior to the structural model development, a procedure to address the issue of collinearity was 
conducted, as the existence of multicollinearity does not contribute to a good regression model.

Table 3: HTMT Criterion

1 2 3 4 5 VIF
1. Confirmation 1.000

2. Customer 
Loyalty

0.693
CI.85(0.613, 0.751) -

3. Satisfaction 0.822
CI.85(0.788, 0.85)

0.792
CI.85(0.713, 0.843) 1.951

4. Service 
Expectation

0.191
CI.85(0.101, 0.277)

0.042
CI.85(0.002, 0.116)

0.102
CI.85(0.018, 0.193) 1.031

5. Service 
Performance

0.744
CI.85(0.698, 0.781)

0.663
CI.85(0.567, 0.733)

0.756
CI.85(0.707, 0.8)

0.143
CI.85(0.06, 0.227) 1.031
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Next, the structural model analysis was performed through a number of steps. Prior to the hypothesis testing, 
there was the issue of multicollinearity which needed to be addressed in order to avoid a problematic regression 
model, requiring below 5.0 variance inflation indicator (VIF). As illustrated in Table 3, values for all constructs met 
the requirement of VIF which was below 5.00 (see Hair, Hult, Ringle, & Sarstedt19; Wong57), thus confirming the 
absence of multicollinearity. This was proceeded with the structural model and followed by PLS algorithm which 
was used to test the hypotheses. In order to ensure the accuracy of PLS estimates, bootstrapping technique with 5000 
subsamples was performed and the results are presented in Table 4.

Table 4: Path Coefficient Assessment and Determination of Coefficient (R2)

Relationship R2 Path Coefficient SE LL UL T value Decision
H1: SE -> Con

0.560
0.087 0.055 0.024 0.147 2.276 supported

H3: SP -> Con 0.731 0.026 0.68 0.772 26.265 supported
H2: SE -> Sat

0.726
-0.058 0.054 -0.109 -0.109 1.899 not supported

H4: SP -> Sat 0.324 0.029 0.517 0.68 7.117 supported
H5:Con->Sat 0.592 0.019 0.517 0.66 13.907 supported

H6: Sat-> Loyalty 0.627 0.792 0.039 0.708 0.842 19.809 supported

t >1.645 *(p<0.05), t>2.33** (< 0.01)

Based on the results, with the exception of the 
relationship between service expectation and satisfaction, 
all path coefficients were found to be significant at 99% 
confidence interval (Service Expectation -> Confirmation 
ß = 0.087, p < 0.011; Service Expectation-> Satisfaction 
ß = -0.058, p < 0.029; Service Performance-> 
Confirmation ß = 0.731, p < 0.000; Service Performance 
-> Satisfaction, ß = 0.324, p < 0.000; Confirmation-> 
Satisfaction ß = 0.592, p < 0.000; Satisfaction-> 
Customer Loyalty ß = 0.792, p < 0.000). Thus, it can be 
concluded that the five hypothesized relationships in this 
study are supported in which there is no zero between 
the Lower Limit (LL) and Upper Limit (UL) confidence 
interval which relies on bootstrapping standard error 
(see Hair et al., 2014). The R2 value of 0.560 suggests 
that service expectation and service performance explain 
56.0% of variances in confirmation, 0.726 or 72.6% for 
customer satisfaction, and 0.627 or 62.7% for loyalty. 
Therefore, R2 in this study is acceptable as R2 value of 
0.20 is considered high in consumer-related studies (see 
Hair et al19).

The blindfolding procedure was conducted next to 
obtain the predictive capability of the model by using 
Q2 (Hair et al19). According to Hair et al19 and  Ramayah, 
Cheah, Chuah, Ting, and Memon46, if the Q2 value is 
more than 0, the model has predictive relevance for a 
certain endogenous construct. Based on Table 5, the Q2 
for Confirmation was 0.564, Satisfaction was 0.704 and 
loyalty was 0.634, which suggests that the exogenous 

constructs possess predictive relevance as they are above 
zero as outlined by Hair et al19. The f2 values represent 
the effect size of a specific exogenous construct on the 
endogenous construct (Hair et al19). The effect size of 
SE-Con, SE-Sat, SP-Con, SP-Sat, Con-Sat, Sat-Loyalty 
were 0.017 (small), 0.012 (small), 1.190 (large), 0.171 
(medium) and 0.562 (large), 1.678 (large) respectively 
based on the guidelines provided by Cohen (1988).

Table 5: Effect Size (f2) and Predictive Relevance Q2

Relationship Q2 f2 Size of effect
H1: SE -> Con

0.564
0.017 small

H3: SP -> Con 1.190 Large
H2: SE -> Sat

0.704
0.012 small

H4: SP -> Sat 0.171 Medium
H5:Con->Sat 0.562 Large

H6: Sat-> Loyalty 0.635 1.678 Large

DISCUSSION

This study was conducted to determine the 
relationship between customer satisfaction and 
customer loyalty and to determine the factors that 
explain for customer satisfaction. Based on the 
finding, it can be concluded that satisfaction plays an 
important role towards customer loyalty. This finding 
supports the previous study conducted by Morgan 
and Govender34 which emphasized the importance for 
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service providers to pay a closer attention on activities 
aimed at increasing satisfaction in order to retain loyal 
customers longer. As the telecommunication industry is 
getting saturated, it is important for service providers 
to meet the customers’ expectation, which can lead to 
satisfaction. In addition, another empirical finding also 
revealed that postpaid subscribers had high expectation 
towards their service providers, especially in terms of 
technicality such as network quality (i.e. first time dial, 
no cut on line, and others). This particular finding of 
the study is consistent with the outcome of a previous 
study conducted by Duzevic, Delic, and Knezevic16 
which found that the functionality of services was one 
of the important elements in satisfaction. This study has 
revealed that the current service performance is not at 
par as to what customers expect. Therefore, it is vital 
for service providers to meet customers’ expectation 
by showing a good service performance. The result 
also revealed that the higher the expectation, the lesser 
the satisfaction. Hence, service providers should avoid 
making unrealistic and overarching promises, especially 
during promotional events or advertising to avoid 
high level of expectation. Moreover, observed was the 
minimal impact of the relationship between satisfaction 
and loyalty among subscribers.

The application of ECT in this research extends 
the knowledge on satisfaction in the context of service 
expectation and service performance especially since 
previous studies had mainly focused more on the factors 
of service quality (Chen & Cheng10; Muturi, Wadawi, 
& Owino36; Özer, Argan, & Argan41; Sagib & Zapan49). 
The use of ECT has allowed this study to incorporate 
the variable of loyalty in order to strengthen the existing 
ECT model. This is essentially crucial in light that the 
telecommunication industry is facing a serious issue of 
customer retention at present. This model conceptually 
distinguishes the different impacts of expectation and 
service performance in the telecommunication industry, 
as it makes a sharper distinction between how satisfaction 
is determined.

CONCLUSION

The present study has shed light on the expectation 
of postpaid subscribers in Klang Valley, Malaysia. This 
study has further provided a deeper understanding of 
customer satisfaction and loyalty among mobile postpaid 
users. Since this study has employed the ECT theory, 

it will be an advantage for future research on customer 
loyalty to conduct a longitudinal study in which a greater 
comparison can be achieved in terms of pre- and post-
subscription, likely after a few months of subscription. 
Such study may help validate the conclusion of this study 
and overcome the issue of single period data collection. 
In this competitive and saturated market, gaining new 
customers and maintaining old ones is quite a challenging 
task. Thus, future researchers can explore more on the 
value of added services, bundle packages, and the ideal 
mobile network plan to suit customer preferences. This 
can at the end be used as part of the strategies to retain 
and develop loyalty among customers.
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ABSTRACT

This study aims at the role of the electronic administration in achieving the competitive advantage of Zain 
Company in Iraq and the extent of the contribution of the administration in reducing the time of completion 
of tasks and the cost of performance and by contributing to the achievement of financial savings through 
(minimum cost and time of completion of tasks) The study relied on taking the views of the same staff 
(40) people were excluded (5) questionnaires for lack of validity for statistical analysis to remain (35) 
questionnaire and the most prominent findings of the study is the existence of a relationship of statistical 
significance between the application of electronic management and achieve a sustainable competitive 
advantage of The most important of the study’s findings is the adoption of a more sophisticated and modern 
approach to qualify the organization in providing distinguished services to customers and achieving a 
sustainable competitive advantage.

Keywords: Competitive advantage, Kaizen, accounting, Information technology, Electronic management

INTRODUCTION

The electronic administration is a means of 
developing and developing the performance of the 
employees of the organization in question. The electronic 
administration is considered the main component of the 
sustainable competitive advantage after the emergence 
and development of the Internet and information 
technology and the conversion of administrative, 
marketing, accounting and other operations to electronic 
work by converting the papers into electronic files. All 
operations are carried out through networks and the 
Internet. Increase and develop the relationship between 
government, organization, employees and customers. 
Electronic management is efficient, fast and able to solve 
the problem of traditional management.

Research Problem: The problem of research is to 
clarify the role of electronic management in achieving 
sustainable competitive advantage through the use of 
modern and sophisticated means and the problem of 
research by answering the following questions:

 1. What is the role of electronic management in 
developing the performance of employees and 
speed of completion of transactions for customers?

 2. What is the role of electronic administration in 
developing the skills of employees in the company 
being investigated?

 3. Does electronic management affect the quality and 
quality of the services provided by the employees 
of the company?

 4. What is the impact of electronic management on 
achieving quality in governmental and private 
organizations?

The increasing interest of the organizations in Iraq 
in general and Zain Telecom in particular in electronic 
management due to the evolution and change in the business 
environment with the role of electronic management 
in improving the efficiency of the performance of the 
employees and the need of these organizations for such 
new administrative methods so that the organization can 
achieve competitive advantage and compete with other 
companies and access to markets Global.

RESEARCH OBJECTIVES

To draw attention to the role of electronic 
management in achieving the competitive advantage of 
sustainable, which is one of the most important factors 
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that help in achieving customer satisfaction by satisfying 
their desires and achieve their goals and achieve and 
improve their competitive position in the market and 
provide services of high quality and ability of employees 
to achieve the spirit of cooperation among them. And 
speed in the completion of transactions resulting from 
electronic transactions and move from the use of paper 
and eliminate the routine through electronic dealing.

Method and sources of information collection: 
The researchers adopted the methods of collecting 
information and data that help in the implementation 
of the research objectives and access to the results 
that were adopted by the researchers on the following 
sources and methods:

 (i) Theoretical side: The researchers used the 
theoretical side of what is available in some 
theoretical books in addition to Arabic and foreign 
books, books, periodicals and university letters.

 (ii) The practical aspect: Adopted the questionnaire 
method as a key tool to collect the required data, 
which included the first section/the first section 
personal information, the second section includes 
the questions of the questionnaire and measured 
the dimensions of the independent variable 
(electronic management) through (5) paragraphs 
and dimensions of the variable adopted 
(sustainable competitive advantage) Through (5) 
paragraph

Community and research sample: The study 
population consists of Zain Telecommunications 
Company, where the sample of the study was 
determined by the employees of the company. The 
questionnaire was distributed to 35 items of the 
questionnaire. The researchers adopted the Likert 
scale of the five-order order as follows:

Disagree Completely (1), Disagree (2), Somewhat 
Agree (3), OK (4), Totally OK (5).

Statistical means: The study was based on the analytical 
descriptive approach. An applied study was applied to 
Zain Telecom in Iraq, where the statistical averages and 
standard deviations were used as well as the explanatory 
analysis according to the statistical method through the 
SPSS program.

LITERATURE REVIEW

The two researchers reviewed previous studies that 
dealt with the subject of electronic management did not 
address any of the previous studies to the subject of the 
role of electronic management in achieving competitive 
advantage sustainable.

The study aims at identifying the contribution of 
electronic management in improving the management 
of technical colleges in Saudi Arabia and uncovering the 
differences between the views of the technical colleges 
in Saudi Arabia. The members of the educational 
and training body and the extent of the application of 
electronic management to detect these differences. One 
of the main findings of this study is that the technical 
colleges apply electronic management to a moderate 
degree and this contributes to improving the performance 
of the technical colleges

Creativity must therefore be challenged by change, 
achievement, customer focus, new ideas, and culture. 
The key to innovation is trust and respect between 
management and public in10.

Market resilience: Due to changes in the 
environment, it is necessary to adapt to environmental 
changes easily2.

Quality refers to identifying customers, analyzing 
their needs and knowing the quality of services with other 
competitors, through which we will reach quality targets 
that will achieve a sustainable competitive advantage1.

The results of this study showed that there are no 
differences between the point of view of administrators 
and faculty members regarding the application of 
electronic administration in all fields. The study found 
that there are differences between the diploma, bachelor 
and graduate studies in the fields of planning, control, 
evaluation and electronic implementation.

Study12 (Effect of Adopting the Total Quality 
Strategy in Improving Competitive Position: A Field 
Study for Jordanian Pharmaceutical Industry Companies. 
This study aimed at determining the effect of adopting 
the comprehensive quality strategy in improving the 
competitive position of the Jordanian pharmaceutical 
companies. The study reached the following results:

 (a) A relationship between the overall quality strategy, 
the competitive position and the ability to access 
external markets
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 (b) B - Quality and continuous improvement of the 
strongest elements of total quality.

Electronic administration and its role in achieving 
competitive advantage in industrial organizations This 
study was conducted in the battery manufacturing 
plant in Babylon (1) and Babylon (2)8. This study dealt 
with electronic management and its role in achieving 
competitive advantage. The results of this study were:

 (a) Achieving respiratory advantage by reducing the 
time to complete tasks and reduce costs

 (b) B - clarity in the strategic vision of the application 
of electronic management in the senior 
management in the battery industry.

 (c) The electronic management of the battery 
manufacturing plant is in its early stages switching 
from traditional management to electronic 
management, so there is a need for a legal system 
to protect the electronic organizations

Charag & Ahmad11,this study dealt with the gap 
between the citizens and the government through 
the establishment of an electronic service capable of 
providing information in a timely manner and that the 
delivery of services is quick with a motivation to develop 
the system, which meets the requirements of customers 
efficiently through electronic information exchange and 
the study to provide common services to stakeholders

The Concept of Electronic Management: 
E-management is a newly emerged term that plays a key 
role in improving organizations’ performance and quality 
and shortening the time in providing their services to 
customers. Electronic management is the integration 
of information and data in guiding the procedures and 
methods of the organization to achieve its objectives by 
responding to internal and external variables5.

Yunus6, defines it as a group of administrative 
processes through which it can use the electronic means 
and apply them with high efficiency, thus improving the 
performance of the electronic devices and enhancing the 
effectiveness of information exchange to achieve the 
desired goals.

From the point of view of the researchers, the 
electronic administration is the technology of data and 
information and the development of administrative 
methods using management in the organization of 
electronic devices to achieve the goals and desires of 
the customer and this achieves competitive advantage 
sustainable.

Importance of electronic management: The idea 
of electronic management goes far beyond the 
mechanization concept of labor administrations within 
the organization. To the concept of data and information 
integration between different departments and the use 
of such data and information in guiding the actions and 
policies of the organization to achieve its objectives and 
provide the necessary flexibility to respond to external 
or internal variables4, where the importance of electronic 
management through its ability to keep pace with 
quantitative and qualitative developments in the field 
Information technology, the so-called ICT revolution, 
represents a strong response to the challenges of the 21st 
century, as well as its efficient and effective interaction 
with the variables of the present7. The Company shall 
be permitted to plan for the scheduling and timely 
submission of services9.

The electronic administration achieves 
administrative flexibility in delegation and administrative 
empowerment and thus will have a greater role in 
achieving the objectives of the organization. Planning, 
direction, supervision and organization will remain the 
new functions of electronic management3.

The research community: Zain Telecommunications 
Company, located in Baghdad Governorate, has been 
chosen as a field field to test the hypotheses of the 
research, as it clearly highlights the variables related 
to the subject, especially the variables (quality, time, 
cost, creativity and flexibility) and its impact on the use 
of electronic management among employees of Zain 
Telecom, And cultural for the employees in this company 
and its impact on the absorption of the vocabulary of the 
answer and the accuracy of the answer to them.

Description of the research sample: The research 
sample, which included the employees of Zain, was 
identified. A questionnaire was distributed to the 
employees of this company in the form of direct 
delivery and receipt. On this basis, the total number of 
questionnaires analyzed was 30. After analyzing the 
results, 69.4% of males and 30.6% of females were 
female. The results showed that 23.2% were aged 
30-25 years and 58.1% were between the ages of 35-
30. (17.7%) were between 40-35 years of age and 1% 
were aged 40 years or older, while 74.2% of them had 
bachelor’s degrees while 25.8% The results showed that 
50% of those with years of service ranged from (10-1) 
years, while 50% had years of service (20-11 years). The 
results of the analysis That n (74.2%) had three or more 
courses, and 12.9% had two courses and 12.9% had 
only one training course. Knowledge and knowledge of 
electronic management.
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Test the search resolution: To test the questionnaire, 
the researcher used the following statistical tests:

 1. Instrument Validation (Instrument Validity): 
The questionnaire was prepared in final form by 
conducting a comprehensive review of the most 
important studies, researches and references 
related to the subject of the study, through which 
the first draft of the questionnaire was reached, 
and the first draft of the questionnaire was 
presented to a number of arbitrators who made 
their observations and suggestions.

 2. Instrument reliability test: In order to verify the 
stability of the tool, Cronbach Alpha was extracted 
in order to reach the stability coefficient of the 
questionnaire to make sure that the measuring 
instrument did not receive the wrong data if it 
was re-studied and using the same instrument 
and in the same conditions for the first time and 
using the statistical program (SPSS) The stability 
coefficient for the variable was 0.983 and the 
stability coefficient was 0.984. The stability 
coefficient for the variable was creativity and 
elasticity (0.985). The results showed that all 
variables had a stability coefficient of more than 
60% To prove the study tool

Description of the results of the search sample 
variables: Descriptive statistics (mean arithmetic, 
standard deviation) have been used as an appropriate 
means to analyse search variables. (3.33 and above) 
to determine the relative importance of respondents’ 
perceptions of the study questions based on the five-
dimensional Likert scale. Table (1) shows the arithmetical 
averages and standard deviations of the search variables

Table 1: Level of the quality variables

Paragraph 
numberParagraphSMAs.t

1the quality3.260.731
2Time1.920.791
3Cost3.130.693
4creativity3.220.919
5Flexibility2.080.659
6Electronic management3.170.714

The results of Table (1) indicate that the level of 
the quality variable is medium, which is confirmed 
by the general mean of this variable of (3.26) and by 
standard deviation (0.731). While the mean variable of 

the variable was 3.13, which showed that the level of the 
variable cost was average and with a standard deviation 
(0.693) The results showed that the elasticity variable 
achieved an average of 2.08, indicating that the elastic 
variable level was low and with a standard deviation 
(0.659). Finally, the electronic administration variable 
achieved an arithmetic mean of (3.17) and this indicates 
that the level E was average and reached the standard 
deviation (0.714).

CONCLUSIONS

This study deals with the main results of the 
test of hypotheses and conclusions and then the 
recommendations reached through the data of the 
research results

There is a significant statistical correlation between 
quality and electronic management among the employees 
of Zain Telecommunications Company in Iraq.

Table 2: Correlation coefficient of quality and the 
use of electronic management

the qualityUse of electronic 
management

the quality10.942**
Use of electronic 

management0.942**1

Table (2) shows that there is a positive correlation 
between the quality variable and the electronic 
administration, with correlation coefficient (0.942). 
This means that the more quality is available, the 
greater the level of use of electronic of Zain Telecom. 
The hypothesis of the study can therefore be accepted 
management in the employees 

There is a relationship of statistical significance 
between the time and the use of electronic management 
among employees of Zain in Iraq.

(0.958 **) with statistical significance between the 
time variable on the one hand and the use of electronic 
management, indicating that the greater the time, 
the more the use of electronic management among 
employees and therefore can accept the hypothesis of 
the study. As shown in Table (3)



     1298      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Table 3: correlation coefficient of time and use of 
electronic management

TimeUse of electronic 
management

Time10.958**
Use of electronic 

management0.958**1

There is a relationship of statistical significance 
between the cost and the use of electronic management 
among employees of Zain in Iraq.The correlation 
between the variable cost and the use of electronic 
administration shows that the higher the cost, the greater 
the use of electronic management among the employees. 
Therefore, the hypothesis of the study can be accepted. 
As shown in Table (4)

Table 4: Correlation coefficient of cost and use of 
electronic management

CostUse of electronic 
management

Cost10.970**
Use of electronic 

management0.970**1

There is a relationship of statistical significance 
between the creativity and the use of electronic 
management among the employees of Zain in Iraq.

(0.951 **) with statistical significance between the 
variable of creativity on the one hand and the use of 
electronic management. This indicates that the greater the 
creativity, the greater the use of electronic management 
among employees and therefore the hypothesis of the 
study can be accepted. As shown in Table (5)

Table 5: Correlation coefficient of creativity and the 
use of electronic management

CreativityUse of electronic 
management

creativity10.951**
Use of electronic 

management0.951**1

There is a statistically significant correlation between 
flexibility and the use of electronic management among 
Zain employees in Iraq.The correlation between the 
elasticity variable and the use of electronic management 

is statistically significant. This indicates that the more 
flexible the use of electronic management among 
workers, the more likely the hypothesis of the study will 
be accepted. As shown in Table (6)

Table 6: Correlation coefficient of elasticity and the 
use of electronic management

FlexibilityUse of electronic 
management

Flexibility10.961**
Use of electronic 

management0.961**1

There is a significant statistical impact between the 
quality and the use of electronic management among 
employees of Zain Telecommunications in Iraq.

(R2) indicates that the quality variable has an effect 
on the use of electronic management not less than (98%). 
This means that the percentage indicates that (98%) of 
the total differences in The use of electronic management 
is determined by the interest of the employees of Zain 
for the quality of the company and the remaining (2%) 
represents the percentage of contribution variables not 
included in this research, which cannot be controlled. 
While the value of (F) (244.98), a value of significant 
statistical significance at the level of indication (sig = 
0.460), indicating that the regression curve is not good 
in interpreting the relationship between quality in the use 
of electronic management. The value of the estimated 
effect of quality on the use of electronic management 
is 0.095 (= β). This effect is statistically significant 
according to the value of t = 0.751 at the level of sig = 
0.460. Accordingly

There is a significant statistical impact between 
the time and the use of electronic management among 
employees of Zain Telecommunications in Iraq.

(R2) indicates that the time variable has an effect on 
the use of electronic management not less than (98%). 
This means that the percentage indicates that (98%) of 
the total differences in The use of electronic management 
is determined by the interest of the employees of Zain for 
the time it owns and the remaining (2%) represents the 
percentage of contribution variables not included in this 
research, which cannot be controlled. While the value of 
(F) (244.98), a value of significant statistical significance 
at the level of indication (sig = 0.002) indicating that the 
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regression curve is good in interpreting the relationship 
between time in the use of electronic management. The 
value of the estimated time effect on the use of electronic 
administration is 0.451 (β). This effect is statistically 
significant by the value of (t = 3.531) at the level of sig 
(0.002)

There is a statistically significant impact between 
flexibility and the use of electronic management among 
employees of Zain Telecommunications in Iraq.

(R2) indicates that the elasticity variable has an 
effect on the use of electronic management not less than 
(98%). This means that the ratio indicates that (98%) of 

the total differences in The use of electronic management 
is determined by the interest of the employees of Zain for 
the time it owns and the remaining (2%) represents the 
percentage of contribution variables not included in this 
research, which cannot be controlled. While the value of 
(F) (244.98), a value of significant statistical significance 
at the level of indication (sig = 0.751), indicating that 
the regression curve is not good in explaining the 
relationship between flexibility in the use of electronic 
management. The estimated effect of elasticity on the 
use of electronic management is 0.044 (β). This effect is 
statistically significant by the value of (t = 0.321) at the 
level of sig = 0.751.

Table 7: Results of the effect of independent variables on the use of electronic manage

Dependent 
variableRR2FDF

Regression coefficient
Independent variableΒSDTSig**

Use of 
electronic 

management
0.9900.980244.9814.770

the quality0.0950.1240.7510.460
Time0.4510.1153.5310.002
Cost05840.1643.6720.001

creativity0.1580.1181.0450.306
Flexibility0.0440.1470.3210.751

The correlation between the independent variables 
(quality, time, cost, creativity and flexibility) and the 
dependent variable (use of electronic management) from 
the point of view of the research sample was significant 
and real, reflecting the reality in Zain’s environment in 
Iraq Some results have been achieved and some have not 
been achieved.
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ABSTRACT

Work family conflict issue has received increasing attention by researchers involving the psychometric 
properties of measurement scale and its factor structures. Thus, the present study evaluated the 
psychometric properties and confirmed the factor structure of the work family conflict. A survey design 
using self-administered questionnaire was conducted to collect the data from 487 teachers in East 
Coast of Malaysia (Kelantan, Terengganu and Pahang) through multistage-random sampling technique. 
Results of exploratory factor analysis performed using Principal Component Analysis (PCA) yielded 
two factor structures with the cut off value of loading factor (λx) is 0.50 with rotated solution is Varimax. 
Further, the confirmatory factor analysis (CFA) also confirmed the scale as a two model factor with 
good fit indices of p<0.01, χ2/df=2.41, RMSEA=0.05, CFI=0.99, PCFI=0.63. All items also yielded 
acceptable factor loading (λx) ranging from 0.72 to 0.94.Thus, the work family conflict scale is a valid 
and reliable instrument among Malay speaking teachers in the East Coast of Malaysia and proved as a 
two factor models (e.g. work conflict and family conflict) as the best model fit. Benefits of the measure 
and uses are discussed.

Keyword: Work Family Conflict, Exploratory Factor, Confirmatory Factor, and Psychometric Measurement 
Instrument.

INTRODUCTION
The 10th Malaysia Plan achievement (2010-2015) 

reported an increase in the number of female labor 
force from 46.8 per cent in 2010 to 55.0 per cent by 
2015(Department of Statistics Malaysia5), Among 
the impact of career women is the desire to build a 
family and at the same time want to stay in the career. 
As Malaysia’s workforce encompasses 62.4 per cent 
of workers who have married 44.0 per cent are from 
the dual-income group (Department of Statistics 
Malaysia5), the issue of work conflicts as a result of 
competing claims between homework and employment 
is inevitable. While working, they are still obliged to 
fulfill other responsibilities as husbands, wives, fathers, 
mothers and boys and girls. Concerns about the adverse 
impact of work family conflict on individual and family 
wellbeing along with societal impacts have gained 
increasing attention among researchers in the east and 

west as changing demographic patterns and economic 
globalization have led to increasing numbers of women 
into the workforce. Work family conflict according to 
Greenhaus and Beutell8 is a form of inter-role conflict 
which mutually incompatible leading to role pressures. 
Work family conflict distinguished by two conflict 
directions namely work to family conflict (WFC) (e.g. 
entertaining clients’ call during family time)  and family 
to work conflict (FWC) (e.g. cancel a meeting due to 
unavailability of babysitter). Dobreva-Martinova, 
Villeneuve, Strickland and Matheson4 revisited role 
theory (Davis3; Kahn et al.14) as a useful framework for 
understanding how holding different roles affects the 
wellbeing of individuals and organisational effectiveness.

The current study attempts to validate Netemeyer, 
Boles and McMurrian16 work family scale, one of the 
most cited instruments and measuring both dimensions 
of WFC and FWC eventhough with lesser number of 
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items compared to Kelloway, Gottlieb and  Barham15 
as well as Carlson, Kacmar & Williams2 (Jain& Nair12; 
Shaffer, Janice & Hsu20). In Malaysia, a few studies of 
work family conflict scale met the psychometric quality 
(Ismail & Nordin11; R Zirwatul Aida17), however, none 
of these studies used the combination of both EFA and 
CFA to prove the validation of Netemeyer et al.16scale. 
For example, Ismail and Nordin’s11 study mainly 
conducted CFA involving married female teachers 
which constraints the validation in that particular study, 
while, the study by R Zirwatul Aida17 assessed the factor 
structure underlying work family conflict scale through 
EFA. Thus, the objective of the study is to evaluate the 
measurement model fit of work family conflict scale 
among teachers in East Coast of Malaysia expands 
the respondents’ demography profiles including both 
genders and all marital status.

The current study expands previous study by 
conducting EFA and CFA in an attempting to explore and 
confirm the factor structure of Netemeyer et al.16 work 
family conflict scale. Specifically, the main objectives are:

 1. to explore the factor structure and psychometric 
properties of work family conflict scale among 
school teachers in East Coast of Malaysia.

 2. to confirm the reliability and validity of work 
family conflict scale.

 3. to examine the relevancy of work family conflict 
scale in Malaysian context.

METHODOLOGY

Sample: 487 secondary school teachers from three-state 
in Malaysia i.e. Terengganu, Kelantan and Pahang were 
participated representing 22.79% (111) males and 77.21% 
(376) females and collected using multistage – random 
sampling techniques. In the initial stage of data collection, 
the questionnaires were distributed to  600 teachers, 
however, due to incomplete and missing data, the number 
has been reduced to 487 (81.17% response rate).

Research Instrument: Netemeyer et.al16 work family 
conflict scale was translated from English to Malay 
language using back to back translation. Example 
of items for WFC (e.g. “My job produces strain that 
makes it difficult to fulfill family duties”) and FWC 
(e.g. “Family-related strain interferes my ability to 
perform job-related duties”). Ranging from 1 (strongly 

disagree) to 7 (strongly agree) with the reliability α = 
0.93 and = 0.94 respectively. CFA confirmed the scale 
as a two model factor with good fit indices of p<0.001, 
χ2/df=2.41, RMSEA=0.05, CFI=0.99, PCFI=0.63. All 
items also yielded acceptable factor loading ranging 
from 0.72 to 0.94.

Data Analysis: The data were analyzed by using the 
statistical software namely SPSS -23 and AMOS – 23. 
Using SPSS 23, we conducted the data screening process, 
descriptive statistics analysis (percentage and frequency)
and principal component analysisis utilized to extract 
the factor structure of the scale. The CFA was tested 
using few indicators or indices. Overall measurement 
fit depends on the smaller value of chi-square (χ2), 
Goodness of Fit Index (GFI) and Comparative Fit Index 
(CFI) are greater than 0.90 and Root Mean Square Error 
of Approximation (RMSEA) is lower than 0.80.

Figure 1: Data analysis flow chart

RESULTS

Demographic Profiling of the Respondents: From a 
total of 487 respondents, 111 (22.79%) were male and 376 
(77.21%) were female. The range of age groups was from 
30 years and below (n= 19, 3.9%), 31 to 40 years (n=148, 
30.39%), 41 to 50 years (n= 212, 43.53%) and 51 years 
and above (n=108, 22.18%). Majority of the respondents 
were ethnic Malay (N= 462, 94.87%), followed by 
Chinese (n=20, 4.11%) and Indian (n= 5, 1.03%). For 
marital status, 450 respondents (92.40%) were married, 24 
respondents (4.93%) were single, 6 respondents (1.23%) 
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were divorced and the remainder 7 respondents (1.44%) 
were widowed.  About 158 respondents (32.44%) reported 
the maximum five children and above, 97 respondents 
(19.92%) have four children, 86 respondents (17.66%) 
have three children, 57 respondents (11.70%) have two 
children and 39 respondents (8.01%) have one child.   
The remainder of the respondents reported not having any 
children (n=50, 10.27%).

Exploratory Factor Analysis (EFA): Netemeyer et al.16 
work family scale was examined for its factorability. 
All the criterion achieved the recommendation values 

including; all 10 items inter-correlated items at least 
0.30 coefficients, the KMO value of 0.90, the Bartlett’s 
test of sphericity reached statistical significance, χ2 (45) 
= 9093.82, p<.001 as well as the diagonals of the anti-
image correlation matrix (over. 50). Two distinct factors 
underlies work family conflict scale after undergoing 
Varimax rotation, namely WFC (eigenvalue = 5.90) and 
FWC (eigenvalue = 1.73). All items loaded in a simple 
structure (WFC: between 0.78 and 0.89; FWC: between 
0.73 and 0.88). Both factors explain 76.36% of the 
variance as shown in Table 1.

Table 1: Factor Structure of WFC Scale

Items Factors 1 2

WFC 
items

Q1. The demands of my work interfere with my home and family life. 0.78
Q2. The amount of time my job takes up makes it difficult to fulfill my family responsibilities. 0.89
Q3. Things I want to do at home do not get done because of the demands my job puts on me. 0.88

Q4. My job produces strain that makes it difficult to fulfill family duties. 0.86
Q5. Due to work related-duties, I have to make changes to my plans for my family activities. 0.78

FWC 
items

Q6. The demands of my family or spouse/partner interfere with work-related activities. 0.73
Q7. I have to put off doing things at work because of demands on my time at home. 0.84

Q8. Things I want to do at work don’t get done because of the demands of my family or 
spouse/partner. 0.88

Q9. My home life interferes with my responsibilities at work such as getting to work on 
time, accomplishing daily tasks, and working overtime. 0.85

Q10. Family-related strain interferes with my ability to perform job-related duties. 0.86
Eigenvalue 5.90 1.73
% Variance 59.03 17.36

% Cumulative Variance 76.36

Fitting–Measurement Model

Confirmatory Factor Analysis (CFA): The value of 
loading (λ) expresses the relationship of each item to the 
underlying construct. Thus, using the result of analysis, 
this study found that the items of Work Conflicts (WC_1 
to WC_5) had strongest association to their underlying 
construct (Work Conflicts) and the items of Family 
Conflicts (FC_1 to FC_5) had strongest association to their 
underlying construct (Family Conflicts) with the value of 
loading factors are greater than 0.60 (Hair et al., 2013).

The values of the Average Variance Extrated 
(AVE) for both construct namely Work-Family Conflict 
are 0.70 and above are considered good (Hair et al.9). 
It indicates that the level of variance captured by a 
construct versus the level due to measurement error is 
categorized as very good (Fornell-Larcker6). Further, 
the value of composite reliability(CR) is 0.70 and above 
which means the variance of indicator is not accounted 
by measurement error or it is commonly represented by 
the square standardized multiple correlation which range  
0 to 1 (Bollen1; Joreskog & Sorbom13).

Table 2: The Value of Loading Factor, Construct Validity, and Reliability

Item  Construct Estimate (Loading) AVE CR
WC_1 <--- Work Conflict 0.786

0.701 0.921
WC_2 <--- Work Conflict 0.879
WC_3 <--- Work Conflict 0.900
WC_4 <--- Work Conflict 0.887
WC_5 <--- Work Conflict 0.718
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Cont'd…

FC_2 <--- Family Conflict 0.876

0.749 0.923
FC_3 <--- Family Conflict 0.941
FC_4 <--- Family Conflict 0.839
FC_5 <--- Family Conflict 0.800

This study obtained that the critical values (C.R) are greater than 1.96 and 2.57 (0.05 & 0.01 - two tail) or all 
indicators have significant reflecting for each of constructs (Refer Table 3).

Table 3: The Work and Family Conflicts

Item  Construct Estimate S.E. C.R. P Label
WC_1 <--- Work Conflict 1.000
WC_2 <--- Work Conflict 1.110 0.043 25.634 *** par_1
WC_3 <--- Work Conflict 1.127 0.051 22.064 *** par_2
WC_4 <--- Work Conflict 1.117 0.051 21.724 *** par_3
WC_5 <--- Work Conflict 0.852 0.048 17.902 *** par_4
FC_2 <--- Family Conflict 1.000
FC_3 <--- Family Conflict 1.016 0.035 29.336 *** par_5
FC_4 <--- Family Conflict 0.922 0.038 24.482 *** par_6
FC_5 <--- Family Conflict 0.842 0.038 22.436 *** par_7

Using the result of analysis, we found that all-covariance matrix is significant relationship with each other (Refer 
Table 4).

Table 4: Covariance Test

Item  Construct Estimate S. E. C. R. P Label
Work Conflict <--> Family Conflict 0.965 0.11 8.772 *** par_8

e9 <--> e10 0.334 0.047 7.161 *** par_9
e1 <--> e2 0.256 0.055 4.697 *** par_10
e1 <--> e5 0.149 0.057 2.614 0.009 par_11

Table 5: Fit Indices CFA - 2 Factors

Category Index Threshold First–Modification Second–Modification
Absolute Fit Indices Chi-Square/df < 3.00 4.214 2.411

RMSEA < 0.08 0.081 0.054
GFI > 0.95 0.954 0.976

PCLOSE > 0.05 0.000 0.337
Incremental Fit  Indices AGFI > 0.80 0.915 0.954

CFI > 0.95 0.977 0.991
TLI > 0.90 0.965 0.986
NFI > 0.90 0.970 0.985

Parsimonious Fit  Indices PNFI > 0.50 0.647 0.629
 PCFI > 0.50 0.651 0.633

Sources: Hair et al., 2010



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1305      

As shown in Table 5, the First-Modification refers 
to the measurement model has been fitting and some 
thresholds are not achieved. For instance, the value of 
Chi-Square/df should be less than 3.00 and the empirical 
result is 4.214. Further, PCLOSE is 0.000 or significant 
at the level 1 percent as absolute fit indices. By removing 
item FC_1 (the Second –Modification), results achieved 
all the threshold achievedrecommended by Hu and 
Bentler10 (eg. Chi-Sq/df= 2.411 and PCLOSE =0.337).

Figure 2: First–Modification (Fitting)

Figure 3: Second–Modification (Fitting)

CONCLUSION

This study evaluated the factor structure and 
psychometric properties of Netemeyer et al.16 work 
family conflict scale. The two extracted factors from 
EFA found in this study consistent with previous studies 
by Gudmundson7, Netemeyer et al.16 and Razak, Omar 
and Yunus (2010). The two factors of 10 items of work 
family conflict had 76.36 of total variance explained. 
CFAalso confirmed that this scale is a reliable and valid 
scale explained by two underlying factors measuring 
dual conflict namely work conflict and family conflict. 
In other words, the CFA supported the 10-item 2-factor 
model of Netemeyer et al.’s scale rotated through 

varimax rotation of principle component analysis (EFA). 
This finding was consistent with previous studies in East 
and Western countries (Jain &Nair12; Scott, et al.19).

This is among a few studies that validate work family 
conflict scale in the teaching profession focusing all 
genders and marital status demographic characteristics.
The major strength of this study it expanded previous study 
(Ismail & Nordin11) by including the use of EFA and CFA 
involving teachers especially in the context of the East 
Coast of Malaysia. It can be concluded that this study can 
contribute to a better understanding on work family conflict 
scale (Netemeyer, et al.16) in the context of Malaysian 
study, Malay speaking samples especially among school 
teachers. This scale appears to be a psychometrically robust 
measure of work family conflict which can be applied in 
various industrial and organizational fields and benefitted 
to the academicians as well to practioner. Most importantly, 
the current study supports the psychometric property of 
western adopted work family conflict scale being used 
among Malaysian respondents that represent different socio 
cultural background.
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ABSTRACT

Organ shortage is widely discussed in many countries despite the growing acceptance of organ transplantation 
procedure worldwide.  In Malaysia itself, only 420,601 pledgers which only represent 1.3 percent of the 
total population of Malaysia. This is not sufficient to meet the demand from patients in the organ waiting 
list.  Literature reported that the level of awareness in Malaysia is still low with respects to organ donation.  
Malaysia as a multi-cultural nation, organ donation becomes very complex due to personal belief, emotions, 
rituals and practices. Religious views are thought to be one of the major barriers to organ transplantation. 
Though, no major religion strictly prohibits it, although there are differences in opinion within some religions. 
Therefore, the primary focus of this study is to identify the factors that influence the society towards organ 
donation intention. A quantitative approach was used to explore the relationship among the variables. A 
survey was conducted among 200 respondents using validated questionnaire. The data was analysed using 
Partial Least Square Structural Equation Modelling (PLS-SEM) approach. The result revealed that spiritual 
belief and altruism significantly influenced intention regarding organ donations. The outcome of this study 
aims to inform future health campaigns as there will be a better insight on the role that these elements play 
in the population’s decision to be an organ donor. It is suggested that future studies should look into the 
possibility of positioning education level as moderator to affect the relationship between the factors that 
influence the society to pledge for organ donation and organ donation intention. Future studies should also 
look into the possibility investigating the effect of gender, age and religion on the relationship between 
factors that influence society to donate dimensions and organ donation intention dimensions.

Keywords: Organ donation; attitude; altruism; spiritual belief; intention

INTRODUCTION

Transplantation has become a possible treatment 
for patients with end-stage organ failure Siminoff et 
al46.  In 1954 when the first kidney transplant was 
successfully performed, the demand for organs has 
escalated Ehrle11. Hyde21 stated that the rising demand 
for organ donation is due to increase awareness of the 
benefits from this procedure such as improvement in 
quality of life.  Nevertheless, with 60 years of progress in 
organ transplantation, the supply of donor organs is still 
insufficient.  This has than lead to the waiting lists getting 
longer and the figure is alarming all over the world.

The scarcity of organ is an unresolved global 
problem although various methods have been 
introduced worldwide to combat this Jingwei, Yu-Hung 
& Ching24. World Health Organization52 reported that 

most developing countries are left behind in number 
of potential donors in per million populations (p.m.p).  
Statistics by International Registry on Organ Donation 
and Transplant IRODAT22 revealed that potential 
deceased organ donors who have pledge in developing 
countries like Philippines and Malaysia with only 0.2 
and 0.7 p.m.p respectively.  These figures are among the 
lowest in developing countries and it is worst comparedto 
the highest donation rate country, Spain (35.1 p.m.p.) 
Malaysia National Transplant32 & IRODAT22.

Low organ donation rates have been linked to a 
lack of public awareness and knowledge about organ 
donation in general Siminoff & Mercer46, misleading 
interpretation of religious fatwas in relation to organ 
donation Wakefield et al51, cultural concerns about how 
dead body is treated Ashkenazi et al1, and mistrust of 
the healthcare system (Anwar Naqvi et al., 2014). There 
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are many reasons why Malaysians are less likely to 
agree to organ donations and both social and religious 
issues play an important role and this reflects a multi-
ethnic, multicultural, and multireligious community 
like Malaysia Robson, Razack & Dublin41. A consistent 
finding from studies investigating barriers to increasing 
the number of organs available for transplantation 
is the rejection of the option to donate organs by the 
potential donors’ next of kin.  The shortage of organs 
for transplantation makes it important to understand why 
majority of Malaysians do not accept organ donation. 
Therefore, this quantitative research focused toward 
examining the factors associated with intention to 
become an organ donor in Malaysia.

Organ Donation and Transplant in Malaysia: Organ 
donation and transplantation in Malaysia started in 
1970’s where the first kidney transplant was carried 
out in December 1975 and the first deceased donation 
in 1977 Kassim25.  Since then, the Ministry of Health 
(MOH) has taken number of initiatives to improve the 
organ donation and transplantation issues in Malaysia. 
In 2007, the government has strengthened its existing 
transplantation policy by introducing the National Organ 
Tissue and Cell Transplantation Policy which serve as a 
guideline for the future expansion and development of 
transplantation services.

National Transplant Resource Centre (NTRC) was 
set in 1997 up to monitor the progress of the organ, 
tissue and cell transplantation programme in the country.  
NTRC is responsible to conduct campaign to improve 
awareness of the importance of organ donation to the 
public. In 1999, Organ Donor Card was launched as an 
indication of a person’s registration as an organ donor. In 
an attempt to boost the organ donation rate, NTRC has 
started the Organ Donation Awareness Week since 2014 
which is held throughout the country.

There are various activities run by NTRC such as 
campaign, talk, organ donation run to make people aware 
of the importance of organ donation. Most of the talk 
were conducted in government agencies, universities 
and events.  Currently NTRC is active in promoting 
organ donation through ‘Organ Donation Drive’ which is 
being held in malls and mosque throughout Klang Valley.
Despite the number of activities provided, the number of 
current pledgers in Malaysia are 420, 610 representing 
only 1.3 per cent of the population. This is considered low 
compared to the total population of Malaysia.

LITERATURE REVIEW

Organ donation is defined as a surgical procedure for 
the removal of organs from a donor for the purpose of 
transplantation with the intention to save and improves 
lives Malaysia National Transplant32. Up to February 
2018, there were only 2023 organ and tissue donations 
took place in Malaysia (NTRC, 2018). Malaysia National 
Transplant identified two types of organ donation;(i) 
deceased organ donation – the donor is someone who has 
died where an organ is removed after death and (ii) living 
organ donation – the donor is still alive and chooses to 
donate one of their kidney or part of their live.

Determinants of Intention towards Organ Donation

Attitude towards Organ Donation: Regardless of race 
or ethnicity, individuals appear to support organ donation 
due to positive attitudes toward donation (Morgan 
& Miller & Arasaratnam, 2003). According to the 
Institute of Medicine of the National Academies (2006), 
individual’s attitudes towards organ donation depends 
on awareness and knowledge, which suggest educating 
people and providing the right information could shape 
positive attitude towards organ donation.   Empirical 
research found that a favourable attitude toward 
organ donation especially from health professionals 
can positively influence a potential donor Schaeffner, 
Windisch, Freidel, Breitenfeldt, & Winkelmayer45. 
Therefore, the following hypothesis was formulated:

H1: Individuals who have positive attitude are more likely 
to have a positive intention regarding organ donation.

Altruism towards Organ Donation: Altruistic deeds 
were most influenced by the desire to voluntarily saves 
life and help to improve organ donation intention (Hyde 
& White, 2011). Altruism is one of behaviour that have 
been successful in identifying certain psychological 
variables that appear to be associated with organ donor 
willingness Morgan & Miller36. Sanner44 found that 
altruism influenced non-donors to change their intention 
towards organ donation. However, Kopfman and 
Smith’s28, found in their studies, that those who have 
already registered as a donor are knowledgeable and 
altruistic. Thus, the following hypothesis was offered.

H2: An altruistic individual is more likely to have a 
positive intention regarding organ donation.
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Spiritual Belief: Spirituality is defined as the broad 
personal search for meaning, purpose, and value in 
life Baumsteiger, Chenneville, & McGuire4; Ellor & 
McGregor12. Spiritual beliefs relate to perspective on 
life, death, and the nature of reality Holland, Kash, 
Passik, Gronert, Sison, Lederberg, & Fox18. Spirituality 
span a wide range, and one of the components is religion 
Hill & Pargament17 though the use of the term’s religion 
and spirituality as synonymous Gorsuch & Walker14.  
Furthermore, the sense of purpose is linking to the 
importance of volunteer activity to a person’s well-
being Thoits47. Therefore, the following hypothesis was 
formulated:

H3: The spiritual belief of an individual influence the 
intention regarding organ donation.

The development of the conceptual model of 
this study was guided by A Model of Willingness to 
Become a Potential Organ Donor developed by Horton 
and Horton19 and review of previous literature related 
to organ donation and transplantation. The conceptual 
model is illustrated in the conceptual model in Figure 1.

Figure 1: Conceptual model

METHODOLOGY

This study employed quantitative approach and 
convenience sampling technique was utilised to select 
respondents who can provide the desired information.  A 
survey was conducted among adults aged 18 years old 
and above.  G*Power software was employed to calculate 
the sample size and it suggested 79 samples.  However, 
researchers decided to distribute 200 questionnaires as 
the precision and reliability of PLS-SEM results can be 
increased with larger sample size Hair et al16.  However, 
149 questionnaires were returned, yielding 74.5% of the 
response rate.

The respondents were asked to respond to a five-
point Likert scales that gauge their perception towards 
the organ donation.  The questionnaire was divided 
into two sections; (i) Section A relates to demographic 
background,and(ii) Section B enquires about the factors 
that influence the respondents’intention to donate organ.   
The study adapted measurement items from several 

studies; (i) a total of four items from Kopfman and 
Smith28 and five items from Rumsey, Hurford and Cole 
(2003) to operationalize attitude, (ii) five items from 
Kopfman and Smith28 and to operationalize altruism (iii) 
five items from Kopfman and Smith28 to operationalize 
organ donation intention. PLS-SEM 3.0was used to 
evaluate the outcome of the study.

RESULTS AND FINDINGS

Harman’s single-factor test (Podsakoff & Organ, 
1986) in which all items are loaded into one common 
factor was employed to address the issue of common 
method bias. An exploratory factor analysis (EFA) was 
conducted and the result revealed that there was no 
common factor loading on all measures, where the total 
variance for a single factor was 27.13% which is less than 
the suggested cut off point of 50% (Podsakoff & Organ, 
1986). Therefore, common method bias was not a threat 
in this research. A descriptive analysis was conducted 
to describe the demographic profile of the respondents.
Based on the analysis, most of the respondents were 
female aged between 25-34 years old and Islam.

Measurement Model: Smart PLS 3.0 was used to 
empirically analyse the conceptual model. In order 
to confirm the validity and reliability of the data in the 
study, the assessment of measurement model needs to be 
conducted. Table 1 shows the outer loadings, Cronbach’s 
alpha, composite reliability (CR), and average variance 
extracted (AVE) examine the measurement model 
reflectively. All the loadings exceeded the minimum 
threshold value of 0.60 for the exploratory study(Ramayah, 
Cheah, Franchis Chua, Hiram Ting, & Memon, 2016). 
The measurement of internal consistency reliability of the 
Cronbach’s Alpha also exceeded the minimum threshold 
level of 0.70. Based on the CR values, all the constructs 
possessed high levels of internal consistency reliability. 
Furthermore, the AVE values (convergent validity) were 
greater than the recommendations value of 0.50 and 
above; hence, they constituted convergent validity for all 
constructs. Due to low loading and to increase the AVE 
value respectively, items A1, A2, A4, SB 1, SB 3, SB 5 
were deleted. All constructs comprising altruism, attitude, 
spiritual belief and organ donation intention met the 
minimum value of the threshold requirement by which 
after the deletion process, the CR< 0.7 and AVEs were 
greater than 0.5 Hair16.
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Table 1: Internal Consistency and Convergent Validity

Construct Items Outer 
Loading

Cronbach’s 
alpha AVE CR

Altruism

If I could help save somebody’s life, I would do 
everything possible. 0.758

0.790 0.539 0.854

I enjoy doing small favours every day for the people I care 
about. 0.680

I think helping others are one of the most important 
aspects of life. 0.757

I enjoy working for the welfare of others. 0.729
My family and I tend to do what we can, to help those less 

fortunate than ourselves. 0.743

Attitude

I support the idea of organ donation for transplantation 
purposes. 0.846

0.808 0.636 0.874I believe that organ donation is an act of compassion. 0.816
I believe that organ donation is an unselfish act. 0.733
I view organ donation as a benefit to humanity. 0.790

Spiritual 
Belief

I don’t have religious objections to organ donation. 0.642

0.840 0.559 0.883

I think that organ donation is safe and effective practice. 0.725
I trust that doctors and hospitals use donated organ as they 

are intended to be used. 0.714

I think that doctors would try just as hard to save my life 
whether I plan to be an organ donor. 0.735

In general, I think organ donation is a good thing. 0.789
Organ donation is consistent with my moral values and 

beliefs. 0.864

Organ 
donation 
intention

I will register as an organ donor in the future. 0.917

0.942 0.813 0.956
I will give my organ to a person who needs it. 0.921

I will donate my organ to another person after my death. 0.925
I will donate my organ to my next of kin after my death. 0.882

I would donate my bone marrow to a stranger who needs it. 0.862

Discriminant validity was conducted to discover 
the difference between a particular construct and the 
other construct in the study Lowry & Gaskin30, which 
resulted from the adoption of different theories in this 
study Hair16. HTMT result reveals that all values met 
the criterion of HTMT, which denoted that discriminant 
validity has been established. In sum, the sufficiency 
of both convergent and discriminant validity exists as 
suggested through the evaluation of the measurement 
model; hence, the researchers found it appropriate to 
proceed with the evaluation of the structural model.

Structural Model: Structural model measurement was 
conducted after all the requirement of measurement model 
was fulfilled. It is important to address collinearity issue as 
the existence of multicollinearity does not contribute to a 
good regression model Pallant38. By using PLS algorithm, 

the value of all the construct meet the requirement 
(Variance inflation factor not more than 5). ranging from 
1.244 to 1.425. Therefore, it can be concluded that there is 
no issue of multicollinearity in this study.

Hypothesis testing was conducted using 
bootstrapping resampling technique with 1000 sub-
samples were used to ensure the accuracy of the PLS 
estimates Hair et al16. The result was revealed in the 
Table 2 which are two construct which are altruism 
and spiritual belief were found to be significant at 
99% confidence interval (Altruism  Organ donation 
intention ß = 0.253, p < 0.001; Attitude  Organ 
donation intention, ß = 0.126, p < 0.238; spiritual belief 
 Organ donation intention, ß = 0.467, p < 0.000;). 
Thus, it can be concluded that only two hypothesized 
relationships in this study are supported. 
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Table 2: Path Coefficient Assessment

Relationship Path Coefficient Std error LL UL T value Decision
H1 Altruism -> Intention 0.253 0.079 0.076 0.401 3.209** Supported
H2 Attitude -> Intention 0.126 0.106 -0.075 0.321 1.182 Not supported
H3 Spiritual belief -> Intention 0.476 0.08 0.309 0.626 5.923** Supported

**p < 0.01, *p < 0.05

After disclosing the significant relationship between 
independent and dependents variable, the result for the 
values of coefficient of determination (R2), predictive 
relevance (Q2), and effect size (f2) were revealed and 
presented in Table 3. The R2values showed the amount 
of variance in the endogenous (organ donation intention) 
construct that can be explained by all the exogenous 
constructs (altruism, attitude and spiritual belief) linking 
to it Astrachan, Patel, & Wanzenried2such as family 
harmony or family cohesion. Its capability to evaluate 
complex measurement models and structural paths 
involving a multitude of variables and levels of constructs 
has enabled family business researchers to investigate 
complex and intricate relationships that previously 
could not be easily untangled and examined. In many 
cases, however, researchers struggle to meet some of the 
challenging requirements of covariance-based SEM (CB-

SEM. Therefore, the result of the R2values of 0.518 suggest 
that the exogenous constructs in this study moderately 
explain 51.8% of variances in organ donation intention 
as recommended by Chin, Peterson, and  Brown9 Then, 
the blindfolding procedure was conducted to obtain the 
predictive capability of the model by using Q2Hair, Hult, 
Ringle, & Sarstedt15. Based on the results, the Q2values 
for organ donation intention was 0.387. Thus, it can be 
concluded that the altruism, attitude and spiritual belief 
possess predictive relevance over the organ donation 
intention as the Q2values were all above zero as outlined 
by Hair et al15. The f2 values represent the effect size of 
altruism, attitude and spiritual belief on organ donation 
intention. According to the results in Table 4, the effect 
size of altruism, attitude, and spiritual belief were 0.101 
(small), 0.016 (small) and 0.244 (medium) respectively 
based on the guidelines provided by Cohen (1988).

Table 3: Determination of Coefficient (R2), Predictive relevance (Q2) and Effect Size (f2)

Construct R2 Q2 f2 Size of effect VIF
Altruism

0.518 0.387
0.101 Small 1.316

Attitude 0.016 Small 2.047
Spiritual Belief 0.244 Medium 1.922

DISCUSSION, LIMITATIONS AND 
CONCLUSIONS

The overall aim of this study was to investigate 
the factors predicting organ donation intention. The 
findings revealed that attitude, altruism and spiritual 
belief accounting for a significant 50.8% of the variance 
in the intention to register. Spiritual belief and altruism 
emerged as significant predictors of intention. Looking 
at the relative importance of the exogenous constructs 
in predicting intention regarding organ donation, it 
is evident that spiritual belief is the most important 
predictors followed by altruism. The result of this study 
is in line with those of previous studies which found that 
spiritual belief is the key factor influencing organ donation 
intention Lam & McCullough29; Bresnahan, Guan, Smith, 

Wang & Edmundson7; Bortz, Ashkenazi& Melnikov6; 
Hvidt, Mayr, Paal, Frick, Forsberg & Büssing20.  As 
majority of the respondents were Malay, thus their 
religious belief would be the driver towards intention. 
Religious belief is closely related to spiritual belief Hill 
& Pargament17; Gorsuch & Walker14 it is not surprising 
that spiritual belief significantly influenced their organ 
donation intention. Spiritual belief is closely related on 
an individual perspective on life Holland, Kash, Passik, 
Gronert, Sison, Lederberg, & Fox18 and sense of purpose 
of life Thoits47 and this was found to be a key mechanism 
linking the importance of helping others. However, this 
driver is only one part of individual belief system.

There is another key driver to organ donation 
intention as the findings of this study discloses that there 
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is a significant relationship between altruism and organ 
donation intention. This finding is supported by results 
from previous studies on organ donation Richardson & 
Hurwitz40; Kopfman & Smith28; Morgan & Miller36; Bolt, 
et al.5; Nuffield Council on Bioethics37; Moorlock, Ives, 
& Draper35. This can be explained by the fact that the 
majority of the respondents of this study were women, 
and based on previous literature, women are more 
empathetic and altruistic than men Chaplin & Aldao8; 
Auyeung, Allison, Wheelwright, & Baron-Cohen3; 
Christov-Moore, Simpson, Coudé, Grigaityte, Iacoboni, 
& Ferrari10 and women express a greater willingness 
and a more favourable attitude toward organ donation 
Thomson, Robinson & Kenny, 2002; Sanil43; UNOS50. 
Moreover, it can be explained by the fact that individuals 
are urged to donate partly to fulfil their motivation to 
help others and they believed that this will promote the 
kind of community where others would do the same for 
them. This is due to the increased feelings of empathy 
experienced by altruistic individuals.

The present study has several limitations. One of 
the limitations of the study is the lack of generalizability 
of most of the respondents were female and Muslim. 
Another limitation is that, the constructs, namely altruism, 
attitude and spiritual belief only took account of about 
50.8% variation in intention regarding organ donation. 
Possibly there are other factors that could influence the 
organ donation intention among Malaysians. Further 
research should be conducted to identify other variables 
influencing intention regarding organ donation such as 
the gender, education level, religious view, knowledge 
and subjective norms.

In summary, the findings suggest for the development 
of the content for future campaign and programs in to 
induce awareness and persuade individuals to register 
as an organ donor. The results may provide insight into 
how organ donation registration rate may be improved. 
The healthcare providers and policy makers must be 
aware on the significant influence of spiritual beliefs 
on the intention regarding organ donation. They must 
acknowledge and respect the beliefs and values of 
our multicultural society and recognizing our diverse 
spiritual beliefs. Therefore, involvement of spiritual 
leaders and the medical community is imperative to 
increase the organ donation rate. Re-evaluation and 
enhancement of the current national program and 
policies on organ donation are crucial to enhance public 
awareness and acceptance towards organ donation to 
address the problem of organ shortage in Malaysia.
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ABSTRACT

Transfer of knowledge about innovation in agriculture is essential in improving the living standard of the rural 
community. This study focus on the collaboration of Universiti Utara Malaysia-Coconut Island Resources 
(UUM-CIR) hydroponics knowledge transfer to local communities of four villages namely Kampung Pulau 
Nyior, Kampung Alor Batu, Kampung Gelong, and Kampung Bemban, Jitra in the district of Kubang Pasu, 
Kedah. The objective of the study is to measure the effectiveness of the hydroponics technology knowledge 
transfer program by UUM-CIR to Mukim Gelong villagers. A total of 40 respondents was selected from 
the four villages and have been exposed to the hydroponics technology. The findings showed about 42.5% 
of the respondents were above 40 years old. In terms of gender, 57.5% of the respondents were female. 
Majority (70%) of the respondents are aware of hydroponics technology while most (32.5%) of them heard 
through the media such as newspaper, television and radio. More than half (55%) of the respondents have 
knowledge about hydroponics technology while 77.5% of respondents never used hydroponics technology. 
However, 37.5% of the respondents do not know how to set up the hydroponics kit before the workshop. 
Interestingly, after the workshop almost all (97.5%) the respondents could set up the hydroponics kit on 
their own and enjoyed using hydroponics technology. Based on this, knowledge transfer of hydroponics 
technology workshop was found to be effective to the local community with the collaboration of university 
and industry. The willingness to adapt the hydroponics technology will lead to reduction in household 
spending on purchase of vegetables, enhance food security and increase their intake of nutritious food which 
will create a healthy community.

Keywords: Effectiveness, Hydroponics technology, Knowledge transfer, Rural community.

INTRODUCTION

The important tool for sustainable growth, poverty 
alleviation and ensuring food security in developing 
countries is through agriculture. In agriculture, 
hydroponics technology is probably the most intensive 
method for food production which involves less capital 
and increase profit realised by the farmers’ (Jensen14; 
Obisesan et al20). According to Sinsinwar and Teja28, 
hydroponics is the technology of growing plants without 
the use of soil but through nutrient solution. Similarly, 
Beibel4 stated that hydroponics was derived from Greek 
words hydro meaning water and ponos meaning work.

Hydroponics technology has been used for several 
years in United States of America (U.S) and Australia while 

Latin America just adopting its use (Kartasi17). The U.S. 
Army used hydroponics for vegetable production during 
world war for civilians and soldiers (Jones15; Sawas26). 
Equally, Hussain et al13. studies show the successful 
use of hydroponic technology for vegetable production 
for passengers in Wake Island. For decade, hydroponics 
methods have been used to assess development and growth 
of fruits, vegetables and flowers. Likewise in Asia, there 
has been high interest in the use of hydroponics to appraise 
development and growth of crops such as rice and wheat. 
This system makes it easier for proper monitoring of 
nutrient uptake, physiological growth status, morphology 
of the root and yield (Onanuga21).

Hydroponics technology can be used to solve the 
problem of food insecurity due to its cost effectiveness 
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and contains all the nutrients required for plant growth 
(Buwalda et al7). Hydroponics technology can also 
be used where arable land is limited and in tropical 
countries with plentiful land. It also offers products 
of high quality, high level of production, reduce use 
of pesticides and free from soil conditions (Corrêa et 
al9). According to Fahey11, hydroponics technique has 
been used in the urban areas to enhance fresh food 
accessibility and reduce poverty level in the area. In 
New York and Montreal, advanced entrepreneurs have 
applied hydroponics to grow produce on urban rooftops. 
The hydroponic industry is anticipated to grow more 
rapidly as soil state becomes difficult. This system 
should be adopted to increase the quality and yield of 
produce in order to ensure food security (Ayele et al2).

Food security occurs when people have access to 
sufficient and nutritious food that meets their dietary 
needs for a healthy life and it is measured through 
four scopes which include accessibility, availability, 
sustainability and utilization. The quality of life and 
well-being of people plays an important role in a country 
(Osseweijer et al23). However, food prices are one of 
the major factors contributing to food insecurity. High 
cost of food can lead to food insecurity as a result of 
low ability of people to manage with high food costs. 
In Malaysia, there is significant increase in the cost 
of living due to increase in the price which effects the 
quality of life of people especially the low income 
households (Gustafson12). The major factors influencing 
food security household is their monthly income. Hence, 
these households switch to cheaper food or forgoing 
some important food items which is important for their 
health especially vegetables. High prices in vegetables 
are due to uncertain climate and increase in other inputs 
such as land, labour, chemicals, fertilizers and machinery. 
Hence, this contributes to shortage of fresh vegetables 
and created a situation of supply less than demand. 
Eventually, the prices of vegetables increase. In order to 
improve the standard of living of low income households 
and to ensure food security, hydroponics technology 
can be introduced to these households. Hence, UUM 
with collaboration of CIR has conducted hydroponics 
technology transfer workshop. Four lecturers and 12 
facilitators (UUM Agribusiness Management students) 
and two staffs from CIR were involved in this workshop. 
The objective of this workshop is to transfer the 
hydroponics technology knowledge to selected villagers 
to encourage them to grow their own vegetables using 
the transferred technology.

Knowledge about hydroponics technology can 
help in improving production, reduce production costs, 
increase households’ profits and reduce expenses for 
vegetable expenditure among the local community. 
The main objective of the study is to measure the 
effectiveness of the hydroponics technology knowledge 
transfer program by UUM facilitators and Coconut 
Island Resources company to the rural communities 
namely villagers from Mukim Gelong, Jitra, Kedah. 
The specific objectives of the study are: (i) to profile 
the demographic information of the respondents, (ii) 
to examine the awareness level towards hydroponics 
technology, and (iii) to assess the effectiveness of the 
knowledge transfer workshop.

THEORETICAL AND EMPIRICAL REVIEW

Hydroponics technology has helped the growers 
to reduce their cost of operation by setting up under 
safeguarded structure such as use of plastics or green 
house (Bradley & Marulanda6). This technique does not 
make vegetables vulnerable to weeds, insects and diseases 
but reduces costs for planting and harvesting of crops 
(Banez & Manipon3). This study used the theoretical 
approach drawn from diffusion on innovation (DOI) by 
Rogers24. According to Rogers25, adoption decision is a 
procedure that does not take place suddenly but happens 
gradually. The farmer needs to try different technologies 
in order to identify a suitable one that works perfectly 
well on their farm with resources available before 
deciding to incorporate the technology into practice. 
Process of decision on innovation involves seeking and 
processing of information activity, where an individual 
is inspired to lessen in decision about an innovation. 
Individual have to pass through five steps of decision 
innovation process before adoption of technology 
which involves knowledge, persuasion, decision, 
implementation and confirmation. Straub29 opine that 
understanding of adoption was based on behavioural 
change. This indicates that adoption occurs gradually 
and after acceptance it can be used and integrated into 
the farmer’s system. Adoption level of hydroponics 
technology is based on farmer’s choice. According to 
Bhattarai5, various factors determine decision of adoption 
such as demographic characteristics, awareness, features 
of technology and policy. Benefit to be derived from 
the use of hydroponics technology inspires farmer’s 
level of adoption. Meanwhile, Rogers24 opine that early 
adopters of theory of diffusion of innovation have more 
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educational years than late adopters. This implies that 
formal education and training will have positive impact 
on level of adoption of innovations.

Hydroponics method reduces pesticides application, 
other agrochemicals, limit cost of production and increases 
profitability (Sawas26). However, due to economic crises 
in the country like Thailand, expansion of hydroponics 
technology has taken place throughout the country and 
has increased number of hydroponics farmers rapidly for 
commercial purpose (Mortri & Wattanapreechanon19; 
Department of Agriculture10). Likewise, Sheikh27 opine 
that hydroponics system has been used for only 40 years 
on commercial basis and it is a technique that can be used 
for agriculture sustainability, rural development, poverty 
alleviation and safeguard food security. The hydroponics 
technology reduces production cost and increase income 
level. Farmers were encouraged to embrace the use of 
hydroponics technology which involves less stress and 
good yield of produce (Orsini et al22; Wattanapreechanon 
& Sukprasert32)

Reviewed literatures revealed that demographic 
characteristics are one of the factors that determine 
decision level towards adoption of hydroponics 
technology (Bhattarai5; Kartasi17; Awotide et al1). It is 
expected that young people will adapt new technology 
compared to older people who are likely to show 
unwillingness attitude towards adapting new technology. 
Similarly, individuals with high level of education are 
expected to embrace the use of hydroponics technology 
compared to people with low level of education 
specifically below secondary education. Educated people 
are more exposed and have high flexibility level to 
adoption of technology. Based on gender level, females 
participate in farming activities more than the males and 
the possibility to adapt hydroponics technology is higher 
among the females. Also, income level determines level 
of technology adoption. People who earn more will have 
the capacity to meet with the expenses of materials to 
be used for setting up of the hydroponics kit (Kartasi17; 
Velandia et al30; Joy16). Furthermore, Joy16 revealed that 
cost of technology reduced level at which people adapt 
hydroponics technology.

Moreover, level of awareness is another major 
factor that create acceptance of new technology. 
Studies from Kartasi17 indicated that dissemination of 
information regarding benefit attached to hydroponics 
technology, knowledge and trained expertise on the 

use of hydroponics technology are limited and has 
contributed to low level of awareness of hydroponics 
technology. People with knowledge of hydroponics 
technology have high possibility to adapt hydroponics 
technology. Moreover, Velandia et al30 opine that 
knowledge derived from extension services and other 
sources of information plays significant role towards 
adoption of technology. Information of hydroponics 
technology provides adequate knowledge, costs and 
benefits to be derived from the use of the technology. 
Access to information on hydroponics technology is 
very essential and increase adoption level (Awotide et 
al1; Kibiti & Gitnga18). Technology awareness is very 
important because it makes people to embrace and adopt 
it. It can be practiced at the backyard with little stress, 
disease free, no soil and less water for culture. Similarly, 
it can be used to provide intensive food production in a 
limited space in developing countries and could serve 
as source of livelihood through vegetable production 
on a limited scale in a given local environment (Mortri 
& Wattanapreechanon19). In order to ensure that 
hydroponics technology is successful, research effort 
should concentrate on the production aspect and adequate 
knowledge to operate the system effectively is required 
by the farmers (Buwalda et al7; Wattanapreechanon & 
Sukprasert32; Kibiti & Gitonga18). Adoption level of 
hydroponics technology can be enhanced through design 
of suitable policy and capacity development (Joy16).

Based on our limited readings, there are no studies 
that measure the impact of hydroponics technology 
knowledge transfer program involving the collaboration of 
public university and industry to rural community. Hence, 
this study will measure the effectiveness of knowledge 
transfer of hydroponics technology program to selected 
community with the help of UUM-Coconut Island 
Resources towards development of rural community.

METHODOLOGY

The objective of the study is to measure the 
effectiveness of hydroponics technology knowledge 
transfer program which was carried out by UUM-CIR to 
four villages namely; Kampung Pulau Nyior, Kampung 
Alor Batu, Kampung Gelong, and Kampung Bemban, 
Jitra, in the district of Kubang Pasu, Kedah. The villages 
were chosen because of the location near to the CIR (the 
industry partner with UUM). Majority of the respondents 
were chosen based on their interest in agriculture. Non-
probability sampling technique was used to select 10 
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people per village based on their interest in agriculture 
and this gives a total of 40 participants for this study. 
The workshop was carried out by UUM facilitators and 
CIR in implementing the knowledge transfer in which 
the company carried out its social responsibility by 
providing training, equipment and venue for the project. 

Structured questionnaires were used for data 
collection from the respondents and administered with 
the help of trained research assistants. The design of 
the questionnaire was based on perceptions towards 
the hydroponic technology among the villagers. The 
questionnaire was divided into four parts; demographic 
factors, awareness towards hydroponic technology, 
behaviour before adapting hydroponics technology and 
behaviour after adapting hydroponics technology. The 
questionnaire and interview were administered using 
Bahasa Melayu. After training, the respondents were 
given a questionnaire to gauge the effectiveness of this 
workshop (post testing). The time period between pre-
testing and post-testing was within a day; before the start 
of the workshop and after the end of the workshop which 
took a day (two sessions).

The effectiveness of knowledge transfer during 
the one day workshop among the people involved 
can be seen through their ability to perform their own 
hydroponics kit set up by their own. Data were analyzed 
using descriptive statistics (frequency, percentage, mean, 
standard deviation), mean value for 4-point likert scale 
and cross tabulation analysis. Mean is simply the average 
score and the formula is: μ = (Ʃxi)/n where μ stands for the 
sample mean, Ʃ means summation, xi represents all of the 
x-values and n means the number of items in the sample. 
Standard deviation is a measure of variability (spreads 
out) around the mean. The formula of standard deviation 
is: σ= √Ʃ(x- μ)2/ (n-1) where σ means standard deviation, 
Ʃ means summation, x represents individual values in the 
data set, μ stands for the sample meanand n means the 
number of items in the sample. Cross tabulation is a two-
dimensional table that shows the relationship between 
two variables in a row and column.

RESULTS

Demographic factors of respondents: The results 
indicate that almost half (45%) of the respondents 
were above 40 years old, 22.5% were between 21–30 
years old, 17.5% were less than and equal to 20 years 
while 15% were between 31–40 years old respectively. 

Majority (57.5%) of the respondents were females while 
42.5% were males respectively. Based on occupation 
level, most (35%) of the respondents were students 
followed by retirees (17.5%) and housewife (15%) 
respectively. Fifty five percent (55%) of the respondents 
have within 6–10 people as their total family members 
while about 43% have within 1–5 people in their 
family members respectively. Majority (57.5%) of the 
respondents were married while 42.5% were single. In 
terms of educational level, findings showed that 47.5% 
of respondents had Sijil Pelajaran Malaysia (SPM) 
qualification, 30% diploma, 7.5% Sijil Tinggi Pelajaran 
Malaysia (STPM) qualification, 5.0% Degree, 2.5% 
Master while 7.5% had other educational level such as 
certificates and Penilaian Menengah Rendah (PMR). 
Findings revealed that most (40.0%) of the respondents 
earned less than RM 1000, 27.5% earned between RM 
1001 to RM 2000 as their monthly salary, 12.5% of the 
respondents earned more than RM 2001 while 20% of 
the respondents do not have income. Basically, all of the 
respondents were considered as low income group.

Awareness towards hydroponics technology: In terms 
of awareness towards hydroponics technology, majority 
(70%) of the respondents have heard about hydroponics 
technology while 30% of them have never heard about it. 
The sources of information on hydroponics technology 
shows that about 32.5% of the respondents received 
information through media such as newspaper, television 
and radio; 17.5% from family and friends, 12.5% from 
government and non-governmental organization, 5.0% 
through their agriculture teacher while 2.5% from 
other source. More than half (55%) of the respondents 
have same knowledge about hydroponics technology 
while 45% of them do not have any knowledge about 
hydroponics technology. In terms of usage, 22.5% of the 
respondents revealed that they have used hydroponic 
kit before. Meanwhile 12.5% of them have used it for a 
period of more than 1 year, 7.5% of the respondents have 
used it for a period of less than 3 months while 2.5% 
have used it for a period of 3 to 6 months respectively. 
Most (20%) of the respondents adapted hydroponics 
technology because it is a simple method while 2.5% 
adopted because of its worthy results.

Behaviour before and after the workshop on transfer 
of knowledge on adapting hydroponics technology

Descriptive statistics behaviour of respondents 
before the workshop shows majority (62.5%) of the 
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respondent does not know how to set up hydroponics 
kit but after the workshop about 97.5% know how to set 
up hydroponics kit. Around 72.5% of the respondents 
think cost of applying hydroponics kit between RM150 
– RM200 per set worth it before the workshop while 
after the workshop 100% of the respondents think cost 
of applying hydroponics kit worth it. Furthermore, about 
85% of the respondents enjoyed using hydroponics kit 
before the workshop while 100% of the respondents 
enjoyed using hydroponics kit after the workshop 
respectively. This implies that after the workshop, more 
respondents enjoyed using hydroponics kit for vegetable 
cultivation. More than half (60%) of the respondents 
were willing to carry out hydroponics activities at their 
home if the cost is borne by their party while after the 
workshop 87.5% of respondents showed willingness to 
carry out hydroponic activities at their home if the cost 
is borne by their party. 

Out of all the respondents, 60% of them are willing 
to pay for the cost of the hydroponic equipment before 
the workshop. However, after the workshop, all of the 
respondents (100%) were willing to pay for the cost of 
the hydroponic equipment. Meanwhile, majority (97.5%) 
of the respondents were willing to pay between RM150 
– RM200 for the cost of the equipment while 2.5% were 
willing to pay between RM201-RM250 respectively. 
About 87.5% of the respondents showed willingness 
to join hydroponics workshop before attending this 
workshop. However, after attending this workshop, the 
percentage increased to 92.5%. Moreover, about 92.5% of 
the respondents showed interest in conducting vegetable 
farming using hydroponic kit well after workshop 
respectively. Based on these results, it is revealed that 
hydroponics technology knowledge transfer one day 
program by UUM-CIR was found to be effective.

Perception and rating of respondents regarding the 
hydroponics technology after the workshop: The 
extent to which respondents agree or disagree regarding 
the use of hydroponics technology in the agriculture 
based on the 4-point likert scale shows the mean values 
(3.73, 3.62, 3.58, 3.65). This has indicated that use of 
hydroponic technology will help respondents to learn 
new things, generate income, increase their skills and 
they believe it is an effective technology respectively 
while respondents disagree with some statements based 
on the mean values (1.80, 1.85, 2.20) which says they will 
avoid using hydroponics technology, technology used 
too much time and too costly in terms of resources, time 

and effort respectively. Descriptive statistics of rating 
the hydroponics technology after the workshop based 
on the 4-point likert scale used to rate the hydroponics 
technology after the workshop, the mean value (3.85) 
shows that majority of the respondents rated the project 
a good and excellent one.

DISCUSSIONS

Hydroponics technology is a method which does 
not require huge land but small parcel of land and a 
few employees for execution. Results showed that 
females were more aware of the hydroponics technology 
compared to males in the study area. Out of 57.5% of 
the female respondents, 50% of them had positive 
behaviour towards adapting hydroponic technology 
after the workshop. According to Kartasi17, female 
are involved in farming activities and are more likely 
to adapt new technology but their decision is highly 
affected by male being the household heads. Almost 
half (45%) of the respondents are above 40 years 
of age which is in accordance with Joy16 findings. 
According to Velandia et al30 and Walton31 studies, it 
was revealed that age influenced level of adoption of 
technology among farmers. From the study, more than 
half (57.5%) of the respondents have SPM educational 
level while 30% had diploma respectively. Study by 
Caswell8 shows that education affects the adoption level 
of technology and increase productivity levels. It was 
stated further that level of education creates a mental 
attitude psychologically towards efficient and effective 
acceptance of new technologies. Results indicated that 
most (37.5%) of the respondents income falls within 
RM1000 – RM2000 and this implies that people that earn 
higher income level will be able to afford the production 
cost and set up expenses of the hydroponic kit.

Results showed that a larger percentage of 
respondents have heard about hydroponics technology 
before. The major source of information on hydroponics 
technology is through media such as newspaper, 
television and radio followed by family, friends and 
government/ non-governmental organization. Findings 
are in line with Awotide1 which stated that access to 
adequate information about agricultural technologies 
was essential to increase adoption level. Adoption 
of technology in a local community depends on the 
willingness of the people. Results showed that more 
than half (60%) of the respondents are willing to carry 
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out hydroponic activities at their home if the cost is 
borne by their party. Also, 60% of them were willing 
to pay for the cost of the hydroponic equipment. 
However, majority (92.5%) of the respondents showed 
interest in cultivating vegetables using hydroponics 
methods after the workshop. The effectiveness of 
hydroponics technology knowledge transfer workshop 
was measured through the pre and post-testing of the 
workshop and findings showed that almost all (97.5%) 
the respondents were able to set up the hydroponic kit, 
harvest vegetables well and enjoy using hydroponic 
technology after the workshop. Furthermore, findings 
showed that knowledge transfer of hydroponic vegetable 
cultivation methods was effective because the number 
of respondents towards positive behaviour to adapt the 
hydroponics technology increased after the workshop. 
Kartasi17 opine that inadequate dissemination of 
information on the benefits attached to the use of the 
technology has made hydroponics technology not to be 
widely known in the local communities and encounters 
faced in locating experts with adequate knowledge of 
hydroponic technology. Furthermore, Kartasi17 observed 
that hydroponics will go a long way in improving food 
security due to its lower cost of production.

CONCLUSIONS AND POLICY 
RECOMMENDATIONS

Adoption of hydroponics technology by the local 
community has to do with awareness, adequate knowledge 
and effective training on good management practices 
to ensure continuity of the technology. Innovations of 
technology will help to improve production, reduce 
production costs, increase farmers’ profits, reduce 
household expenses for vegetable food component 
among the local community and enhance food security. 
Findings revealed that 32.5% of the respondents above 
the age of 40 years old were aware of hydroponics 
technology. Awareness level was high among the female 
respondents (37.5%) compared to male respondents 
(32.5%). Likewise, 40% of the married respondents were 
more aware of hydroponics technology when compared 
with 30% of the single respondents that were aware 
respectively. Results from pre and post-testing of the 
knowledge transfer of hydroponics technology indicated 
that after the one day workshop, about 97.5% of the 
respondents could set up the hydroponic kit, harvest 
vegetable well, were willing to pay for the cost of the 
equipment, think cost of applying hydroponic worth it 
and enjoyed using hydroponics technology respectively. 

The results also showed that, 92.5% of the 
respondents were willing to join hydroponic knowledge 
transfer project and were interested in conducting 
vegetable farming using hydroponic methods after 
the workshop respectively. Meanwhile, 87.5% of the 
respondents were willing to carry out hydroponics 
activities at their home after the workshop. At the end 
of the workshop, respondents rated it has a good one 
while most of them participated in order to get more 
knowledge, due to interest in vegetables and simple 
method. However, economic prospects of adoption of 
hydroponics technology will improve if public policies 
support subsidies for production systems is designed by 
the governments.

This study recommends that knowledge transfer of 
hydroponics technology should not only concentrate 
on the older people but also encourage young people to 
participate in the local community. Similarly, females 
should be trained on the use of hydroponics technology 
irrespective of their marital status and educational level. 
In addition, local community should be enlightened more 
about the benefit attached to the usage of hydroponics 
technology and proper training should be given to them.
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ABSTRACT

Tax evasion is a crime. Recent estimates registered the loss of tax revenue amounting to USD3.1 trillion 
or 5.1% of world’s GDP. Tax revenue losses have negative consequences to the government ability to 
fuelled economic growth by providing enough public infrastructure and other services. In this study we 
have estimated the share of shadow economy to the official economy for five ASEAN economies, namely; 
Indonesia, Malaysia, the Philippines, Singapore and Thailand for the period 1980-2013 using the MIMIC 
model. The indexes of the shadow economy from the MIMIC model were then used to calculate the loss in 
tax revenue as a result of the presence of the shadow economy. We then test the hypothesis that the level of 
economic development and tax burden play an important role in mitigating tax evasion. Our results indicate 
that increasing economic development and tax burden in all five ASEAN economies Malaysia increased tax 
evasion for the period 1980 to 2013.
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INTRODUCTION

One of the most common and persistent problem 
for any nations is tax evasion. Cerqueti and Coppier10 
argue that the tax revenue loss has serious economic 
consequences to the government. By evading taxes the 
government are deprived from providing adequate public 
financing and investment, which results in fewer jobs, 
hospitals, schools, less infrastructure, and ultimately 
less development, as well as other facilities that would 
benefit the society (Johnson et al.33). Furthermore, large 
tax evasion signifies that the country having large shadow 
economy compared to the developed world (Fuest and 
Riedel22). Franzoni21 asserts that the loss of tax revenue 
may result in slow economic growth, upsetting the proper 
functioning of the government as the ability to finance its 
basic expenses is threatened. Thus, fighting tax evasion 
should be an important agenda for any government.

The Tax Justice Network53 has reported that the 
estimated total tax evasion is in the excess of USD3.1 
trillion or about 5.1% of world’s GDP. Europe 
experienced tax losses of USD1.5 trillion, followed by 

Asia USD666 billion, North America USD453 billion, 
South America USD376 billion, Africa USD79 billion 
while the Oceania USD46 billion. Among the ASEAN-5 
economies Malaysia ranked fourth with total tax evaded 
of USD11.2 billion; after Thailand USD25.8 billion, 
Indonesia USD17.8 billion and the Philippines USD11.7 
billion. On the other hand, Singapore experience tax 
losses of USD4.1 billion.

The report further point out that the loss from tax 
evading activity occurs as a result of shadow economic 
activities existed in all economies. Nevertheless, tax 
evasion can also due to tax haven activity, trade mispricing 
and trade misinvoicing. Tax haven countries are those 
countries characterize of having low or non-existent tax 
rates on some types of income, lack of transparency, 
bank secrecy, lack of information sharing, and requiring 
no economic activity for an entity to obtain legal status 
(Gravelle26). Zucman 56 estimates that bank deposits 
in Switzerland constitute about one third of the global 
stock of household offshore wealth and it is believed that 
a fraction of this wealth escapes home country taxation 
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(offshore tax evasion). Johannesen32 reports that most of 
this wealth is owned by the very richest households and 
that it is largely escapes taxation. In tax haven countries 
with strict bank secrecy rules, banks do not generally 
report the investment income earned by their clients to 
the tax authorities, and therefore escape paying taxes. 
Henry30 reports that it is estimated that the accumulated 
offshore wealth stock owned by developing country 
residents was worth at least USD6.2 trillion by 2007. 
This implies that developing countries might be losing 
as much as USD120-160 billion per year in lost tax 
revenue on the interest and other income generated by 
all this unreported anonymous wealth. Henry30: p.20 
further contends that “developing countries as a whole 
didn’t really face a “debt” problem, but huge “offshore 
tax evasion” problem”.

On one hand, trade misinvoicing occurs when 
trading partners write their own trade documents through 
export under-invoicing and import over-invoicing. 
Corrupt government officials, criminals and commercial 
tax evaders are able to easily move assets out of the 
countries and into tax havens, anonymous companies, 
and secret bank accounts (Kar and Spanjers36). In 
2012, the Asian region recorded the highest among the 
developing countries experiencing trade misinvoicing 
outflows accounted forUSD354 billion of funds “flight” 
out of the country. Among the ASEAN-5 economies, 
Malaysia ranked 1st with fund outflows of USD39 
billion, followed by Thailand USD28 billion, Indonesia 
USD20 billion and the Philippines USD5 billion. On the 
other hand, trade mispricing due to activities through 
which profits of companies (MNCs) are shifted from 
developing countries to developed country banks and tax 
havens. Trade mispricing can occur when the underlying 
trade involves transactions between related parties, such 
as trade transactions between international subsidiaries 
of a large parent corporation (Hollingshead31). It is 
reported that as a result of trade mispricing, the yearly 
average tax revenue loss incurred by Malaysia, average 
2002-2006 is about USD4.9 billion, followed by the 
Philippines USD4.3 billion, Indonesia USD3.1 billion 
and Thailand USD1.4 billion.

Interestingly, Martinez-Vazquez 41 found that a 
significant feature of the tax system in Asia is that tax 
burdens at the regional scale are among the lowest in 
the world. The average tax-GDP ratio in Asia has been 
approximately half that of the European Union, and it 
is also below the ratio for Africa and the Middle East, 

and for the Americas. However, there are disparities 
among the ASEAN-5 countries in the tax-GDP ratio with 
Thailand being the highest (16.3%), followed by Malaysia 
(15.8%), Singapore (14.1%), the Philippines (13.8%) and 
Indonesia (13.6%). Nevertheless, the daunting question 
that is relevant to tax evasion is: why people evade tax? 
According to Hanousek and Palda28, people did not just 
evade taxes in order to enrich themselves but as a means of 
signalling their discontent with the quality of government 
services they received. Their study on the transition 
economies found some evidence that when people believe 
the quality of government services to be poor, they will 
evade taxes in response.

In fact, earlier Feige19 contends that a rising public 
dissatisfaction with the performance of government 
and/or a growing public distrust and resentment may 
potentially contribute to the size of the shadow economy, 
and economic activities in the shadow economy will be 
tax evading (Tax Justice Network53). In another study, 
Torgler54 analyses tax morale in seven Asian countries 
and found that tax morale is very low in the Philippines 
and relatively high in Japan, China and Bangladesh. 
Further analyses assert that Philippines having the 
lowest tax morale among the evaluated Asian countries 
are also having the biggest size of the shadow economy; 
while countries like Japan and China having higher tax 
morale but also having a lower size of shadow economy. 
Generally, the study suggests that trust in the government 
and the legal systems have a positive effect on tax morale.

The purpose of the present paper is to determine 
factors affecting tax evasion in the ASEAN-5 economies. 
According to Schneider49 activities in the shadow 
economy in most cases imply the evasion of direct or 
indirect taxes, such that the factors affecting tax evasion 
will most certainly also affect the shadow economy. In 
this study we employ the MIMIC model to estimate the 
index of the shadow economy for each of the ASEAN-5 
country. From this index we can calculate the amount of 
tax evasion and thereafter, we employ the cointegration 
approach to determine the long-run relationship between 
tax evasion and its determinants – tax burden and 
economic development.

The paper is organized as follows. In the next section 
we discuss the MIMIC model used to estimate shadow 
economy; section 3 presents the tax evasion model; and 
in section 4 we discuss the estimated tax evasion model. 
The last section contains our conclusion.
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ESTIMATING THE SIZE OF SHADOW 
ECONOMY

To estimate the revenue from tax losses it is imperative 
to estimate the extent of the shadow economy. In this study 
we follow the approach popularize by Schneider and his 
associates (Schneider and Enste50, 51; Schneider47; Bajada 
and Schneider47; Dell’Anno et al.14; Buehn5) by using the 
multiple indicators multiple causes (MIMIC) method 
to estimate the shadow economy which is consider a 
latent variable (unobservable). In our study the causal 
variables (in logarithm) are government consumption (), 
inflation rate (), tax burden (), and unemployment rate 
(). It is expected that increase government consumption 
in the official economy will instigate crowding-out 
effect and also introduces distortions to competition in 
the market, and encourage individual and firm towards 
shadow economy. Similarly higher tax burden will push 
people to participate in the shadow economy and evade 
taxes. Unemployment and inflation indicate peoples’ 
misery as a result of recession or economic downturn. 
In such condition individual or firm will move towards 
shadow economy to find alternative source of income 
and cheaper goods and services. For the indicators 
variables we used currency to money supply (M1) ratio, 
(), and real GDP per capita, (). The increase in the official 
GDP as well as currency will indicate increasing in the 
shadow economy. The data for currency, money supply 
M1, tax burden, inflation, unemployment rate and real 
GDP per capita were collected from World Development 
Indicators at the World Bank database. The data used in 
the study span from 1980 to 2013.

The MIMIC model used in the study is formulated 
as follows:

yt = ληt + εt …(1)

ηt = γ' xt + ξt …(2)

where  is an unobserved latent variable, shadow 
economy; 

y' =(y1, y2) = (lgdppct, lcurrencyt) is a vector of 
indicators for the latent variable h; and x' = (x1, x2, …, x4) 
= (lgovtconspt, linflationt, ltaxburdent, luemploymentt) is 
the vector of the causes of h; l and g are (px1) and (4x1) 
vectors of parameters; and e and x are (px1) and are scalar 

random errors. Giles24 shows that Equations (1) and (2) 
can be viewed as a multivariate regression model,

yt = Πxt + zt …(3)

where Π = λγ' and zt = λξt + εt.

Equation (1) is the measurement model while 
Equation (2) is the structural model. The consistent and 
asymptotically efficient estimates for the parameters l and 
g (the elements of P) can be obtained using the restricted 
maximum likelihood estimation method. However, 
the estimation of Equations (1) and (2) requires a 
normalization of Equation (1), which is generally achieved 
by constraining one element of l to a pre-assigned value 
(e.g. λ1 = +1 or −1). Once the estimate for g is obtained, 
the latent variable ht can be predicted at each observed 
sample point xt, and the size of the shadow economy can 
be evaluated. Figure 1 shows the path diagram where 
potential causes of the shadow economy are shown on the 
left and the indicators on the right.

Figure 1: MIMIC Model

To make estimation feasible we set the coefficient 
of one of the measurement model’s indicator variables 
to non-zero. In this study we fix the coefficient of the 
variable real GDP per capita, lgdppct, equal to +1, and 
Table 1present the results of the estimated MIMIC 
model for each of the ASEAN-5 country. The result of 
the MIMIC models is quite encouraging as some of the 
variables are significant and show correct signs. The 
shadow economy show positive relationship with real 
GDP per capita and negative relationship with currency 
holdings. The result implies that the increase in real 
GDP per capita (income) increases shadow economy, 
while the increase in currency holdings in the shadow 
economy suggest a reduction in the used of currency 
holdings in the official economy. For the causal variables 
majority of the variables are statistically significant at 
least at the 10% level.
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Table 1: Results of the MIMIC models

Causes and Indicators Indonesia Malaysia Philippines Singapore Thailand
Causes

lgovtconspt

0.193 0.245* 0.018 -0.858*** 0.146
(1.076) (1.693) (0.450) (2.894) (0.430)

linflationt

-0.202 -0.067** -0.179 -7.360*** -5.461***
(0.885) (2.533) (0.707) (4.031) (4.333)

ltaxburdent

-0.424*** -1.241*** -0.016 -1.636*** 1.348***
(3.087) (8.521) (0.411) (4.888) (3.151)

luemploymentt

0.421*** -0.783*** 0.049 -0.337*** -0.428***
(7.812) (12.000) (0.693) (3.107) (5.375)

Indicators

lcurrencyt

-0.232*** -0.904*** -3.774 -0.467*** 0.057**
(3.843) (26.673) (1.147) (4.745) (2.005)

lgdppct 1.000 1.000 1.000 1.000 1.000
Test-statistics

c2 [non-significant] 67.419 65.362 44.867 70.407 48.243
Df 9 9 9 9 9

p-value 0.000 0.000 0.000 0.000 0.000
c2/df [≤ 3.0] 7.491 7.262 4.985 7.823 5.360
GFI [≥ 0.90] 0.604 0.694 0.716 0.633 0.782

AGFI [≥ 0.80] 0.076 0.286 0.338 0.143 0.491
RMSEA [≤ 0.08] 0.444 0.436 0.348 0.455 0.363

RMR [≤ 0.08] 0.027 0.023 0.006 0.016 0.007

Notes: Asterisks (***), (**), (*) denote statistically 
significant at 1%, 5% and 10% level respectively. 
The source for the criteria for the test statistics for the 
MIMIC model are from Joreskog and Sorbom34 for chi-
square; Chau and Hu11 for GFI and AGFI; Browne and 
Cudek (1999) for RMSEA and RMR. Figures in square 
brackets are favourable test statistics for good fit.

As for the overall goodness of fit of the MIMIC 
model, we report the chi-square (c2) with degree of 
freedom (df), normed chi-square (c2/df), goodness 
of fit index (GFI), adjusted goodness of fit (AGFI), 
root mean squared error of approximation (RMSEA), 
and root mean square residual (RMR). Generally the 
results for the goodness of fit of the MIMIC models 
are not encouraging. This is not surprising as the data 
do not fit the model well is attributed to the time series 
and the small sample size used in the analysis (see 
Klaric38; Dell’Anno et al., 2007). Further Dell’Anno 
et al.14 note that the reliability of the MIMIC estimates 
is a controversial matter and the scientific debate is in 
progress. Nevertheless, our main purpose estimating the 

MIMIC model is to compute the index of the shadow 
economy. The ordinal shadow economy (SE) index is 
calculated from Table 1 as follows,

Indonesia: ^ ηInd,t = 0.193* lgovtconspt - 1.202* 
linflationt - 0.424 * ltaxburden + 0.421* luemployment t

Malaysia: ^ ηMal,t = 0.245* lgovtconspt - 1.067* 
linflationt - 1.241*ltaxburden - 0.783* luemploymentt

Philippine: ^ ηPhi,t = 0.018* lgovtconspt - 1.179* 
linflationt - 0.016*ltaxburden + 0.049* luemploymentt

Singapore: ^ ηSin,t = -0.858* lgovtconspt - 7.360* 
linflationt - 1.636*ltaxburden - 0.337* luemploymentt

Thailand: ^ ηTha,t = 0.146* lgovtconspt - 5.461* 
linflationt + 1.348*ltaxburden - 0.428* luemploymentt

These indexes, ̂  hj,t (j = Indonesia, Malaysia, Philippines, 
Singapore, Thailand) are then transformed into a cardinal 
series using the benchmark estimates for each country 
from Schneider48 which is 19.4% of official GDP in 
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2000 for Indonesia; 31.1% for Malaysia, 43.3% for the 
Philippines, 52.6% for Thailand, and 12.7% for Singapore 
from Elgin and Oztunali16. Accordingly, following the 
steps in Dell’Anno and Schneider15 and Buehn and 
Schneider6 we compute the ratio of shadow economy to 
the official GDP (%) equals (^ hj,t,/ 

^ hj,2000) 
~ hj,2000 with ^ ht 

notes the value of the MIMIC index at time, t according 
to Equation (2), ^ h2000 is the value of this index in the 
base year 2000, and ~ h2000 is the exogenous estimate 
(benchmark) of the shadow economy in 2000. For 
example, for the case of Indonesia, shadow economy, 
SE equals [( ^ hInd,t/ 

^ hInd,2000)*19.4%]. In this study we plot 
our estimates of the shadow economy for each of the 
ASEAN-5 country with three other estimates by Alm 
and Embaye1, Elgin and Oztunali16 and Schneider48, 
as presented in Figure 2. Generally our estimates of 
the shadow economy showing similar declining trend, 
however, our estimates seem to be averaging the other 
three estimates.

9

Figure 2: Ratio of shadow economy to GDP in 
ASEAN-5 economies, 1996-2013

Estimating Tax Evasion: The estimates of the tax 
evasion are calculated as tax revenue multiply with the 
ratio of shadow economy to the official GDP. Figure 
3 clearly demonstrates that the share of tax evasion to 
GDP has been on a declining trend for all five ASEAN 
economies.

Figure 3: Tax evasion to GDP ratio in ASEAN-5 
economies

Next we specify the determinants of tax evasion 
for the ASEAN-5 economies. Numerous studies have 
indicated that among others, age structure, income, 
education, financial development can affect people to 
evade taxes. For example, a cross-country study by 
Richardson46, posit that age, education, employment in 
the services sector, fairness and tax morale affect tax 
evasion in 45 countries investigated. Study by Crane 
and Nourzad12 revealed that inflation, marginal tax rate, 
probability of detection, penalty rate, proportion of 
wages to income and real income influence tax evading 
behavior in the U.S. The role of inflation in stimulating 
tax evasion is further supported by Caballe and Panades7.

In two studies on tax evasion in Switzerland, 
Feld and Frey20 and Kirchgassner37, contend that the 
probability of detection, penalty rate, marginal tax rate, 
tax procedures, democracy, income, age distribution, 
type of employment, language, and population are 
important determinants of tax compliance. For the 
OECD countries, Kafkalas et al.35, found that apart 
from income and tax rate, government effectiveness 
(quality of government) and tax monitoring expenses 
influence tax evasion. On the other hand, studies by 
Cebula8 and Cebula and Foley9 indicate that income tax 
rate, unemployment, interest rate, audit and penalty rate 
affect tax compliance in the U.S.

On another strand of study, researchers have 
investigated the role of financial sector as determinant 
of tax evasion. According to Bose et al.3, in developed 
economies characterized by high level of financial 
development, individual or firm have easy access to the 
credit market. However, borrowers have to declare their 
income and/or assets and this can be used as collateral 
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or to gauge their creditworthiness but in doing so they 
will subject to tax liability. Since the value provided by 
the financial intermediation is considerable (Gordon and 
Li25), there is less incentive to evade tax and the need to 
participate in the shadow economy is minimal. 

On the contrary, for developing economies with low 
level of financial development, there is limited access 
to the credit market due to shortage of loanable funds, 
asymmetric information and high cost of borrowings; 
borrowers have less incentive to declare income and/or 
assets. In such environment, tax evasion is substantial 
and shadow economy is also larger. Their cross-
sectional and panel analyses indicate that improvement 
in the development of the banking sector as well as the 
depth and the efficiency of the banking sector contribute 
to smaller shadow economy. The contention that more 
tax compliance is associated with more access to the 
credit market is also supported by the finding in Gatti 
and Honorati23.

However, in this study we specify the determinants 
of tax evasion as follows,

ltaxevasiont = θ0 + θ1 ltaxburdent + θ2 lgdppct + θ3 
lgdppct 

2 + ωt …(4)

where ltaxevasiont is measured by the ratio of tax 
evasion to GDP, ltaxburdent is the ratio of tax revenue to 
GDP, and lgdppct is real GDP per capita to the measure 
economic development or income. All data except tax 
evasion were collected from the World Development 
Indicators published and accessible at the World Bank 
database. It is expected that q1 > 0 and q2, q3 > or < 0. 
l denotes variables in logarithm. The expected sign for 
q2 and q3 is ambiguous. However, as Figure 4 suggest, 
we would expect that there is a non-linear relationship 
between tax evasion and economic development. This 
relationship implies that at lower stages of economic 
development tax evasion are low while at higher level 
of economic development tax evasion tends to increase.

To estimate Equation (4) we first test the order of 
integration of all variables in the equation. The unit 
root test results using ADF-GLS proposed by Elliot 
et al.17 which is more robust to both the augmented 
Dickey-Fuller and Phillips-Perron tests are presented 
in Table 2. Results in Table 2 clearly indicate that all 
variables are I(1), that is the series achieved stationarity 
after first-differencing. These results clearly suggest 
that all variables are non-stationary in levels. Thus, 
estimating Equation (4) using OLS is subject to spurious 
regression results unless the variables are cointegrated. 
A cointegrating regression implies a long-run model.

Table 2: Results of unit root tests

Series Deterministic terms Indonesia Malaysia Philippines Singapore Thailand
Panel A: Series in Levels
ltaxevasiont Constant -0.233 (5) -0.825 (1) -0.438 (1) 0.667 (4) -1.100 (3)

Constant + trend -1.693 (5) -1.345 (0) -0.842 (1) -1.087 (0) -2.093 (3)
ltaxburdent Constant -1.935 (0) -1.851 (0) -1.750 (1) -1.456 (0) -1.498 (0)

Constant + trend -2.429 (0) -2.879 (0) -2.352 (1) -1.818 (0) -1.751 (0)
lgdppct Constant -0.048 (1) -0.066 (1) 0.349 (1) -0.410 (3) -0.332 (1)

Constant + trend -2.194 (1) -2.476 (0) -1.047 (1) -2.371 (0) -1.775 (1)
lgdppct 

2 Constant 0.012 (1) -0.031 (1) 0.390 (1) -0.370 (3) -0.269 (1)
Constant + trend -2.159 (1) -2.502 (0) -0.979 (1) -2.480 (0) -1.829 (1)

Panel B: Series in First-differences
∆ltaxevasiont Constant -3.266***(1) -3.445***(0) -2.784***(0) -3.409***(0) -2.396**(0)

Constant + trend -4.895***(1) -5.848***(0) -4.116***(0) -6.326***(0) -3.095*(0)
∆ltaxburdent Constant -4.633***(0) -5.359***(0) -3.085***(0) -3.563***(0) -3.262***(0)

Constant + trend -6.261***(0) -5.325***(0) -3.279**(0) -4.312***(0) -4.035***(0)
∆lgdppct Constant -3.584***(0) -4.345***(0) -3.401***(0) -4.331***(0) -3.461***(0)

Constant + trend -3.595**(0) -4.725***(0) -4.581***(0) -5.840***(1) -3.715**(0)
∆lgdppct 

2 Constant -3.614***(0) -4.463***(0) -3.355***(0) -5.201***(1) -3.618***(0)
Constant + trend -3.614***(0) -4.770***(0) -4.631***(0) -5.858***(1) -3.821***(0)
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Notes: Asterisks (***), (**), (*) denote statistically 
significant at 1%, 5% and 10% level, respectively. The 
calculated statistics are those computed in MacKinnon40. 
The optimal lag length in round brackets was chosen 
based on SC criterion throughout the analysis.

Since all variables are of the same order of 
integration we can proceed to test for cointegration. The 
conventional method to test for cointegration is the Engle 
and Granger18 two-step procedure (E-G). However, this 
method has been criticized for the low power of using 
the ADF unit root test. The problems associated with the 
OLS approach have led to the development of alternative 
procedures which is more recent and more robust, 
particularly in small samples. To test for cointegration 
in small sample, Pesaran et al.44 suggest using the 
bounds F-test by estimating the following equation. For 
ARDL(1,1,1,1) we can estimate the following ARDL-
UECM (unrestricted error-correction) model using OLS,

∆ltaxevasiont = φ0 + φ1 Δltaxburdent + φ2 Δlgdppct 
+ φ3 Δlgdppct 

2 + ϕ1 ltaxevasiont-1 + ϕ2 ltaxburdent-1 + ϕ3 
lgdppct-1 + ϕ4 lgdppc2 t-1 + ϵt …(5)

where φ0 is a constant term and et is the disturbance 
term. According to Pesaran et al.44, an F-test for the joint 
significance of the coefficients of the lagged levels in 
the above Equation (5), that is the null hypothesis for 
no cointegration amongst variables in the equation, is 
H0 : f1 = f2 = f3 = f4 = 0 against the alternative Ha : 
f1 ≠ f2 ≠ f3 ≠ f4 ≠ 0; are employed to bounds test for 
cointegration or the existence of a long-run relationship 
between tax evasion and its determinants. Rejection 
of the null hypothesis suggests cointegration between 
tax evasion and its determinants. The asymptotic 
distribution of critical values is obtained for cases in 
which all regressors are purely I(1) as well as when 
the regressors are purely I(0) or mutually cointegrated. 
Because the critical value of the test depends on the 
order of integration of the variables, I(d), where 0 ≤ 
d ≤ 1, the test utilizes a critical range such that values 
exceeding the range are evidence of rejection, values 
less than the range are evidence of non-rejection, and 
values within the range are inconclusive. In other words, 
if the F-statistics exceed their respective upper critical 
values; we can conclude that a long-run relationship 
exists, without a need to know the order of integration 
of the regressors. If the F-statistics fall below the lower 
critical values, we cannot reject the null hypothesis of no 
cointegration and estimation can continue assuming no 

long-run relationship. If the F-statistics falls between the 
two bounds, the result is inconclusive. As such one needs 
to know the order of the integration of the underlying 
variables to proceed further. For small sample size as 
in our case we used the critical values tabulated by 
Narayan42.

Once cointegration is established, next we can 
proceed to estimate the long-run model for tax evasion - 
Equation (4). Using the ARDL method, assuming ARDL 
(1, 1, 1, 1) we can specify the following model,

ltaxevasiont = α0 + β1 ltaxburdent + β2ltaxburdent-1 
+ β3 lgdppct + β4 lgdppct-1 + β5 lgdppct 

2 + β6 lgdppc2 t-1 
+ β7 ltaxevasiont-1 + εt …(6)

In the long-run, from Equation (6) we can derive 
the long-run tax evasion model as specify in Equation 
(4): ltaxevasiont = θ0 + θ1 ltaxburdent + θ2 lgdppct + θ3 
lgdppct 

2 + ωt where θ0 = α0/(1-β7), θ1 = (β1 + β2)/(1-β7), 
θ2 = (β3 + β4)/(1-β7), θ3 = (β5 + β6)/(1-β7).

For estimating the long-run model and besides 
using ARDL, other procedures for small sample include 
Dynamic OLS (DOLS), Fully Modified OLS (FMOLS), 
and canonical cointegrating regression (CCR). Stock and 
Watson52 propose the dynamic OLS; Park43 introduces 
the canonical cointegrating regression); while Phillips 
and Hansen45 suggest the fully-modified OLS. DOLS 
procedure corrects for possible simultaneity bias and 
small sample bias amongst the regressors by regressing 
one of the I(1) variables on other I(1) variables, the 
I(0) variables, and lags and leads of the first difference 
of the  variables. Incorporating the first difference 
variables and the associated lags and leads will eliminate 
simultaneity bias and small sample bias inherent among 
regressors. On the other hand, the FMOLS procedure 
correct for endogeneity and serial correlation effects 
as well as eliminates the small sample bias. The CCR 
is closely related to FMOLS, but instead employs 
stationary transformation of the time series data to 
obtain least squares estimates to remove the long-run 
dependence between the cointegrating equation and 
stochastic regressors innovations. Park43 shows that 
the CCR transformations asymptotically eliminate the 
endogeneity caused by the long-run correlation of the 
cointegrating equation errors and stochastic regressors 
innovations, and simultaneously correct for asymptotic 
bias resulting from the contemporaneous correlation 
between the regression and stochastic regressor errors.
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RESULTS OF THE LONG-RUN MODELS

In Tables 3 to 7, we present the results of the cointegration tests as well the estimated long-run models for 
Indonesia, Malaysia, the Philippines, Singapore and Thailand, respectively. For OLS we used the conventional Engle 
and Granger two-step procedure for testing the null hypothesis of non-cointegration or the present of unit root on 
the residuals. On the other hand, we also report both the LC- and c2-statistics, the test for the null hypothesis of 
cointegration for FMOLS, DOLS and CCR; while the bounds F-test using ARDL that tests the null hypothesis of 
non-cointegration.

Table 3: Results of long-run tax evasion model estimates for Indonesia

Estimators Constant ltaxburdent lgdppct lgdppct 
2

ARDL(2,0,2,2) 25.445*** 0.075** -7.228*** 0.509***
(7.664) (2.123) (8.021) (8.184)

Bound F-test: 15.298*** R2 = 0.991 LMc2(4) = [0.076]
OLS 25.175*** 0.188*** -6.993*** 0.476***

(10.910) (6.382) (10.738 (10.397)
E-G test: -3.449*** R2 = 0.958 LMc2(4) = [0.309]

FMOLS 44.618*** 0.148*** -12.466*** 0.863***
(18.978) (7.341) (18.915) (18.575)

LC = 11.145 [<0.01] R2 = 0.886 Q(4) = [0.091]
DOLS 32.425*** 0.085*** -9.011*** 0.622***

{lead=1, lag=1} (15.073) (3.552) (16.234) (17.283)
LC = 0.131 [>0.20] R2 = 0.996 Q(4) = [0.096]

CCR 25.225*** 0.209*** -7.026*** 0.479***
(31.223) (9.606) (36.316) (43.635)

LC = 1.202 [<0.01] R2 = 0.955 Q(4) = [0.506]

Notes: Asterisks (***), (**) and (*) denote statistically significant at 1%, 5% and 10% level respectively. For the 
long-run model, figures in round brackets are t-statistics. For the cointegration tests; the E-G test denotes the DF 
t-statistic on the cointegrating regression’s residual. Critical values at 5% level for bound test (F-statistics) are I(0) 
= 3.272 and I(1) = 4.306 for k = 3 are taken from Narayan42. Breusch-Godfrey LMc2(4) and Ljung-Box Q(4) are the 
tests for non-serial correlation. LC-statistic measures Hansen29 parameter instability test for cointegration. The Bound 
tests and E-G tests with null hypothesis of no cointegration while the Hansen test the null hypothesis of cointegration.

Table 4: Results of long-run tax evasion model estimates for Malaysia

Estimators Constant ltaxburdent lgdppct lgdppct 
2

ARDL(1,1,0,0) 35.217*** 0.207*** -8.016*** 0.449***
(6.948) (4.949) (6.770) (6.489)

Bound F-test: 10.306*** R2 = 0.997 LMc2(4) = [0.304]
OLS 40.203*** 0.244*** -9.164*** 0.514***

(9.482) (7.253) (9.327) (8.921)
E-G test: -3.028*** R2 = 0.989 LMc2(4) = [0.190]

FMOLS 40.133*** 0.261*** -9.169*** 0.515***
(7.805) (7.198) (7.645) (7.330)

LC = 0.613 [0.137] R2 = 0.989 Q(4) = [0.505]
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Conted…

DOLS 36.954*** 0.219*** -8.471*** 0.478***
{lead=1, lag=1} (6.786) (3.943) (6.729) (6.583)

LC = 0.053 [>0.20] R2 = 0.997 Q(4) = [0.257]
CCR 41.035*** 0.258*** -9.378*** 0.527***

(9.789) (6.890) (9.437) (8.947)
LC = 0.358 [>0.20] R2 = 0.989 Q(4) = [0.497]

Notes: Asterisks (***), (**) and (*) denote statistically significant at 1%, 5% and 10% level respectively. For the long-
run model, figures in round brackets are t-statistics. For the cointegration tests; the E-G test denotes the DF t-statistic on 
the cointegrating regression’s residual. Critical values at 5% level for bound test (F-statistics) are I(0) = 3.272 and I(1) 
= 4.306 for k =3 are taken from Narayan42. Breusch-Godfrey LMc2(4) and Ljung-Box Q(4) are the tests for non-serial 
correlation. LC-statistic measures Hansen (1996) parameter instability test for cointegration. The Bound tests and E-G 
tests with null hypothesis of no cointegration while the Hansen test the null hypothesis of cointegration.

Table 5: Results of long-run tax evasion model estimates for Philippines

Estimators Constant ltaxburdent lgdppct lgdppct 
2

ARDL(1,2,2,1) 5.089 -0.078 -1.513 0.116
(0.359) (0.504) (0.384) (0.427)

Bound F-test: 10.997*** R2 = 0.997 LMc2(4) = [0.001]
OLS 10.905*** 0.048*** -3.050*** 0.210***

(3.891) (7.652) (3.879) (3.817)
E-G test: -2.104** R2 = 0.941 LMc2(4) = [0.043]

FMOLS 13.941*** 0.048*** -3.911*** 0.272***
(3.472) (2.911) (3.485) (3.450)

LC = 0.737 [0.076] R2 = 0.930 Q(4) = [0.122]
DOLS 11.950** 0.042** -3.388** 0.238**

{lead=1, lag=1} (2.320) (2.756) (2.329) (2.306)
LC = 0.054 [>0.20] R2 = 0.984 Q(4) = [0.022]

CCR 10.842*** 0.058*** -3.057*** 0.212***
(6.183) (4.292) (6.284) (6.260)

LC = 0.503 [>0.20] R2 = 0.908 Q(4) = [0.097]

Notes: Asterisks (***), (**) and (*) denote statistically significant at 1%, 5% and 10% level respectively. For the long-
run model, figures in round brackets are t-statistics. For the cointegration tests; the E-G test denotes the DF t-statistic on 
the cointegrating regression’s residual. Critical values at 5% level for bound test (F-statistics) are I(0) = 3.272 and I(1) 
= 4.306 for k = 3 are taken from Narayan42. Breusch-Godfrey LMc2(4) and Ljung-Box Q(4) are the tests for non-serial 
correlation. LC-statistic measures Hansen (1996) parameter instability test for cointegration. The Bound tests and E-G 
tests with null hypothesis of no cointegration while the Hansen test the null hypothesis of cointegration.

Table 6: Results of long-run tax evasion model estimates for Singapore

Estimators Constant ltaxburdent lgdppct lgdppct 
2

ARDL(1,1,0,0) 17.524*** 0.028* -3.238*** 0.149***
(8.716) (1.807) (8.031) (7.452)

Bound F-test: 18.811*** R2 = 0.998 LMc2(4) = [0.228]



     1332      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

OLS 24.659*** 0.064*** -4.662*** 0.219***
(12.929 (3.764) (12.236) (11.616)

E-G test: -2.858*** R2 = 0.992 LMc2(4) = [0.313]
FMOLS 25.206*** 0.036* -4.746*** 0.222***

(11.778) (1.791) (11.044) (10.405)
LC = 0.705 [0.089] R2 = 0.991 Q(4) = [0.495]

DOLS 21.133*** 0.036*** -3.954*** 0.184***
{lead=1, lag=1} (14.026) (3.464) (13.443) (12.869)

LC = 0.062 [>0.20] R2 = 0.999 Q(4) = [0.823]
CCR 23.687*** 0.039* -4.446*** 0.208***

(9.512) (1.809) (8.790) (8.220)
LC = 0.271 [>0.20] R2 = 0.991 Q(4) = [0.546]

Notes: Asterisks (***), (**) and (*) denote statistically significant at 1%, 5% and 10% level respectively. For the long-
run model, figures in round brackets are t-statistics. For the cointegration tests; the E-G test denotes the DF t-statistic on 
the cointegrating regression’s residual. Critical values at 5% level for bound test (F-statistics) are I(0) = 3.272 and I(1) 
= 4.306 for k = 3 are taken from Narayan42. Breusch-Godfrey LMc2(4) and Ljung-Box Q(4) are the tests for non-serial 
correlation. LC-statistic measures Hansen (1996) parameter instability test for cointegration. The Bound tests and E-G 
tests with null hypothesis of no cointegration while the Hansen test the null hypothesis of cointegration.

Table 7: Results of long-run tax evasion model estimates for Thailand

Estimators Constant ltaxburdent lgdppct lgdppct 
2

ARDL(1,1,1,1) 2.137*** 0.016* -0.524*** 0.031***
(12.591) (1.811) (11.435) (10.732)

Bound F-test: 6.417*** R2 = 0.999 LMc2(4) = [0.030]
OLS 2.203*** 0.030*** -0.545*** 0.032***

(24.941) (15.345) (22.712) (20.432)
E-G test: -4.901*** R2 = 0.997 LMc2(4) = [0.074]

FMOLS 2.284*** 0.029*** -0.566*** 0.033***
(32.400) (17.375) (30.262) (27.435)

LC = 1.592 [<0.01] R2 = 0.997 Q(4) = [0.196]
DOLS 2.360*** 0.028*** -0.585*** 0.035***

{lead=1, lag=1} (34.603) (9.090) (32.951) (29.668)
LC = 0.101 [>0.20] R2 = 0.999 Q(4) = [0.070]

CCR 2.209*** 0.031*** -0.547*** 0.032***
(35.270) (19.579) (31.906) (28.249)

LC = 0.486 [>0.20] R2 = 0.997 Q(4) = [0.113]

Notes: Asterisks (***), (**) and (*) denote statistically significant at 1%, 5% and 10% level respectively.

For the long-run model, figures in round brackets are t-statistics. For the cointegration tests; the E-G test denotes the 
DF t-statistic on the cointegrating regression’s residual. Critical values at 5% level for bound test (F-statistics) are I(0) = 
3.272 and I(1) = 4.306 for k = 3 are taken from Narayan42. Breusch-Godfrey LMc2(4) and Ljung-Box Q(4) arethe tests 
for non-serial correlation. LC-statistic measures Hansen (1996) parameter instability test for cointegration. The Bound 
tests and E-G tests with null hypothesis of no cointegration while the Hansen test the null hypothesis of cointegration.
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Generally, cointegration is detected for all ASEAN 
countries. For Indonesia cointegration is detected from 
using ARDL, OLS and DOLS; Malaysia and Singapore 
from all estimators; while for Thailand cointegration is 
shown using OLS, DOLS and CCR. All the long-run 
models associated with the cointegration tests pass the 
no-serial correlation tests at the 5% significant level. 
Moreover, all variables are significant and show correct 
sign. The results suggest that tax burden increases tax 
evasion by at least 0.3% for every 10% increases in tax 
rates in Singapore and Thailand. The highest response to 
tax burden is Malaysia where for every 10% increase in 
tax burden, tax evasion will increase by 26%. 

An interesting result emerge from this study is the 
non-linear relationship shown between tax evasion and 
economic development for all ASEAN-5 country. The 
U-shape curves suggest that as economic development 
progress in all ASEAN-5 economies from low to higher 
level, tax evasion at first decreases and then tax evasion 
increases. It is observe that the decrease in tax evasion 
is more responsive than the increase in tax evasion 
when economic development increases. For example in 
Malaysia, a 10% increase in economic development will 
lead to a fall in tax evasion by 9% and then an increase 
in tax evasion by 0.5%. 

The U-shape relationship between tax evasion and 
economic development can be explained according to 
the public choice argument. Studies by Hanousek and 
Palda27,28, D’Hernoncourt and Meon13, Lassen39, and 
Torgler55 posit that trust and tax evasion is negatively 
related. At low level of economic development there is 
high level of trust – trust between economic agents as 
well as trust to the government. Trust is related to tax 
morale. Torgler55 argue that people will be more prone 
to pay taxes if they trust their fellow tax-payers to do 
the same, and if they trust the government to use tax 
revenues to finance public goods. In this situation high 
level of trust lead to high tax morale and consequently 
tax evasion will be low. However, as income increases 
and economic development progress further, the level 
of trust eroded and tax morale deteriorate among 
the society. This situation becomes more complex 
when an economy consisted of various ethnicity and 
heterogeneity. Lassen39 point out those countries with 
more heterogenous society, the trust level is low and 
therefore tax compliance will be lower too.

CONCLUSION

Revenue from taxation is important for the elected 
government of all nations. The supply of adequate 

government services to the society will be met if the 
government able to collect enough finances to finance 
the required expenses – public infrastructures and 
services. However, it is recognized that the universal 
problem faced by any nation is the leakage or loss of 
tax revenue through tax evasion. Tax evasion is a crime 
– crime to the society as well as to a country; and since 
tax loss may result in slow economic growth, upsetting 
the proper functioning of the government as the ability 
to finance its basic expenses is threatened; therefore, 
fighting tax evasion should be an important agenda for 
any government.

The purpose of the present study is to relate tax 
evasion with tax burden and economic development for 
five ASEAN countries. In this study using time series 
data for the period 1980 to 2013, we have estimated the 
fraction of shadow economy to the official economy 
for all ASEAN-5 countries using the MIMIC model. 
Based on this estimate we have computed the amount 
of tax losses for the period 1980 to 2013. Our estimated 
long-run models suggest that tax burden and the level 
economic development are important determinants 
influencing peoples’ behavior to evade tax in all five 
ASEAN economies. The relationship between tax 
evasion and economic development is U-shape: tax 
evasion is low at lower level of economic development 
but as economic development increases, tax evasion 
also increase. In relation to this non-linear relationship 
we offer an explanation that at low level of economic 
development when trust to the government is stronger, 
there will be less people to evade tax, but as economy 
grows, government effectiveness become questionable, 
and when people believe that government is dishonest 
and the quality of services to the public is poor; the 
states’ misled the peoples’ trust and people will evade 
taxes in response.
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ABSTRACT

Campus crime is a serious issue and the first anxiety of the entire campus community as a whole. This 
criminal activity that occurs on campus not only affects the quality of the learning process but also gives 
a sense of fear and discomfort to using university facilities. This paper intends to determine the critical 
contribute factors of crime incidents on the university facilities. This research employs a quantitative method 
as methods to gather data. This study involved 173 respondents from students of Universiti Sains Malaysia, 
Pulau Pinang, Malaysia. The analysis of this study used descriptive analysis. The findings have shown that 
five factors contribute to crime, the first factor is security that contributed to the incident on campus, the 
second factor is an environment, the third factor is student behaviour, the fourth factor is activity and lifestyle, 
and the last element design. Entirely the crime contributes factors need to be envisaged in university policies 
towards reducing the offence incidence on the university facilities.

Keywords: campus crime, crime contribute factors, and crime incidence

INTRODUCTION

University campus is an environment that placed 
thousands number of students to fulfil academic 
activities. According to Castaldi10, the organised 
learning environment is crucial to consider as most of 
the institutions of higher education places their students 
live on campus. Besides, a campus doesn’t only consist 
of students, but it also accommodates various parties 
such as staff, visitors, temporary workers and so on. 
Therefore, a safe, peaceful, harmonious and free from 
crime must be created so that all the activities on 
campus can be conducted without any interruption.The 
ambience of peace and harmony in the campus can affect 
the lives of male and female students who are in college. 
If the campus is in a safe environment, students can 
gain knowledge through comfortably, but otherwise, the 
learning process will be interrupted. Its can be linked to 
the issue of security on the campus.

Crime on campus turned out to be a problem of 
concern. If the offence often occurs on a campus, it does 
not immediately raise issues about the safety of the students 
who are on campus. The question of security is not a new 
problem, but it is the primary concern of parents when their 

children attend college and university. In a study about the 
goal of parents to students, “health and safety” have higher 
frequencies than “preparation for citizenship,” “improve 
social skills” or “explore the values and beliefs” Turrentine 
et al43. Although safety on campus entrusted to the Security 
Department, in reality, is a collective responsibility of all 
citizens of the campus either staff or students. Individuals 
who have an attitude of indifference to the things that could 
jeopardise safety is part of the primary threats to security. 
Therefore, close cooperation and mutual understanding 
of each that will determine the assurance of peace and 
happiness in this campus.

The crime caused losses arising from damage to 
the property, resulting in increased property insurance 
claims, high-value employment compensation, life and 
health insurance claims were high and also involve the 
loss to the victim because the need to bear the cost to move 
to another place Soh39. Reducing or preventing crime to 
occur is necessary to provide safety and comfort to the 
people and surroundings. Place-based crime prevention 
method aims to prevent or reduce crime before they 
occur. The design of the physical environment plays an 
important role in preventing crimes from occurring by 
reducing the opportunities or facilities for their criminal 
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activities Hedayati et al21. It promotes people the ability 
to feel safe and comfortable outdoors. This different 
method of approach in deterring crime focus on using 
structural and environmental design in crime prevention. 

Support activity encompasses any activity that 
increases the presence of community activities in public 
space and concurrently will reduce potential crime. All 
the activities that encourage communities to involved in 
certain areas will provide natural surveillance and a sense 
of ownership. For example, a futsal court may provide 
the youngster with a recreational space for them for this 
sport while on the other hand making strangers to be 
visible to be identified. This paper attempt to determine 
the crime contribute factors in university campus.

LITERATURE REVIEW

Issues in University Campus: Nowadays people 
believe that a university prioritises their image, rather 
than the safety of students. The argument regarding a 
crime report will give impact on the money generated by 
the registrar and alumni donations Burd9. This opinion 
can be viewed on the situation prevailing today, where 
only minor crime report will be disseminated to the 
public as is the case of theft. While there are certain 
cases that confidentiality and the closed case with the 
reasons to protect the image of the university and avoid 
students’ anxiety.

There are various types of studies have been carried 
out to safety and campus crime. For example, Gordon19 

has studied the variation between technology and campus 
safety. Wickes et al45, has conducted research on ethnic 
diversity and campus security. It turns out researchers 
concerned the issue of campus safety crime aspects, 
although statistics show that university studies have not 
experienced crime critical Rund35. The awareness of 
students regarding factors that lead to crime events can 
be known. Besides, through this study, campus security 
weaknesses or deficiencies can be identified based on the 
views of the students, as well as steps that can be done to 
improve campus safety and reduce crime.

What are Crimes?: According to Andresen and Jenion 
(2008), defined crime as a complex phenomenon and can 
give the cumulative effects of the financial, psychological 
aspects through the loss of property, insurance, litigation, 
victimisation and safety. Crime consist of individual or 
group of people acts become threats to society and that 
action is an offence in the lawful (Alise, 1990). Crimes 

can threaten the safety of individuals and society if it is not 
kerbed (Bloch and Geis, 1962). Crime is seen to resemble 
the other crimes carefully, it may be different from the 
angle of incentives or in the process of etiological. In 
reality, crime is an acts that will threats the society and 
influences the life of the community.

THEORY OF CRIMES

Rational choice theory: This theory believes that people 
are naturally egoistic nature and the law educate people 
through punishment to ensure individual fear to breaking 
the legal Devine14. Besides, the theory also argues 
that to protected offenders, the punishment should be 
proportional to the fault Siegel37. There are two concepts 
in this theory. First theory is an offence particular and the 
second theory is offenders specific crime. According to 
Philip and Votey33, before the criminal commit to do the 
crime, they will measure the opportunity, space, security 
exist and they also study the value and risk will expected 
if they under arrest. Whereas, offenders-specific crime 
is the criminal commit the crime based on the motive. 
Temporaly, the criminal will think their ability to commit 
crimes, the intention of doing, they also study about the 
security of placed. The criminal law is definitely capable 
of causing a feeling of trepidation to criminals, and it 
might also cause offenders to cancel their intention.

The theory of rational choice has found there are 
some criteria cause of crime. According to Siegel37, the 
causes of crime from economic issues, experience and 
know-how to commit a crime. In the financial aspect, 
the criminal is viewed from the point of returns earned 
from the act of having committed an offence. According 
to Siegel37, a criminal act will be more interesting if 
it allows the offenders to earn a second profit within 
overnight. However, criminals will stop committing the 
same offence in the future if they find that the benefits 
they received of the crime are decreasing Pezzin32. In 
summary, the theory of rational choice considers that 
opportunity from an economic point is also a contributor 
to the occurrence of the crime problem. Also, the rational 
choice approach stated that the skills and knowledge of 
the offence also plays a significant role in the process of 
influencing a person commits a crime.

Routines activities theory: In this theory, criminals will 
see victim’s action in their daily lives, which influence the 
crime to occur. It’s the key criteria for the crime happen 
because of their act Anastasia and John1. According to 
Mannon28 in the reality the crimes happened because of 
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two main things, there are; the criminal will evaluate the 
risk. In this type of crime, the criminal already understands 
the characteristics of their target victim and the time 
constraint during the crime was considered. The criminal 
understand very well their victim daily activities and 
also know how to commit without arrest by police. The 
criminals know very well the environment and behaved 
the inhabitants of target area

The list of factors that influence success of criminal 
behaviour Sue40:

 (a) The existence of appropriate targets such as 
houses that have valuable belongings

 (b) The absence of a capable guardian such as the 
police, homeowner, neighbour, friends and 
relatives.

 (c) Offenders who acted as criminals as a group of 
teenagers who do not work, the unemployed and 
the population of drug addicts.

All these factors will influence the crime exist in 
certain area and gives tremendous opening of criminals 
to act Jensen and Anderson22. This theory emphasises on 
characteristics of the target and any opportunity occur 
of crime exist will be avoid by guardian of friends, 
relatives, neighbours and so on.

Trait theory: Trait theory was introduced by Lambroso, 
where the physical characteristics of criminals as one of 
the factors that cause crime. This theory was published 
by observation of the physical characteristics of 
prisoners and compare them with the physical features 
of the Italy’s armies at that time. At the end of the 
remark, Lambroso found that there are different physical 
characteristics between the prisoners and the troops and 
this lead Lambroso concluded that biological factors as 
causes of criminal behaviour Siegel37.

Trait theory also described the physical 
characteristics of the body that can classify a person 
as a criminal. Among the physical characteristics is the 
unusual shape of the face or head, large ears, thick lips, 
broad chin, long arms, wrinkled skin and extraordinary 
finger’s length. A man will be labelled as a criminal if he 
has five characteristics as mentioned above, whereas for 
women only have three features of the above, it will be 
labelled as criminals McCrae and Costa29.

Labelling theory: Kendell23 found that the Labeling 
theory states that behaviours are begun with deviant 

labelling by social control agents against a small number 
of individuals involved in acts deviant. Graven and 
Lerman20 agreed that formal social agencies such as court, 
police, mental health treatment centres, and prisons are 
the cause of the terms, labelling as a “madman”, “sick 
people”, and “prisoners” existed among the community. 
Terms and names make the individual charged with the 
call have a bad record in the eyes of the society. Bad 
record given by the community to them will cause 
them to feel alienated. This segregation cause they are 
motivated to return to their world of crimes.

Contribute Factors: In crimes have many contribute 
factors that influence the crime occurred. Under this part 
will discuss that crime contributes elements based on 
university campus. In this paper will focus on five crime 
contribute factors as below:

Building Design: According to Clarke11, the opportunities 
that exist based on the design of a building and the 
physical environment of an area could invite crime 
events to occur. A building may encourage crime when 
it provides an opportunity for criminals to enter into it 
quickly. Most of the crimes that took place in an area are 
driven by the availability of possibilities in implementing 
it. For example, crime is easier to happen when there is 
an opportunity for the offenders from getting caught or 
seen by the public such as a building with many routes can 
help an offender to escape. The building space that does 
not encourage good neighbouring can cause crime events 
like the burglary because the residents do not know each 
other. Through perception of residents, neighbourhoods 
are those who live next door or those who live near to us 
Taylor and Harrel41.

Activity and Lifestyle: The lifestyle and daily campus 
routine activities require the student to travels to and 
from the campus, walking to the library at night, parking 
in public lots, and socialised inside and outside campus 
area create opportunities to be a victim of criminalization. 
These lifestyle exposed students to criminal behaviour. 
Crimes are ignited by mainly three factors that present 
simultaneously at the same time. Those factors are 
the victim, the person that is motivated to commit the 
offence, and open opportunities to carry out crime. The 
daily student routine would able to provide the victim, 
and opportunities factor for a crime to happen.

Studies of crime in the campus stating that student 
has lower percentage compare to non-student within the 
same age to be crime victimisation, including overall 
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level of violence Becker et al4. Another study shows 
that thievery related to student properties has been the 
most famous crime that occurs in campus life Clarke11. 
As victims know these offenders, many of them had not 
taken any precaution steps as they trust the offenders to 
watch and cares of their properties.

Environment: Many researchers have examined how 
and why crime occurs, especially as it relates to the 
physical environment. Medieval and classical cities 
found refuge in defensible space, long before the term 
was even coined, which can be observed in the way 
they walked their communities and places few entry 
gates. Cities in 18th and 19th century modified their 
built surroundings as part of major crime control efforts 
Dhiman15. In London and Paris, street lighting was 
introduced to reduce crime on the streets Brangtiham 
and Brangtiham7.

Adequate lighting in an area plays an important role; 
this is because proper lighting enables the environment 
clearly visible and can also help individuals to detect 
a crime happens more easily. Also, the researcher has 
proved that lighting has a close link with the fear of 
crime, this is due to poor lighting does not offer adequate 
lighting to allow conditions or hazardous environments 
such as being attacked by criminals detected earlier 
before the offence occurred. Poor lighting in some areas 
such as parking areas is more prone to crime to occur due 
to parking areas usually located away from the crowd, 
and the fear of crime is higher than in public places such 
as sidewalk where the lighting is poor Brownlow8.

Most findings showed consistent results where low 
light intensity level caused heightened fear. According 
to Kirk24, there are two factors chosen by most of the 
respondents that expressed the environment was not safe 
when an area is dark (poor lighting), and there are also 
places that allow an attacker to hide. Also, there is also 
a study made by Loewen et al27, where the study asked 
students to list the characteristics of the environment 
that they think are safe, that can avoid becoming a 
victim of criminals. Most listed features to ensure a safe 
environment is light followed by open spaces as well as 
access to real protection.

Security: Installation of CCTV system is intended 
to prevent crime and disorder where it can prevent 
crime through surveillance. According to Bennett and 
Gelsthorpe5, CCTV can give assurance to the people 
about their safety while in public areas and reduce the 
fear of crime and at the same time can increase the use 

of public space. Through an evaluation program that has 
been made about the effectiveness of CCTV installations 
in particular areas such as residential areas, parking, 
elevators, shopping malls and other results obtained 
is crime rates decreasing compared with areas without 
CCTV installation.

Security also can be enhanced by placing a security 
guard in the student hostel. According to Fischer et al18, 
the placement of safety guard nearby to the student 
hostel can reduce crime where offenders or the students 
themselves are afraid to commit crime or immorality 
as they worried their actions being seen and the risk 
of being caught is high. Furthermore, the offences in 
student dormitories such as burglary, fights, bring in an 
outsider, property theft and so on are easier to known 
and can be resolved fast when there are security guards 
in charge or control near the hostel Brownlow8.

Security checks should be enhanced at the female 
hostel due to female students are more likely to become 
victims of crime Schreck and Miller36. Usually, offenders 
prefer their victims to commit crimes are women 
compared to men, it is because women are weak and they 
are unable to defend their self to fight criminals. Women 
who are victims of crime usually prefer to remain silent 
or concealing the crimes on them instead of reporting to 
the police Weiss44.

Resident’s Behaviour: The behaviour of the population 
is among the contributing factors of crime on campus. 
According to Narawiand Syawal31, students are subjected 
to the Universities Act and University College Act, so 
students should know what can they do and what they 
cannot do on campus. It is an offence to be in the lecture 
hall after class time and is prohibited together with a 
partner (couple) in the dark area.

Students should think wisely before taking any 
actions or decisions. They should be more sensitive to 
the Universities Act and University College Act so that 
cases like theft and aggression can be overcome. To 
prevent crime and avoid becoming a victim, students 
must be more vigilant and careful with the environment 
and do not go out alone at night.

Table 1 present crime contribute factors based on 
the previous research. Most of the researcher discuss 
five crime contribute factors namely design, activity and 
lifestyle, environment, security and resident’s behaviour. 
This finding will be used in the study of real crime factors 
in the university campus.
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Table 1: Crime Contribute Factors

Author
Variable Design Activity and 

Lifestyle Environment Security Resident’s 
Behaviour

Anastasia and John (2007) √ √ √ √
Clarke (2000)

Cobanoglu and Demicco (2007) √
Davison and Smith (2003) √ √ √

Dhiman (2006) √ √
Dowdall 2008) √

Eck and Weisburd (2015) √ √
Fischer et al. (2012) √ √

Landman and Lieberman (2005) √ √ √
Mustaine and Tewsbury (2000) √

Sloan and Fisher (2014) √ √
Tewksbury and Mustaine (2003) √

Weiss (2010) √ √

METHODOLOGY

This study applied a quantitative method. Therefore, 
a set of the questionnaire had been developed as a research 
instrument. The question has been designed based on the 
literature findings. In developing the survey, the question 
that is made must be straightforward, short, simple, easy 
to understand and avoid any sensitive issues. The most 
important thing is, the question that had been developed 
must not take a much time for respondents to answer. A 
total population of student Universiti Sains Malaysia is 
about 30 000 and the sample size is about 390 students. 
The sample size based on the determination of sample 
size by Krejcie and Morgan25. After the data collection 
and data cleansing, the whole data that were used in 
this research is 173. Besides, this study used probability 
sampling. According to Archer et al3, probability 
sampling is a sampling technique in which every 
member of the population has a chance to be selected 
as respondent. Therefore, its reason this study used this 
kind of technique sampling.

RESULTS AND DISCUSSION

Based on the descriptive analysis that has been 
carried out, Table 2 shows the factors that contribute to 
crime incidents in USM Main Campus in descending 
order. From studies carried out, its indicate that the 
security factor as the key element to the crime incidents 
with the highest mean value (m=4.2890, std=0.47709). 

The weak security controls induced the crime due to the 
opportunities obtained by the criminals to carry out their 
activities. Lack of patrols by security guards at night, 
especially in areas that are quiet, located far from the 
public, may cause it to become the target of criminals. 
This finding clearly shows that its equivalent with 
finding by Brownlow8 which the placement of security 
guard nearby to the student hostel can reduce crime 
where offenders or the students themselves are afraid 
to commit crime or immorality as they worried their 
actions being seen and the risk of being caught is high.

Followed by the environment factor as the second 
critical factor lead to crime occurrence with the mean 
value (m=4.0684, std=0.51462). This factor becomes 
main factor during at night which people difficult to 
control after their eye. Before the crime is carried out, 
the criminals will evaluate first the potential risks and 
rewards they get by performing illegal activities. This 
finding in link with Day (1994) and Sloan et al.(2000).

The third factor could encourage to crime incidents 
is resident’s behaviour with the mean value (m=4.0048, 
std=0.60185). While, the fourth factor is activity 
lifestyle with the mean value (m=3.8116, std=0.55099). 
The last factor that is believed only contributes a small 
percentage to crimes is design element with the mean 
value (m=3. 6262, std=0.60705). 

All the crime contribute factors namely security, 
environment, resident’s behaviour, activity lifestyle and 
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design should be the main agenda in making of crime 
policy in the university campus. Its will support the system 
of education because the students will develop their life 
without prejudice with safety system in the university.

Table 2: Crime Contribute Factors in Campus of 
Universiti Sains Malaysia

Factors N Mean Standard 
Deviation

Security 173 4.2890 0.47709
Environment 173 4.0684 0.51462

Resident’s Behavior 173 4.0048 0.60185
Activity and Lifestyle 173 3.8116 0.55099

Design 173 3.6262 0.60705

CONCLUSION

The crime contributes factors will influence students 
in choosing the right university for their four years study 
life. In this found that five crime contribute factors namely 
security, environment, resident’s behaviour, activity and 
lifestyle and design. The first factor based on this research 
finding is security, this factor related with the system 
that implements in university to take care of students in 
their campus. The university should rethink about their 
security system because it become the important elements 
in providing the first class education environment. This 
finding also related to the university policy, how they 
plan to make their student live in comfortable and feel 
safe. This finding could aid universities to improve their 
facilities towards students safety.
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ABSTRACT

The purpose of this study was conducted to assess the validity and reliability of this research instrument using 
the Rasch Measurement Model (RMM). This instrument will be used to measure the factors that influences 
young consumers towards sustainable clothing disposal behaviour. The respondents consisted of 45 students 
of Fashion and Textile Design Course (SRFT) and there were 43 likert scale items with five sub-constructs 
which are attitude, awareness of environmental issues, controlled behaviour, social norms, and social action. 
Therefore, Winsteps 3.73.0 software was used to analyse the reliability of the items and respondents, the 
separation index of items and respondents, polarity of items, items suitability, difficulty level of items and 
item mapping.  The findings showed that the reliability index of item is 0.89 and respondent is 0.99. The 
results also indicate that 9 out of the 43 items were misfit due to unfulfilled the conditional value of PTMEA 
CORR and Infit/Outfit MNSQ and these items need to be improved after consulting with the experts. Based 
on the research findings, it was evident that the items are quite good, acceptable and valid to be used. Apart 
from this, this research also intended to create awareness among the community regarding the importance 
ways to dispose clothing products.

Keywords: Clothing disposal behavior, young consumer, rasch measurement model, validity and reliability.

INTRODUCTION

Nowadays, clothing product is the most important 
asset of consumers (Lang, Armstrong & Brannon27) 
especially for the younger generation consumers that are 
more interested to keep up with the latest fashion trend 
(Wai Yee, Siti Hasnah, & Ramayah45; Saeid, Asghar, 
Asadollah, & Parviz40). However, the rapid growth of 
the fashion and textile industry contributed towards 
alarming wastage of clothings and environmental 
pollution (Najdah, Marhana, Khatijah, & Shafiek34; 
Arasinah, Suriani, & Zaliza1). In western countries, the 
issue that is related to disposal of second-hand clothing 
is one of the serious issues. This problem has been 
discussed in some previous studies by Cruz-Ca´rdenas, 
Gonza´lez, and Gasco16; Xu, Chen, Burman, and Zhao47; 
Lang et al27; Bianchi and Birtwistle9 and others. Not only 
that, Malaysia is also experiencing the similar problem 
(Lee, Ghozali, & Zulkifli28; Wai Yee et al45). However, 
in Malaysia this issue has not been taken seriously 
yet. This can be proven by the statistics issued by the 

National Solid Waste Management Department in which 
Malaysia has produced approximately 8.4 million tonnes 
of solid waste per year and 4% of solid waste is made up 
of clothing and textiles (Wai Yee et al45).

The unlimited production and usage of clothes also 
raises questions regarding how Malaysians practice 
sustainable clothing disposal behaviour in order to 
reduce the  environmental pollution (Najdah, Marhana, 
Khatijah, & Shafiek34). Some consumers threw their 
clothing directly into waste bins without thinking about 
the consequences of their action. This is because they 
have no clear understanding that this irresponsible 
behavior could bring negative impacts toward their daily 
lives (Wai Yee et al45; Farah, Arasinah, Rahimah, Asliza, 
Rodia, & Baity20). Thus, it is really crucial to create 
awareness among the public especially young fashion 
designer regarding the importance of disposing second-
hand clothing in environmentally sound manner. Students 
of fashion majors are students who are more susceptible 
to the development of the fashion world. According to 
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Bianchi & Birtwistle9, fashion students are also known 
as young fashion designers. Therefore, they are said to 
be more susceptible in having the latest fashion and will 
dispose of clothes in a short period of time.

Other than that, second-hand clothing can be recycle 
or redesign to make a new product. This process will 
need some human labour. Thus, not only this method 
can solved the issue of increasing clothing wasted, but it 
also gives opportunities for citizen to create a new job. 
Based on the International Labor Organization’s report, 
200 million people in the world are unemployed and 75 
million are made up of young people aged between 15-24 
(Zanariah48). Therefore, to help achieve the government’s 
target of creating 60% of new jobs to meet the needs of 
TVET skills (Zanariah48),   this study was able to open 
the minds of young fashion designers that second-hand 
clothes not only can be donated (Laitala26), but can even 
be recycled (Ekstrom & Salomonson19), redesigned into 
a new exclusive costume (Rahman & Gong37), and this 
redesigned clothing can be sold (Bianchi & Birtwistle10) 
at high prices. Indirectly, these behaviors can help to 
create jobs opportunities and generate their daily income 
as well as generating highly skilled human beings, in line 
with the aspirations to be achieved in 2020 (Eleventh 
Malaysia Plan18, RMKe-11). Therefore, in order to 
ensure that the items adapted from literature reviews are 
able to measure accurately the factors that influences 
young consumers towards sustainable clothing disposal 
behaviour, RMM that was founded by Rasch38 was used 
to provide empirical evidences regarding the validity 
and reliability of this instrument, so that it can be used 
in the real study.

Validity defines the level to which an instrument used 
in a research is able to measure what it is supposed to 
measure and maintain the accuracy of the instrument by 
protecting it from flaws (Hair, Black, Babin, & Anderson23). 
According to Arasinah, Suriani, Zaliza, Che Ghani, & 
Rahimah2 and Fraenkal and Wallen22, a researcher must 
validate the instrument so that the items are defensibility, 
accuracy, appropriateness, meaningfulness, and 
usefulness. In this research, the researcher chose content 
validity and construct validity in order to determine the 
accuracy and validity of this instrument.

Content validity is the measurement of the items in 
the instrument to ensure that those items indeed measure 
the intended construct. According to Creswell15, high 
content validity is based on the ability of the items that 

have been developed, modified, or adapted to measure 
the intended construct precisely. Content validity is 
assessed by expert review. In this research, a total of 
three expert panels from the fashion field were appointed 
to determine the content validity and evaluate the items 
present in the questionnaire. The research selected the 
expert panels based on their expertise and experience in 
the fashion field. They were tasked to check the research 
objectives and provide comments on whether the adapted 
and modified items in the instrument are parallel with 
the research objectives and suit the Asian culture. As 
for the construct validity, the researcher utilised RMM 
to measure whether the adapted and modified items are 
suitable and fit to measure the intended construct. The 
analyses used to determine the construct validity were 
items’ polarity, misfit of items, and items’ map.

Reliability is the consistency that measures the 
variables of the research instrument and provides the 
degree of consistency and accuracy of the research 
instrument (Arasinah, Rahimah, Ab. Rahim, & Zaliza3). 
An instrument that has high reliability level produces the 
same result every time the instrument is used. There are 
three types of measurement and ways that are normally 
used to determine the reliability of an instrument which 
are sequential measurement, simultaneous measurement 
and internal consistency measurement (Cooper & 
Schindler14). In this research, the researcher determined 
the reliability by using internal consistency measurement 
utilising Cronbach’s Alpha (a) coefficient. 

Marnburg and Luo32 stated that a coefficient can be 
used to determine the reliability of a research instrument 
with multiple scales such as Likert, Thurstone, Guttman 
atau Semantic Differential, and Kuder-Richardson 
(instruments which has dichotomy). The reliability 
coefficient value must be between 0 and 1.0. When the 
coefficient value nears 1.0, the instrument is said to have 
high reliability (Arasinah et al5).  In relation to that, this 
research was carried out to determine whether the items 
of this instrument measure the constructs of factors 
that influence clothing disposal behaviour. RMM also 
was used to produce empirical evidences regarding the 
validity and reliability of this instrument because this 
model is able to measure the consistency of a construct.

THE AIM OF RESEARCH

Generally, this research intended to measure the 
validity and reliability of items in this factors that influence 
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clothing disposal among SRFT students questionnaire. 
Sub-constructs involved in this research are attitude, 
awareness of environmental issues, controlled behaviour, 
social norms, and social behaviours. In this research, 
RMM was used to measure the reliability and separation 
index of items and respondents, the separation rate of 
items and respondents, polarity of items, item suitability, 
difficulty level of items and ability of the respondents.

METHOD OF RESEARCH

This research was carried out in Faculty of Art & 
Design, Universiti Teknologi Mara, Shah Alam. Cooper 
and Schindler13 stated that the need number of samples 
are around 25 to 100, meanwhile Johanson and Brooks24 
opinionated that there needs to be at least a minimum of 30 
samples for a research. Thus, the researcher determined 
that the number of samples needed for this research was 
45 students from UiTM Shah Alam using the simple 
random sampling technique. The questionnaires were 
distributed to 45 research samples by meeting them 
face-to-face. All the questionnaires were collected and 
all were completely answered.

This research used the instrument with Likert scale 
which were from 1 (Strongly Disagree) to 5 (Strongly 
Agree). A total of 43 items were modified and adapted 
from past researches by (Wai Yee et al45); Zala Zurga 
et al49; Taljaard41; Bianchi & Birtwistle9; Thompson & 
Tong44; Azah35; Chen & Chai12; Awuni et al7; and Lang et 
al27. The main construct of this research was factors that 
influence clothing disposal behaviour and sub-constructs 
were attitude (5 items), awareness of environment (23 
items), controlled behaviour (6 items), social norms 
(6 items), and social action (3 items). The number of 
items was deemed sufficient to measure the validity and 
reliability of the items because in the study of Khotimah 
and Sri25, the researcher tested validity and reliability of 
items using RMM for only 20 items.

ANALYSIS AND DISCUSSION

In order to test the quality of the items in this 
instrument, the instrument’s validity and reliability were 
measure using the RMM with Winsteps 3.73.0 software. 
The RMM was used to (i) test the reliability and 
separation index of items and respondents, (ii) detect the 
polarity of items, (iii) determine the items’ suitability, 
and (iv) determine the difficulty level of items and ability 
of the respondents.

Reliability and Separation Index of Items and 
Respondents: Reliability refers to how far an instrument 
is able to produce the same or similar score when it used 
repeatedly (Arasinah et al2). When an instrument used 
on same samples but at different times produces same 
or similar scores, that particular instrument is said to 
have high reliability value and if the scores produced are 
different, the instrument is said to have low reliability 
value. Fisher21 classified the value of reliability when 
used RMM between 0.81 and 0.90 as good, 0.91-0.94 
as very good, and best is 0.94. Devellis17 and Pallant 
and Tennant36 stated that the minimum reliability 
value  that can be accepted is 0.70. According to Bond 
and Fox11, good reliability value when using RMM is 
between 0.70 and 0.89 and very good is between 0.90 
and 1.0. Separation refers to the level of respondents’ 
consent distribution and good value of separation is 
between 3 and 4, very good is between 4 and 5 and best 
is 5 (Fisher21). However, (Linarce29) suggested that good 
separation value is 2 and above.

Table 1 shows the reliability and separation value 
of items and respondents. The pilot test data analyses 
showed that the respondent reliability value based 
was 0.88 and separation value was 2.75 while the item 
reliability value was 0.93 and separation value was 3.59. 
The showed reliability values proved that the items of 
factors that influence clothing disposal behaviour among 
young fashion designers were good, acceptable, and can 
be trusted to be used in real research. Once the values were 
rounded, the respondent separation value showed that 
there were three levels of respondent agreeableness while 
item separation value showed that there were four levels 
of agreeableness and according to Fisher21, separation 
value between 3 and 4 can be considered good.

Table 1: Reliability and separation index of items 
and respondents

Person Item
Reliability 0.88 0.93
Separation 2.75 3.59

Detect the Polarity of Item: Point Measure Correlation 
(PTMEA CORR) can be used to detect item polarity 
(Mad Noor31). The purpose of detecting item polarity 
is to ensure that the items are parallel in measuring the 
intended construct (Arasinah, Rahim, Ramlah, & Soaib6; 
Linacre30). On the contrary, if the PTMEA CORR value 
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is negative (-), the items do not fulfil the criteria of the 
measured construct and it is deemed that the items or 
individuals provided responses conflicting with the sub-
constructs. Thus, those items and individuals need to 
be eliminated or modified (Ruhizan, Faizal, Ridzwan, 
Azmi, & Mohd Bekri39).

Based on the Table 2, there were two items that 
showed negative PTMEA CORR values which were N6 
and TLK1 while other items showed positive PTMEA 

CORR values. Item N6 and TLK1 that produced negative 
PTMEA CORR values were repaired because did not 
fulfil the construct criteria. Apart from that, there were 
three items that had positive PTMEA CORR value but 
the values were too low which were K19, K7, and S2. 
It may mean that these items were hard to comprehend 
by the respondents and it lead to conflicting responses. 
The item that had the highest PTMEA CORR value was 
TLK2 and according to Linacre30, this value showed the 
ability of an individual to distinguish the said item.

Table 2: Item polarity based on the PTMEA CORR values

Entry Number PTMEA CORR ITEM Entry Number PTMEA CORR ITEM
41 0.60 TS1 16 0.61 K11
34 -0.04 N6 18 0.40 K13
31 0.50 N3 15 0.64 K10
30 0.67 N2 11 0.40 K6
35 -0.13 TLK1 13 0.36 K8
43 0.64 TS3 21 0.56 K16
42 0.65 TS2 14 0.56 K9
32 0.53 N4 22 0.54 K17
33 0.53 N5 20 0.52 K15
29 0.64 N1 10 0.43 K5
27 0.52 K22 3 0.38 S3
24 0.13 K19 5 0.54 S5
25 0.62 K20 6 0.39 K1
12 0.08 K7 7 0.32 K2
37 0.35 TLK3 4 0.45 S4
36 0.70 TLK2 8 0.42 K3
40 0.61 TLK6 17 0.28 K12
26 0.45 K21 9 0.47 K4
28 0.26 K23 1 0.37 S1
38 0.56 TLK4 19 0.34 K14
39 0.55 TLK5 23 0.61 K18
2 0.21 S2

  (PTMEA CORR = Point Measure Correlation)

Detecting Misfit Items: Infit Mean Square (MNSQ) is 
used to detect mismatch of items (Arasinah et al3; Ruhizan 
et al39). The purpose of this is to ensure that the items in 
the instrument fulfil the construct criteria. According to 
Arasinah et al6, for items with Likert scale, the range 
of item fit  that is acceptable is between 0.6 logits and 
1.4 logits while Wright and Linacre46, suggested that 
acceptable item fit range should be between the range 

of 0.5 logits and1.5 logits. A value of 0.6 and lower 
shows that the item overlaps other items (Linacre29) 
while 1.4 logits and above shows that the items are not 
homogenous with other items in one measurement scale 
(Arasinah et al4). According to Bond and Fox11, the value 
of Infit ZSTD should be between -2 and +2. However, if 
the value of Infit Mean Square (MNSQ) is acceptable, 
the Infit ZSTD value can be ignored (Linacre29).
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Based on the Infit MNSQ values suggested by Wright 
and Linacre46, Table 3 shows four misfit items out of 43 
items that measured factors that influenced clothing 
disposal behaviour. No items showed Infit MNSQ value 

of 0.5 and lower and items that showed Infit MNSQ values 
of more than 1.5 were TLK1, N6, S2, and K19. The items 
that did not fulfil the requirements of Infit MNSQ values 
were repaired after consulting the experts.

Table 3: Item Misfit based on the MNSQ values

Entry 
Number Item Measure Model S. E

INFIT OUTFIT
MNSQ ZSTD MNSQ ZSTD

35 TLK1 1.22 0.20 2.04 3.9 3.07 0.65
34 N6 1.52 0.19 1.72 3.0 2.42 5.1
2 S2 0.12 0.24 1.86 2.9 2.11 3.7
28 K23 0.39 0.23 1.46 1.8 1.81 2.9
24 K19 0.82 0.21 1.54 2.1 1.75 2.8
12 K7 0.63 0.22 1.39 1.6 1.70 2.6
31 N3 1.34 0.19 1.50 2.2 1.67 2.7
33 N5 1.03 0.20 1.18 0.9 1.21 1.0
18 K13 -0.48 0.25 1.18 0.8 1.19 0.8
29 N1 0.90 0.21 1.18 0.8 1.13 0.6
22 K17 -0.74 0.26 1.05 0.3 0.95 -0.1
30 N2 1.22 0.20 0.98 0.0 1.01 0.1
17 K12 -1.17 0.27 0.96 -0.1 0.92 -0.3
26 K21 0.39 0.23 0.93 -0.2 0.95 -0.2
13 K8 -0.67 0.26 0.91 -0.3 0.94 -0.2
6 K1 -1.02 0.27 0.93 -0.3 0.87 -0.5
8 K3 -1.10 0.27 0.93 -0.3 0.86 -0.5
27 K22 0.86 0.21 0.82 -0.7 0.92 -0.3
32 N4 1.03 0.20 0.87 -0.5 0.86 -0.6
5 S5 -1.02 0.27 0.86 -0.6 0.79 -0.9
37 TLK3 0.59 0.22 0.66 -1.5 0.86 -0.5
43 TS3 1.19 0.20 0.82 -0.8 0.86 -0.6
41 TS1 1.59 0.19 0.81 -0.9 0.85 -0.7
11 K6 -0.61 0.26 0.85 -0.6 0.81 -0.8
20 K15 -0.88 0.27 0.85 -0.7 0.77 -1.0
19 K14 -1.48 0.29 0.84 -0.8 0.77 -1.0
42 TS2 1.15 0.20 0.81 -0.9 0.84 -0.7
3 S3 -1.02 0.27 0.82 -0.9 0.78 -1.0
1 S1 -1.40 0.28 0.80 -1.0 0.73 -1.2
9 K4 -1.25 0.28 0.79 -1.0 0.72 -1.3
38 TLK4 0.29 0.23 0.76 -1.0 0.78 -0.9
7 K2 -1.02 0.27 0.77 -1.1 0.72 -1.3
25 K20 0.73 0.21 0.68 -1.5 0.76 -1.0
10 K5 -0.95 0.27 0.76 -1.2 0.69 -1.4
23 K18 0.07 0.24 0.76 -1.0 0.74 -1.1
14 K9 -0.74 0.26 0.73 -1.2 0.70 -1.4
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Conted…

15 K10 -0.54 0.26 0.73 -1.2 0.67 -1.5
40 TLK6 0.44 0.22 0.68 -1.4 0.68 -1.4
39 TLK5 0.23 0.23 0.68 -1.4 0.67 -1.5
4 S4 -1.10 0.27 0.65 -1.9 0.65 -1.7
16 K11 -0.41 0.25 0.62 -1.8 0.59 -2.0
21 K16 -0.67 0.26 0.62 -1.9 0.58 -2.1
36 TLK2 0.54 0.22 0.58 -2.0 0.61 -1.9

(MNSQ = Infit/Outfit Mean Square; ZSTD = Z-Score)

Determine the Difficulty Level of Item and Abilty of 
Respondents: The RMM is able to help the researchers 
to measure the difficulty of the items and ability of the 
respondents. In order to measure whether the adapted 
and modified items were parallel with the ability of 
the respondents, item map is used (Azrilah & Azami8). 
The dotted lines on the left show the position of the 
respondents involved in this study while the dotted lines 
on the right showed the items’ position.

Upper part of the left map shows the position of 
respondents with high ability in answering the questionnaire 
while the upper right of the map shows the highest level of 
item difficulty. Figure 1 shows the level of item difficulty 
and ability of respondents towards the 43 items.

Based on Figure 1, most of the respondents were in 
between the min value of logit 0 and 4.45 for ability of 
respondents, which is almost nearing the min value of logit 
0 determined for the items. This mapping describes that 
most of the individuals has high ability in answering the 
questionnaire items. It can be observed that the toughest 
item (TS1) was positioned at the top of the scale and the 
easiest item (K14) positioned at the bottom of the scale.

DISCUSSION

In order to achieve the standard validity and 
reliability of items using RMM, there are a few 
conditions to be fulfilled during the implementation of 
item checking. If the item did not fulfil the determined 
conditions, the researcher must refer back to the experts 
to determine whether the item needs to be eliminated or 
maintained (Arasinah et al3).

Based on the analyses, the item reliability value for the 
constructs of the factors that influence clothing disposal 
behaviour is 0.93 which is classified as very good while 
the respondent reliability value was 0.88 deemed good. 
These findings are parallel with the findings of Fisher21 
and Bond and Fox11 in which the reliability value between 

0.81 and 0.90 considered good while value between 0.91 
and 0.94 considered very good. 

The item separation value of the 43 items was 3.59 
and this is categorised as very good. This finding showed 
that the items modified and adapted can be divided into 
four strata. The separation value for the 45 respondents 
was 2.75 which is good and shows that the ability of 
the respondents can be divided into three strata. Thus, 
this research found that the separation values were 
inlined with Fisher21 in which the value between 3 and 
4 is considered good and any value between 4 and 5 is 
very good. The reliability and separation analyses of 
the items and respondents showed that the items in this 
instrument can be trusted and able to measure the factors 
that influence clothing disposal among students.

Apart from that, the research found that there were 
two items which produces negative PTMEA CORR 
values while other items produced positive PTMEA 
CORR values. However, there were three items that 
produced positive PTMEA CORR values but the 
values were lower than 0.3, thus needed to be repaired 
because did not fulfil the criteria of the construct. This 
is corresponding with Ruhizan et al39 who stated that 
whichever item that did not fulfil the criteria needs to 
be eliminated or repaired to ensure that the item able to 
measure the intended construct. Meanwhile, the Infit/
Outfit MNSQ values of the items showed fit values 
between the range of 0.5 logits and 1.5 logits as suggested 
by Wright and Linacre46. However, there were four items 
that showed Infit/Outfit MNSQ values of more than 1.5 
logits. According to Arasinah et al6, these items need to 
be separated for modification.

Moreover, by using RMM, the researcher was able 
to identify the level of item difficulty and the ability of 
the respondents in answering the questionnaire. Based 
on the item map analysis, it described that there 10 
respondents who are highly able to answer the items in 
the questionnaire and there was no respondents with low 
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level ability. The easiest item was K14 with a value of 
-1.48 logits and the hardest item in the instrument was 
TS1 with a value of 1.59 logits. Table 5.0 shows the 
summary of the items that did not fulfil the criteria of 
RMM usage and these items were repaired according to 
the needs of the research contex.

Figure 1: Item map for constructs of factors that 
influence clothing disposal

Table 5: Summary of items that need to be repaired
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Attitude 5 S2 1.86 2.11 0.21 1
Awareness of 

Environmental 
Issues

23 K19 1.54 1.75 0.13 3
K7 - - 0.08
K23 1.46 1.81 0.26

Social Norms
6 N3 - - 0.50 2

N6 1.72 2.42 -0.04
Controlled 
Behavior 6 TLK1 2.04 3.07 -0.13 1

Social Action 3 - - -
Total 43 7
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ABSTRACT

Many countries are taking efforts to review the way statistics is being taught so that it can be mastered. 
Malaysia is no exception and recognises that statistics is a challenging subject to teach. Generally 
postgraduate students perceive it to be a difficult subject. Negative perceptions of statistics involve a complex 
set of emotional reactions which is likely to cause considerable discomfort and results in unfavourable 
consequences such as apprehension. The purpose of the study is to explore students’ initial perceptions of 
statistics and subsequently throughout the class for one semester for the subject “Statistics in Education”. This 
study uses qualitative methods comprising focus group interviews and individual face-to-face interviews. 
24 postgraduate students enrolled in a Masters of Education program for the subject Statistics in Education 
at a public university participated in this study. Focus group interviews were conducted for duration of one 
hour per group in two groups of 12 students each. Based on the findings, students felt that knowledge of 
mathematics was an important prerequisite to perform statistics and to understand statistical concepts. Initial 
perceptions of statistics are related to calculation, memorizing formula, mastery of additional mathematics 
and in-depth contents, fear and anxiety, as well as a lack of interest. However, during class, it was felt that 
although the subject was difficult, the appropriate teaching approach made the students more confident 
and less burdened because they were asked to recap what had been taught during the previous lesson. 
The preferred characteristics of teachers and the teaching process in “Statistics in Education” involves the 
teaching approach, questioning techniques, relevance to daily life, interaction, humour, monitoring, being 
knowledgeable and patience. The implication of this study is that although statistics is perceived to be a 
difficult subject, appropriate teaching methods and pedagogical practices that emphasize outcome-based 
education need to be observed.

Keywords: Statistics in Education, negative perception, initial perception, class perception, postgraduate students

INTRODUCTION

Similar to educational trends in many advanced 
countries, teaching and learning at the Institutions of 
Higher Learning(IPT) in Malaysia focuson Outcome 
Based Education(OBE) (Ministry of Higher Education13). 
The alignment of teaching and learning activities, 
assessmentand learning outcomes helps to optimize 
learning outcomes. In order to achieve this objective, 
lecturers must first master the learning outcomes of study 
programs, courses and related subjects. Constructive 
alignment is done to ensure that teaching and learning 
activities and assessment tasks are in line with them 
astery of learning outcomes in a course. Constructive 
alignment can be achieved by using the Structure of 
the Observed Learning Outcomes known as the SOLO 
taxonomy (Biggs &Tang3).

In general, to accommodate teachers who come 
from various disciplines and diverse backgrounds, there 
is a need for teaching strategies that are more specific 
to a particular domain (Lee &Picanco15). Thus, Leeand 
Picanco propose that are three stages required to plan 
lessons, namely, (i) the goal or objective of the teaching 
and learning be aligned with the different phases of 
learning, (ii) different teaching methods that are suitable 
depending on thelearning phase, and (iii) focused 
assessment on different types of measurement depending 
on the contents of the subject being taught at each phase 
of learning. The learning phases include acquisition, 
proficiency, maintenance, and generalization. Hall, 
Meyer, & Rose11 believe that all students learn the same 
concepts or skills but with different levels of preparation 
according to the learning phase.
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Based on the OBE approach, there is a set of beliefs and 
assumptions about learning and teaching in which learning 
can occur in depth (Arter&Chappuis1; Carey&Gregory4). 
An important assumption in the OBE approach is the 
belief that all students are capable of learning. However, 
teaching institutions determine performance expectations 
and results at the end of the learning experience. Teachers 
can be empowered to make changes to learning approaches 
from being confined to a teacher-centred activity to one 
that combines the teacher and learner centred approach to 
optimize the learning experience.

Within the broader fields of knowledge, the 
knowledge of statistics is widely used in academia. 
However, statistics’ teachers or lecturers often face the 
challenges on how to reduce anxiety and enhance the 
learning of statistics among their students (Chiou, Wang, 
& Lee5). Furthermore, according to Onwuegbuzie and 
Leech21, the anxiety related to statistics couldlead to a 
negative perception of statistics among students, and 
also be considered as a major obstacle to obtaining 
a ‘degree’. The findings of Onwuegbuzie20 provide 
evidence that statistics anxiety involves a complex set of 
emotional reactions which is likely to cause considerable 
discomfort or discomfort at a high level and results 
in severe consequences such as apprehension, fear, 
nervousness, and panic that hinder learning

The literature review suggests that fear, anxiety 
or apprehension about statisticsis inversely connected 
with learning (Teman25). In related studies to determine 
students’ expectations and learning experiences on 
statistics, Ruggeri, Dempster, Hanna, and Cleary24 
found thatpoor communication with course instructors 
as well as concerns over failure in the course were the 
main reasons for statistics’ anxiety. Onwuegbuzie20 
had categorizedstatistics’ anxiety as”state anxiety”. 
This refers to a temporary state of anxiety because 
of a particular situation. Since ‘state of anxiety’ is a 
reaction to an externalsituation, the situationcan be 
improved. Such anxieties can be overcome and removed 
(Richardson &Suinn22).

Statistics is a challenging subject to teach at any 
level of education. It can be seen that many students 
enter statistics courses with negative attitudes (Tremblay, 
Gardner, & Heipel26) and uncomfortable levels of 
statistics anxiety (Onwuegbuzie, Slate, Paterson, 
Watson, &Schwartz19). However, research has also been 
conducted to investigate how stress, anxiety and other 
apprehension can be reduced so that students are able to 
engage positively with statistics in a meaningful manner 
(Morgan17; Morris, Joiner, &Scanlon18). Zeedyk28 

provides an example of an empirical study in which 
second and third year undergraduate psychology students 
were given a class exercise on statistical reasoning that 
was based on the analogy of police detective work. A 
handout was used that was written in a humorous style. 
The initiative was shown to improve performance on an 
assignment for students who were given the handout in 
comparison to students who did not have access to the 
handout. Another example of an empirical investigation 
is provided by a study by Berk and Nanda2  in a graduate 
biostatistics course. Using a pretest-posttest control 
group design, the researchers examined the effects of 
humor in an examination on exam performance which 
yielded positive results.

Finally, it can be said that various countries are 
taking efforts to review the way statistics is being taught 
so that iit can be mastered. For example, in New Zealand, 
educators consider statistics as at a critical juncture and 
call for new approaches to teaching statistics to reach new 
groups of learners and facilitate statistical understanding 
in fundamentally new ways (Wild, Pfannkuch, Regan, & 
Horton27). The American Statistical Association (GAISE 
K-12 Report8; GAISE College Report9) and leading 
statistics educators (Cobb6; Rossman23) emphasise the need 
for reforms in the way statistics is conceived and taught.
Studies that have focused on revising traditional methods 
of teaching statistics, suggest changes which should be 
implemented to enable students to receive training which is 
both up-to-date and relevant to society’s needs. The major 
directions of the statistics education reform movement 
involve (a) pedagogical reforms toward development 
of conceptual understanding and teaching to statistical 
thinking and reasoning; (b) changes in the content of 
statistics courses, especially introductory level courses; (c) 
improving the instructional techniques used in statistics 
courses; and (d) integration of technology and computer-
based methods into teaching statistics as an important 
tool for effective delivery of teaching and essential part of 
effective pedagogy (Garfield & Ben-Zvi10).

An important aspect of effective pedagogy is 
active learning. Enquiry-Based Learning (EBL) is an 
active form of learning that arises out of a structured 
process of enquiry within a supportive environment, and 
which is designed to promote collaborative and active 
engagement with problems and issues (Lancaster14). 
EBL is an empowering, predominantly student-centred 
approach to learning and teaching with benefits for 
subject learning (Deignan7; Metz16). The flexibility of 
the method allows for the development of a range of 
student abilities and skills in areas including initiative, 
critical judgment, openness, creativity and independence 
of mind (Kahn, & O’Rourke12).
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Researcher’s own experience on teaching andlearning 
in the Statistics in Education course: The Statistics in 
Education course is a core course for students enrolled 
in the Masters of Science in Management, Masters in 
Education, Masters in Applied Linguistics andMasters of 
Arts in the School of Education and Modern Languages. 
This course was introduced to equip Masters’ students 
with data analysis techniques using the SPSS software. 
This course has been offered since 1998. However, until 
now, there is an irrational fear coming close to being a 
phobia and also uneasiness among students taking this 
course. In fact, some of these students suffered high 
levels of anxiety when they attended this course.

Students who attend this course come from different 
academic backgrounds and areas of specialization at 
the undergraduate level such as English, Linguistics, 
Literature, History, Islamic Studies, Mathematics, and 
Science. Thus, the course must accommodate students 
from various disciplinary backgrounds. In addition, 
this course is very valuable and meaningful because 
it introduces the study of statisitcs which provides the 
knowledge for students to apply in their research work. 
Nevertheless, there are several reasons for Masters’ 
students to enrol for this course. Among the main reasons 
is that it is compulsory and they need a minimum pass.
This shows that the enrolment in the statistics course 
cannot be based on the assumption that students are 
motivated to appreciate the science of statistics or it 
can be used in the research that they undertake. In other 
words, statistics is not seen beyond a compulsory course 
in the curriculum.

The researcher’s own observations provide insights 
regarding students in the teaching and learning of Statistics 
in Education. Upon reflection, the researcher has noted that 
there are students who are still unable to successfully apply 
theories learned in real life contexts. There are sections 
of the statistics students who have a poor conceptual 
understanding of important statistical concepts and hence 
unable to apply these concepts in real life situations. There 
are also students who make the misguided assumption that 
this course requires a high level of mastery in the field of 
Mathematics and requires high levels of computational 
skills to solve complex problems.

Researchers’feedback (who is an instructor himself) 
received from those who have been appointed as 
supervisors for the research project under the Master’s 
program indicate that there remain many unresolved 
challenges. For example, supervisors feel that there 
are students who are less familiar with the concepts 
and technical termsinstatistics, such as the meaning 
of “relationship”; “difference”; “effectiveness”; and 

“impact”. Supersiors also receive complaints from 
students that they still cannot perform the quantitative 
data analysis. In relation to data analysis, some students 
are able to frame research questions correctly but unable 
to choose appropriate methods of analysis. Furthermore, 
interpretation of results based on their findings poses many 
challenges for the students. Students are also not able to 
make connections between the statistical knowledge and 
real life applications or see the relevance of statistical 
concepts beyond the classroom. Finally, there is still a gap 
between the results of the analysis and writing it in the 
form of a final report based on academic conventions in the 
discipline. Even those students who are able to understand 
lessons taught during class are not able to translate this 
knowledge towards the completion of the report.

METHOD
This study uses a qualitative design involving data 

acquisition through individual interviews and focused 
group interviews. Data collection will be conducted 
in the first semester of 2015/2016 session. This study 
focuses on teaching and learning approaches as well 
as strategies (based on student-centred learning (SCL) 
conductedin the Computer Lab room. 24 students 
from one class in a public university participated in 
this study. They had enrolled in a master’sprogram 
under the field of education and took the course on 
Statistics in Education. Students who enrolled for this 
course comprised Masters of Education students who 
specialised in English Language Teaching and Learning 
(4 students), Psychology in Education (2), Curriculum 
and Instruction (16), Instructionin Technology(2). The 
24 students comprised 14 students who had taught in 
secondary schools and 10 students who had taught 
in elementary schools. Their areas of specialization 
included different fields such as English, Tamil, and arts.

This study used qualitative methods which included 
face-to-face interviews and focus group interviews. Focus 
group interviews were conducted in week 13 by a lecturer 
who specializes in the field of conducting interviews. 
Focus group interviews were conducted in two groups 
of 12 students each. These interviews lasted for duration 
of one hour per group. Focus group interviews were 
recorded, transcribed and analyzed according to the 
themes in the study.Video recordings were made during 
the statistics classes. Two officers from the centre did 
the video recordings.The recording took two hours per 
session, each time the classes were conducted.After the 
video recording, the researchers studied and analysed the 
videos based on the objectives of the study.

Student’s responses and feedback were checked for 
validity and accuracy. Three students were randomly 
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chosen and their field notes were checked. Additionally, 
member checking was used to look through all the 
documents. Students were given the opportunity to look 
through the video recording and responses from the 
focus group interviews.  Lecturers asked if they did a 
pilot study on the questions that they formulated.

FINDINGS

Initial perceptions of postgraduates on thestatistics 
education course: This postgraduate course is 
compulsory for all masters in education students. The 
duration of the course is 14 weeks. It is a prerequisite 
before embarking on the master’s dissertation. The 
course contents include descriptive and inferential 
statisitcs.When the postgraduates initially enrol for 
the course, most feel that it is a subject they would 
like to avoid if they were given that option. Most feel 
that the name of the course suggests that it is highly 
mathematical involving manipulation of numbers and 
solving mathematical problems which require high 
levels of numeracy skills. There is a preconceived notion 
that only those who are good in mathematics will be able 
to perform well in the statistics course.

Before attending the statistics class, they shared 
some intial perceptions on the nature of statistics and 
what the study of statistics involved. Students felt that 
statisitcs was very much based on calculations and highly 
mathematical. A deeper knowledge of mathematics was 
seen to be a necessary prerequisite to perform statistics 
and to understand statistics, complex mathematical 
operations and abstract notions of mathematical 
equations. For example, “my impression was that the 
subject was on calculations and needed to be calculated”.  

Additionally, students associated satistics with the 
ability to memorize formulae. For example, “before 
enrolling for the course, I understand that this course has 
calculations and I need to memorize a lot of formulas, 
need to interpret the data because I have attended this 
course during my first degree.” Closely related to this 
aspect were emotions not conducive to the learning of 
statistics such as fear and doubt. For example, it was 
stated that “… I was still in a state of fear and doubt 
because of the ideas that it was a calculation subject that 
included mathematics.” The calculations associated with 
statistics also resulted in students’ lack of interest in the 
subject. For example, it was said that “most students will 
not be interested in the course because of the calculations 
which will make them take a qualitative subject”. 
Nevertheless, students enrolled for the statistics course 
because it was compulsory.

Statistics was seen to be an equivalent of mathematics 
as a subject because several comcepts are common to 
both, such as themean, median, mode, and variance. For 
example, it was mentioned that “ before I signed up for 
the course, I understood that this course will teach  about 
the median, mode, mean, variance, standard deviation and 
will be a continuation about what we have learnt before”. 
Since there were some terms thar appear in mathematics 
and statistics, students tend to categorize statistics under 
mathematics and a difficult subject to master.

In summary there are six themes related to students; 
intial perceptions of statisitcs, namely (i) the calculation, 
(ii) memorizing formula (iii) mastery of additional 
mathematics, (iv) and in-depth contents (v) fear and 
anxiety, (vi) lack of interest. Table 1 show a summary of 
the interview excerptsand explains each theme concerned.

Table 1: Initial perception regarding statistics in education

Bil. Theme Excerpts from interviews

1. Calculation before I enrolled for this statistics course, my impression was that the subject was on  
calculations and needed to be calculated 

2. Lack of 
interest

most students will not be interested in the course because of the calculations which will 
make them  take a qualitative subject

3.
Mastery of 
additional 

mathematics

My perception, because I am from the arts, I do not have any experience studying additional 
mathematics. So, when I heard that the course was called statistics, I thought that  this course 

was a calculation subject that included additional mathematics

4. Fear and 
anxiety

When I signed up for the course I was still in a state of fear and doubt because of the ideas 
that it was a calculation subject that included mathematics.

5. In-depth 
content

before I signed up for the course, I understood that this course will teach  about the median, mode, 
mean, variance, standard deviation and will be a continuation about what we have learnt before.

When I was in high school I understood that statistics was the graphic base for presenting data for 
using bar graphs, charts such as pie charts and I had a good understanding of statistics which has 

become easier for me and I was actually quite excited when registering for the course.
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6. Memorizing 
formula

Before enrolling forthe course,I understandthat this coursehas calculations and I need to 
memorize a lot of formulas,need tointerpret thedatabecause Ihave attendedthis courseduring 

my first degree. Soat that time,I felt that statistics was pretty hard and so when Iregistered for 
this course at the master’s level. I thought that statisticswillbecomemoredifficultatthis stage.

Post graduates perceptions of the class: Students were 
also asked to give their opinions about the teaching of 
the “Statistics in Education” course which they had 
followed during the semester. Upon completion of the 
course, students reflected on the classes and the lessons 
they had attended. The major finding was related to the 
teaching approach and its effect on the learning process 
and learning outcomes. It was felt that although the 
subject was difficult, the appropriate teaching approach 
made the students confident and less burdened because 
they were asked to recap what had been taught during the 
previous lesson. This practice was continually observed 
during the thirteen weeks. For example, it was stated that 
“… this course is quite difficult, but the approach that 
Dr.A has made the class confident, class felt confident 
because in each class Dr. A will begin with a reflection 
or a recap of what he had taught in class before. We also 
felt less burdened when throughout the 13 weeks we 
could follow this course properly although the course 
was quite difficult.”

In relation to the teaching approach, students felt 
that the questioning technique had a positive impact 
as it served as a constant checking mechanism so that 
students were attentive. Students had to be alert all the 
time. For example, it was mentioned that “… students 
cannot sleep or do something else because he loves to 
ask questions to the students. Therefore, students should 
always be prepared for any questions he will ask.” 
Students were also continually monitored during the 
lesson as “he would not sit in one place but he prefers to 
walk and observe the activities of students in the class”. 
This constant monitoring helped to ensure that students 
needed to be attentive in class. In addition to the fear of 
statistics, there was also the unwelcoming presence of Dr. 
A who seemed rather fierce with a big build and a thick 
moustache which enhanced his ferocious look. Initially, 
he did not smile and gave a very sober presentation of 
what was expected in the course.In addition to the fear 
of statistics, there was also the unwelcoming presence of 
Dr. A. Initially, he did not smile and gave a very sober 
presentation of what was expected in the course. Refer 
to Table 2 which provides a summary of the interview 
excerpts and explains each theme concerned.

Table 2: Characteristics of teaching the “Statistics in Education” course

No. Theme Excerpts of interviews

1. Teaching 
approach

Actually, this course is quite difficult, but the approach that Dr.A has made the class 
confident class, feltc onfident because in each class Dr. will begin with are flectionora 

recap of what he had taught in class before. We also felt less burdened when throughout 
the13weeks we could follow this course properly although the course was quite difficult.

Dr. A often repeats or recaps in the classt hat makes students understand better, for 
example, on this day he was teaching about ANOVA andin the following class he will 
start the class by repeating about the ANOVA which will make the students to better 

understand in greater detail.
I prefer the repetitive method because sometimes in our class, we are not able to focus properly. 

So through this repetitive method, students are able to recall everything that he teaches.

2. Questioning 
technique

In addition, in Dr.A’s class, students cannot sleep or do something else because he loves 
to ask questions to the students. Therefore, students should always be prepared for any 

questions he will ask.

3. Relevance to 
daily life

Besides, Dr. A also likes to associate every thing that he has taught with everyday life. So 
this method makes it easier for us to remember well all that he has taught well.

4. Interaction Dr. A also likes ‘two way communications’. If we have any doubts we can ask him and 
address our doubts immediately.

5. Humor Sometimes he will joke using the students answers and relate it to the student content.
His jokes are funny and we enjoy it.
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6. Monitor Sometime she would joke and throughout the time in the class he would not sit in one 
place but he prefers to walk and observe the activities of students in the class.

7. Knowledgeable Yes, whatever he wants to deliver is at his fingertips. He will give handouts in each class.

8. Patience

He always took the time to teach us slowly and this made it easier for us to understand. 
And when it comes to the application, I can do it myself using SPSS software for final 

semester project. Through this course, I believe that this course will be of great help for 
my future projects.

Besides the approach, students felt that the teacher 
needed to be knowledgeable and supplement it with 
handouts. For example, it was felt that “… whatever he 
wants to deliver is at his fingertips. He will give handouts 
in each class.” Additionally, the way the lessons were 
delivered was also important. For example, “he always 
took the time to teach us slowly and this made it 
easier for us to understand. And when it comes to the 
application, I can do it myself using SPSS software for 
final semester project. Through this course, I believe that 
this course will be of great help for my future projects.” 
Thus, students appreciated patience as they were able to 
understand better and apply the knowledge later.

Students also perceived the interaction between 
the lecturer and the students to be helpful as they could 
resolve any problems. For example, “Dr.A also likes ‘two 
way communications’. If we have any doubts we can 
ask him and address our doubts immediately.” Humor 
was grearly appreciated in the interactions as they 
were not only funny but also educational. For example 
“Sometimes he will joke using the students’ answers and 
relate it to the student content.”

The relevance of statistics to daily life seemed 
especially important as students were able to better 
remember the concepts. The concepts were more 
easily understood rather than seen to be abstract or not 
applicable outside the statistics class. For example, “Dr.A 
also likes to associate everything that he has taught with 
everyday life. So this method makes it easier for us to 
remember well all that he has taught well.”

DISCUSSION
Initial perceptions of postgraduates on the statistics 
education course: Most of the postgraduates share the 
perception that the statistics education course is highly 
mathematical involving manipulation of numbers and 
solving mathematical problems. In other words, statisics 
requires high levels of numeracy skills. The preconceived 

notion is that a student must be good in mathematics to 
perform well in the statistics course. The findings in this 
study are similar to the findings in Onwuegbuzie and 
Leech’s21 study which concur with many researchers that 
when students are challenged with concepts, questions, 
cases, teaching or tests on statistics, they are most likely 
to experience anxiety.

Prior to attending classes, the students shared some 
intial perceptions on the nature of the statistics course 
and what it entails. There was a general feeling among 
students that statistics was driven by mathematics and 
calculations. A deeper knowledge of mathematics 
or numeracy skills was perceived to be an important 
prerequisite to understand statistics and to perform 
statistical procedures. The way the lessons were delivered 
was also seen to be important. For example, “he always 
took the time to teach us slowly and this made it easier 
for us to understand”.The importance of this pedagogical 
aspect is supported by Hall, Meyer, and Rose11 who 
believe that all students learn identical concepts or skills 
but differ in their levels of preparation according to the 
learning phase. A typical response to the application is; “I 
can do it myself using SPSS software for final semester 
project. Through this course, I believe that this course 
will be of great help for my future projects.” In general, 
there is a need to accommodate teachers who come from 
various disciplines or diverse backgrounds. Therefore, 
there is a need to introduce teaching strategies that are 
more specifically customised to a particular domain as 
suggested by Lee and Picanco15.

One quality that students truly appreciated in 
their lecturer was patience as the students were able to 
understand better and apply the knowledge they had 
acquired at a later stage. Students were of the opinion that 
interaction between them and the lecturers was helpful 
as problems could be resolved. Any doubts on content, 
statistical procedures or understanding concepts could be 
addressed immediately. Humor was greatlyy appreciated 
in the interactions with the lecturer as they were not 
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only funny but also facilitated learning as suggested 
by constructive alignment. Constructive alignment is 
observed to ensure that teaching and learning activities 
together with assessment tasks are in line with them as 
tery of learning out comes in a course (Biggs &Tang3).

Post graduates perceptions of the class: The major 
finding upon completion of the course was the pirvotal 
role of the teaching approach and its effect on the 
learning process together with the learning outcomes. 
Students recognised that the subject was difficult, but 
the choice of an appropriate teaching approach made the 
students more confident, less stressed and less burdened. 
This is because they had to continuously recap what had 
been taught during the previous lesson. The importance 
of reducing stress is supported by Teman25.

Furthermore, the teaching approach which 
extensively incorporated the questioning technique 
was well received by the students. Questions had a 
positive impact on the students’ attentiveness as they 
were constantly on the alert and needed to respond. The 
questioning technique provided an effective mechanism 
to ensure that students were continually monitored. 
Constructive alignment is done to ensure that teaching 
and learning activities and assessment tasks are in line 
with the mastery of learning outcomes in a course. 
Constructive alignment can be done by using the 
Structure of the Observed Learning Outcomes known as 
the SOLO taxonomy (Biggs &Tang3).

Students also perceived the interaction between 
the lecturer and the students to be helpful as they could 
resolve any problems. If students had any doubts, they 
could ask him and address their doubts immediately. An 
important aspect of effective pedagogy is active learning. 
Enquiry-Based Learning (EBL) is an active form of 
learning that arises out of a structured process of enquiry 
within a supportive environment, and which is designed 
to promote collaborative and active engagement with 
problems and issues (Lancaster14).The relevance of 
statistics to daily life seemed especially important as 
students were able to better remember the concepts. The 
concepts were more easily understood rather than seen to 
be abstract or not applicable outside the statistics class.

IMPLICATION AND SUGGESTIONS

The name of the course, which is “Statistics in 
Education”, could be interpreted by students from the arts 
stream as a course which is highly focused on statistical 

calculations. However, such an understanding could be 
misleading as the content of the subject focuses on the 
‘interpretation’ of statistical results which is obtained 
through the use of SPSS software package. Hence it can 
be likened with a misnomer and the name of the course 
could be changed to reflect more accurately what the 
course does. A possible name could be the “Interpretation 
of Statistical Analysis in Education.”Since most of the 
students were part-time students, there is definitely more 
need for pedagocical guidance, assistance and support. 
This need is more evident because the field of statistics is 
challenging in the sense that students are not familiar with 
the discipline or inclined to think the way staticians do. 
The study shows that students’ perceptions has changed 
through the course as students felt that it was not another 
mathematics course. It is not really about mathematics 
and not as difficult as they had thought initially. The 
change of attitude will help students perform better in the 
paper. In addition to the fear of statistics, there was also 
the anxiety and stress induced by the physical precence 
of Dr. A. His introduction and sober presentation at the 
intial stage only added to their discomfort. This view 
changed quickly as the students came to realize that 
initial impressions could be deceiving. It was a matter 
of time that they came to appreciate that he meant well 
and intended to guide them through the course using the 
most effective mehods they were comfortable with in the 
classroom. Thus, the role of the teacher is very important 
to bridge the gap between prevonceived notions and the 
actual pedagocial practices.

CONCLUSION

In summing up, it can be said that one major problem 
faced by students at the early stages of the course was 
that they were unable to see the connection between 
the concepts learnt in class and their relevance to the 
realm of statistics in the world outside the classroom. 
There was a preconceived notion that statistics is learnt 
as a separate field of knowledge and has very little 
application in daily life. It was believed that it would be 
challenging for students as they are not able to see how 
the more complex statistical operations can be used in 
domains outside the classroom or how to benefit from 
the knowledge of statisitcs. The study has shown that 
such initial apprehensions on the subject “Statistics 
in Education” gave way to a more positive view on 
statistics and how it could be applied in real life as they 
progresse during the course. 
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ABSTRACT

Harm reduction constitutes a significant approach which aims at decreasing the harmful consequences of 
drug use. The approach involves a range of measures including Methadone Maintenance Therapy (MMT) 
and Needle and Exchange Programme (NSEP) for lowering drug-related harms, particularly the Human 
Immunodeficiency Virus (HIV) infection. Considerable debate still exists, particularly in Malaysia on 
whether the local government should legitimise the harm reduction practice. The vehement criticism for 
the approach is that it is not actually effective in achieving the outcomes but merely implies an aid and 
promotion of drug consumption and hence should be banned. This article seeks to address the scientific 
bases for legitimising harm reduction approach. It examines the effectiveness of MMT and NSEP strategies 
on the subset of its outcomes, namely the decrease in HIV transmission and its scientific evidence. This 
article relies on data sourced from materials including published peer-reviewed research articles, books and 
reports. The analysis provided in this article suggests that the MMT and NSEP practice is justifiable based 
on its contribution to the control of HIV pathogen transmission. The available national and international 
evidence compellingly indicates that both interventions are effective in reducing HIV risk behaviours and 
the viral infection incidence among drug users. The outcome is unaffected by negative empirical data as 
there is a persuasive expounding explanation for them. The effectiveness of the interventions for reducing 
the blood-borne virus may be further increased by multi-integrated strategies. Moreover, considering scant 
local empirical findings, the efficacy of harm reduction interventions, particularly with respect to NSEP, 
warrants further research. It is critically vital for the scientific bases for harm reduction approach to be firmly 
sustained and articulated in law and policy discourse.

Keywords: harm reduction, public health, HIV, drug policy, criminal law and justice

INTRODUCTION

Harm reduction appears to be an integral approach 
that seeks to decrease the negative consequences 
associated with drug use. Public health community 
believes that individuals who pursue in consuming drugs 
may nevertheless minimise negative effects of the habit. 
Accordingly, the harm reduction approach engages 
various strategies including provision of methadone; a 
type of substitute drug and distribution of sterile needle 
and syringe for mitigating drug-related risks, particularly 
the Human Immunodeficiency Virus (hereinafter 
referred to as HIV) infection. The long history of the 
approach might be supported by the opiate prescribing 
practice in the United Kingdom since the 1920s. Yet, 
the concept was revitalised during the mid-1980s as a 
consequence of HIV/AIDS outbreak. The harm reduction 
approach in drug use context has rapidly developed 

across all continents. In 2005, Malaysia started to echo 
the international initiatives of implementing harm 
reduction approach. Against the backdrop of high HIV 
cases driven by drug users, the government underscored 
the Methadone Maintenance Therapy programme 
(hereinafter referred to as MMT) and Needle and Syringe 
Exchange Programme (hereinafter referred to as NSEP) 
as integral interventions for curbing the spread of HIV 
among drug using population.

Considerable debate still exists, particularly in 
Malaysia on whether the local government should 
legitimise the harm reduction practice. The vehement 
criticism for the approach is that it is not actually 
efficacious in achieving the outcomes but merely implies 
an aid and promotion of drug consumption and hence 
should be banned. This article is devoted to address the 
scientific basis for legalising harm reduction approach. 
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It seeks to examine the efficacy of MMT and NSEP 
measures on the subset of its outcomes, namely the 
reduction in HIV transmission and its scientific evidence. 
This article relies on data sourced from materials 
including published peer-reviewed research articles, 
books and reports. The consideration to international 
and local literature provides clearer insights and basis 
for the arguments.

EFFECTIVENESS IN MITIGATING HIV 
RISK BEHAVIOURS

Notably, MMT and NSEP are considered important 
strategies when seeking to restrain HIV spread through 
syringe use, by providing substitute drugs and adequate 
sterile syringes to drug users. The underlying prediction 
is that, as a consequence, drug users will no longer take 
part in syringe-related HIV risk behaviours including 
sharing, lending, borrowing and reusing of syringes and 
needles, thereby avoiding HIV infection.

An impressive volume of studies from many 
jurisdictions, including Malaysia, contain evidence 
regarding the actual efficacy of MMT and NSEP for 
HIV risk behaviours. There is research available that has 
discovered the relationship between MMT attendance 
and reduced HIV vulnerability (Wong and Lee et al55; 
Gill and Sulaiman et al17 ; Zhao and Holzemer et al58).
In a study of long-term outcomes of MMT among 
2662 participants in China, Wang and Wei et al51 found 
that the MMT attendance had a positive association 
with reduced illicit drug consumption and related risk 
behaviours. Findings are also documented by Karki and 
colleagues’ (2015) systematic review and Macarthur and 
colleagues’29 meta-analysis of multiple studies in Asia, 
Europe and North America. Although it is remarkable 
that vast studies from various countries reveal similar 
findings on the beneficial impact of MMT on risk 
behaviours, opponents still invoke negative or neutral 
research results to propose a contradictory outcome. 
A study in a Malaysian hospital found that most of the 
subjects continued with HIV risk behaviours despite 
their MMT use (Ramli and Nora et al40). A study by Van 
Ameijden and others48 in Amsterdam found negative or 
no benefit of ‘low threshold’ MMT in mitigating risk 
behaviours. Some research has reported no difference 
between attendees, post-attendees and non-attendees 
of MMT programmes in needle-borrowing and lending 
(Baker and Kochan et al3). Arguably, these negative or 
mixed findings are limited exceptional cases that are 

insufficient to exclude conclusive evidence on MMT 
efficacy from larger positive empirical data sources.

Further, the outcome of risk behaviour reduction is 
achievable via NSEP use. Theoretically, NSEP may affect 
diminution in patterns and time of syringe circulation. 
This is accomplished by adding more new syringes per 
IDU over a particular time period and increasing the 
volume of syringes evacuated from circulation through 
exchanging practice. Thus, the time for risk behaviours, 
including contaminated syringe sharing and reusing 
and the presence of used injection items in public 
settings, are possibly lessened, thereby decreasing 
HIV spread. The theoretical causality is confirmed by 
practical data in Malaysia and other countries regarding 
NSEP effectiveness. Numerous studies demonstrate 
the decrease of self-reported risky behaviours among 
NSEP clients (Bluthenthal and Kralc et al4 ; Zamani and 
Vazirian et al57; Kerr and Small et al24; Burt & Thiede7). 
The WHO comprehensive assessment discovers 
‘detectable impact (of Malaysian NSEP) on reducing 
needle and syringe sharing among Injecting Drug 
Users’ (hereinafter referred to as IDUs) (World Health 
Organization (Western Pacific Region) & Ministry of 
Health Malaysia56). The WHO review of NSEP found 
convincing evidence for the protective effect of NSEP 
against drug-related risks. The review found that most 
(23) of the 29 studies located showed results confirming 
the NSEP efficacy. There was only one piece of research 
finding negative outcomes and five studies reporting no 
effect (Wodak & Cooney52). All evidence strongly shows 
the NSEP’s outcome to lower HIV risk behaviours.

Despite evidence of the benefits of NSEP, there is 
much criticism of it which arises from the negative or 
mixed research findings. For example, the studies by 
Valenciano and colleagues47 and Hope and colleagues19 
reveal the association of NSEP use to high risk behaviours. 
Some others discover no significant difference between 
NSEP attendance and non-attendance in the frequency 
of needle-sharing (Hartgers and Van Ameijden et al18). 
Within this article it is argued that these data sources are 
inconclusively used to point towards NSEP inefficacy 
and give less consideration to the other potential factors 
affecting HIV risk behaviours such as homelessness and 
depression symptoms (Braine and Des Jarlais et al5). 
Braine and collegues5 noted that the attributes of NSEP 
clients and environmental factors should be considered 
in analysing the subsisting risk behaviours. Therefore, 
the argument for NSEP influence on increased risk 
behaviours is unpersuasive.
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Additionally, some critics raise the methodological 
issue of self-reporting. They question the accuracy of 
self-reported data about risk behaviours (Safaeian and 
Brookmeyer et al42; Sloan and Bodapati et al45). As 
contended, self-reporting potentially results in social 
desirability, recall or observational bias that affects the 
accuracy of derived data. Accepting this argument means 
evidence for risk behaviours reducing efficacy have less 
strength as they mostly come from studies relying on 
self-reported data. However, the claim has less merit 
when considering the sufficient validity and reliability of 
self-reporting achieved in most research involving using 
drugs and risk behaviours (Darke9). Further, the self-
reported behaviour change could be considerably verified 
by options including comparing HIV seropositivity 
rates among IDUs obtaining supplied injection items 
and those who do not (Kaplan22), conducting computer-
assisted self-interviews (Metzger and Koblin et al32) and 
corroborated urinalysis (Sherman and Bigelow44). Thus, 
the data derived from self-reporting, with or without 
verification, is valid and reliable enough to show the 
efficacy of harm reduction interventions for reducing 
HIV risk behaviours.

EFFECTIVENESS IN REDUCING HIV 
SEROCONVERSION AND PREVALENCE

Drawing on evidence regarding MMT and NSEP 
outcomes of decreased drug-related risk behaviours, it 
seems plausible to claim their potential to decrease the 
rate of HIV seroconversion and prevalence. However, 
opponents argue that the modest risk behavioural 
change, if any, would not necessarily effectuate into 
actual reduced HIV infection. As a response to this, there 
is evidence that sufficiently demonstrates the contrary. 
The studies in Malaysia and other countries evaluate the 
impact of MMT on HIV prevention and have found a 
positive association between the programme admission 
and decreased HIV infection  (Novick and Joseph et al39; 
Metzger & Navaline31; Mohamed & Kasa36; Ahamad 
and Hayashi et al1 ). The results of a study in Tampin 
Health Clinic, Malaysia, demonstrate that none of the 
143 subjects were infected with HIV during the course 
of the study from November 2006 to March 2009 
(Norsiah and Dharmananda et al38). The findings are 
further confirmed by international research, including 
by Metzger and others33 and Duan and others12 recording 
a high difference in HIV seroconversion levels between 
those continuing with MMT compared to those not 
receiving MMT.

Moreover, the intervention can significantly affect 
HIV prevalence in many settings. Indeed, in the WHO 
collaborative study using longitudinal cohort design, 
the data from opiate substitution treatment programmes, 
principally MMT, in selected developing countries 
(China, Indonesia, Thailand, Lithuania, Poland, Ukraine, 
Iran and Australia) indicates the protective effect of the 
substitution treatment in decreasing HIV prevalence. 
The rate of HIV prevalence reduced significantly in 
almost all the studied countries that provide the service. 
The report concludes that such positive implication 
achieved in high-resource countries could also be gained 
in countries with fewer resources (Lawrinson and Ali 
et al25). Many systematic reviews of studies confirm 
this effectiveness (Gibson and Flynn et al15; Farrell and 
Gowing et al14; MacArthur and Minozzi et al29). All 
positive findings constitute strong data on the impact of 
MMT on the decrease of HIV infection and prevalence.

Despite the evidence, the opposition to MMT efficacy 
is based on a few study results showing less favourable 
outcomes of MMT on HIV seroconversion. The studies 
involved cocaine and heroin injectors (Chaisson and 
Bacchetti et al8) and ‘low threshold’ MMT (Van Ameijden 
and Van Den Hoek et al49). This outcome is unsurprising 
considering the absence of any pharmacotherapeutic 
treatment for cocaine. The few negative findings should 
also not be interpreted as overall inefficacy of MMT in 
HIV prevention as it is outweighed by the amount of 
research with positive results. Rather, the findings can 
be treated as a factor to ameliorate the service’s quality 
and intensity. This may cover incorporating MMT 
with psychosocial facilities including healthcare and 
rehabilitation, ensuring longer retention in treatment 
and dispensing of a sufficient dosage of methadone. 
Such comprehensive strategies would increase MMT’s 
benefits in halting adverse consequences including HIV 
infection from consumption of drugs including cocaine 
(Gibson and Flynn et al15).

Further, despite the limited findings in Malaysia, 
a handful of international studies using diverse 
research designs indicate that participation in NSEP is 
substantially associated with decreased HIV infection 
(Des Jarlais and Marmor et al10; Luo and Wu et.al26). 
By contrast, the lack of NSEPs may have resulted in 
the growth of HIV incidence, as suggested by high 
seroconversion levels observed in Pakistan and the USA 
(Lurie & Drucker27;Emmanuel and Archibald et al13). 
This data concerning the reversed situation supports 
the consistency of efficacy arguments. The accumulated 
evidence strongly indicates the NSEP’s protective effects 
against HIV seroconversion.
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Additionally, there are studies that provide 
compelling evidence on this intervention’s efficacy 
in reducing HIV prevalence. For instance, Hurley and 
others20 conduct a large ecological analysis of HIV rates 
and NSEP use, comparing 81 cities across Asia, Europe, 
North America, South America and the South Pacific. 52 
cities without NSEP had a mean annual growth of 5.9 per 
cent in HIV prevalence, compared to a mean annual fall 
of 5.8 per cent for 29 cities with NSEPs. More recently, 
the study of McDonald and others30 involving 99 cities 
discloses the difference in HIV prevalence rates in cities 
with and without NSEPs; there was a decline of 18.6 per 
cent and an increase of 8.1 per cent respectively. The 
results lend strong support to the argument that NSEP is 
effective in minimising HIV prevalence. The capability 
of NSEP as part of a comprehensive set of measures to 
decrease HIV prevalence also extends to settings where 
HIV is already developed, including New York City 
(Des Jarlais and Perlis et al11). The outcome of NSEP on 
HIV infection and prevalence is consistently supported 
by comprehensive reviews (Gibson and Flynn et al16; 
Ritter & Cameron41; Wodak & Cooney54; Aspinall and 
Nambiar, et al2).

On the contrary, several studies did not discover the 
effect of NSEP attendance against HIV seroconversion. 
Higher levels of HIV infection substantially connected to 
NSEP access are observed by prospective cohort research 
in Montreal and Vancouver (Bruneau and Lamothe et 
al6; Strathdee and Patrick et al46). Additionally, Strathdee 
and others46 research reported the outburst of HIV 
prevalence subsequent to the five-year operation of vast 
NSEPs in Vancouver. Consistent with the above findings, 
the results of some studies in Amsterdam indicate no 
significant link between the presence of NSEPs and 
decrease in HIV incidence (Van Ameijden and Van Den 
Hoek et al49). These findings are deduced by opponents 
to attribute the greater HIV incidents to NSEP presence. 

As Strathdee and colleagues46 suggest, the negative 
result is considerably affected by the insufficiency of 
NSEP on its own as a HIV prevention tool. Despite 
the coherent argument given the complexity of HIV 
transmission, this article argues that stronger explanation 
considering selection bias could be provided for mixed 
or negative results of research that compare NSEP 
clients and non-clients. The NSEPs attracted IDUs who 
were significantly associated with higher risk activities, 
than non-attendees (Gibson and Flynn et al16 ; Wodak 
& Cooney53). This position is supported by studies and 

commentaries (Lurie27; Hagan and McGough et al., 2000; 
Noroozi and Mirzazadeh et al37). Further, there is the 
possibility of the dilution factor. The Dutch, Canadian and 
UK studies with counterintuitive results were carried out 
in settings where lesser risk IDUs might have obtained 
syringes from alternative sources such as pharmacies, 
giving NSEP access to relatively individuals of greater 
risk of HIV seroconversion. This confounded the findings 
(Vlahov & Junge50). All these arguments could give 
potential explanations for the discouraging data.

CONCLUSION

Overall, there is little doubt that MMT and NSEP do 
mitigate HIV risk behaviours, incidence and prevalence. 
Drawing on that point, this article contends that the 
availability of such strategies possibly becomes the 
main factor in the gradually declining trend of new HIV 
infection cases among IDUs in Malaysia in recent years. 
The cases fell from between 70 to 80 per cent of overall 
cases in the 1990s to 39 per cent by 2011 (Ministry of 
Health Malaysia34). The rate further dropped to 19.3 
per cent in 2014 (Ministry of Health Malaysia35). This 
achievement rebuts Shan’s43 presumption in 2008 that the 
HIV rate in Malaysia would not decrease in the following 
three years despite harm reduction services. Malaysia’s 
successful attainment in HIV prevention is endorsed by 
international bodies including the Joint United Nations 
Programme on HIV/AIDS (UNAIDS)21 and World 
Health Organization (Western Pacific Region) and 
Ministry of Health Malaysia56. Thus, the hypothesis that 
both services do not contribute to halting HIV is invalid. 
The outcome is unaffected by negative empirical data as 
there is a compelling expounding explanation for them. 
Supporting evidence regarding this efficacy absolutely 
exceeds the contradicting evidence.The effectiveness 
of the interventions for reducing the blood-borne virus 
may be further increased by multi-integrated strategies. 
Additionally, considering scant local empirical results, 
the effectiveness of harm reduction interventions, 
particularly with respect to NSEP, warrants further 
research. It is critically vital for the scientific bases for 
harm reduction approach to be firmly sustained and 
articulated in law and policy discourse.
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ABSTRACT

The leadership style of the top management can have a significant effect on the innovativeness of the 
firm. The purpose of this study is to examine the impact of a particular leadership style, transformational 
leadership, on innovations among logistics companies. Drawing on a sample of 500 logistics companies were 
randomly selected and given the questionnaire to complete. A total of 86 questionnaires were returned and 
84 questionnaires were useable for analysis. Findings revealed transformational leadership has a significant 
relationship and positive impact on innovativeness of logistics companies. The implication of the study 
brings new evidence to bear on the notion about the innovativeness in the logistics industry in Malaysia.

Keywords: Transformational Leadership, Firm Innovativeness, Logistics.

INTRODUCTION

Innovations are essential since they establish the 
basis for acquirement and retention of a sustainable 
competitive advantage and are critical for the economic 
survival of the firms. Various definitions of the term firm 
innovativeness have been provided by scholars Jain, 
Siddiquee, &Singal17. In this study, firm innovativeness 
is defined as the propensity or capacity of a firm to adopt 
innovative methods, processes, concepts, and business 
systems that are new to the logistics industry; not just 
for maximizing profits, but also to meet the needs of 
the customers or end users, taking into consideration 
sustainability and the environment.

The business environment in which the logistics 
companies operate is characterized by continuous 
changes and intense competition. To survive such an 
intense competitive business environment, companies 
must leverage their resources and manage both internal 
and external factors that influence their innovativeness 
Wahab and Cooper30. Although innovativeness research 
on logistics companies is limited, empirical research has 
shown that innovativeness can provide company the ability 
to achieve lower cost and higher quality services that meet 
all the requirements of potential customers, introduce new 
products, services, business, environmental issues and 
maximum utilization of information technology Sundbo, 
Orfila-Sintes& Sorensen29.

The need for a better empirical research and evidence 
about innovativeness in at industry level is documented 
in the literature Hall and Williams12; Hjalager15. The 
authors argue that industries should adequately represent 
during any comprehensive or national or international 
innovation survey. While there have been attempt to 
assess the organizational innovativeness in various 
sectors of the economy across the globe, the debate 
surrounding the best methodology or scale to use in 
measuring firm innovativeness has often been the source 
of considerable controversy. For this reason, Crespell, 
Knowles, and Hansen5; Desphande, and Farley7 called 
for a universally reliable and valid measuring scale 
for innovativeness which is robust enough, void of the 
weaknesses associated with existing scales. 

Due to these reasons, this study attempts to 
conceptualize the firm innovativeness as a multi-
dimensional approach which consists of product, process, 
business, and information technology innovativeness. A 
multidimensional approach to innovativeness research 
will enable the researcher to identify the innovative firms 
by examining all aspects of the firm innovativeness such 
as the propensity to adopt innovative products, concept, 
business, and practice, as well as new marketing strategies.

As the firm innovativeness is considered as driven-
factor for firm sustainability and competitive advantage 

DOI Number: 10.5958/0976-5506.2018.01643.1 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1371      

as well as the driving force of economic growth at both 
national and international level Mei, Arcodia&Ruhanen21, 
the factor influencing the innovativeness of logistics 
companies has to be explored and researched. This 
study suggests the transformational leadership is highly 
potential to uplift the level of firm innovativeness 
among logistics companies. Transformational leadership 
has been recognized as the most advanced because 
it encompasses the symbolic, emotional and highly 
motivating behaviours that produce better results 
than ordinary leadership. Transformational leader is 
known for his or her ability to motivate followers (firm 
employees) to perform more than they are initially 
expected as they strive for better performance Ergeneli, 
Gohar, &Termirbekova8. Unfortunately, this study 
unable to learn from any empirical literature on the nature 
of the relationship between transformational leadership 
and firm innovativeness. Hence, this study sought to 
answer the following research question; What is the 
relationship between transformational leadership and 
firm innovativeness? The aspiration to assist logistics 
companies to innovate effectively and efficiently has 
motivated research on the factor and its relationship with 
firm innovativeness.

LITERATURE REVIEW

This study is grounded in a Resource-based view 
(RVB) where it recognizes the organizational resources 
as the fundamental driver of organizational performance. 
The firm innovativeness is considered as firm 
performance and indirectly affects firm value through its 
effects on market position and financial position Rubera 
& Kirca26. The antecedent of firm innovativeness is 
transformational leadership. According to Chen (2016), 
transformational leadership is organizational resources 
as they argued that the transformational leadership as 
human capital resources of the firm.

Firm Innovativeness: Scholars have provided various 
definitions of firm innovativeness in the literature. 
While some of these definitions reflect the capacity of a 
firm to produce innovative products Wang & Ahmed32, 
others focus on innovative related culture or behaviours 
that reflect inclination or capacity towards innovation 
Auh&Mengu1; Hurley &Hult16. Scholars such as 
Knowles, et al19 provided a definition that reflects a firm’s 
capability in product and behavioural innovativeness. 
The scholars define innovativeness as “the propensity 

to create and/or adopt new products, manufacturing 
process, and business system” Knowles et al19, p. 2). 

In response to different conceptualizations of 
firm innovativeness in streams of research that result 
in difficulties in comparing findings across studies, 
Wang and Ahmed32, p 304 provided five dimensions 
of firm innovativeness. The five dimensions consist 
of product innovativeness, market innovativeness, 
process innovativeness, behavioural innovativeness, and 
strategic innovativeness.

Knowles et al19 conceptualized firm innovativeness 
as a product, process, and business system. This concept, 
however fails to capture information technology 
dimension of firm innovativeness despite the numerous 
literature that associate information technology adoption 
with innovation Ferneley& Bell10; Wang & Swanson33. 
Thus, this study then added information technology 
innovativeness to a product, process, and business system, 
adapted from Knowles et al19 innovativeness dimension. 
The dimensions are a product, process, business system, 
and information technology innovativeness.

Transformational Leadership: Transformational 
leadership style is preferred to be examined in this 
study because empirical studies have shown that it is 
universally effective across cultures eg., Zagorsek,  
Marko & Stanley35. It is also identified as one of the 
major factors that affect innovation. Leaders can improve 
organizational capacity to innovate by directing resources 
and energy toward implementing new programs and by 
lending power and legitimation to innovative activities 
Hasenfeld13. Transformational leader is known for his 
or her ability to motivate followers (firm employees) 
to perform more than they are initially expected as 
they strive for better performance Ergeneli, Gohar, 
&Termirbekova8. More importantly, Transformational 
leadership behavior has been identified to be representing 
the most active and effective form of leadership Rubin, 
Munz, &Bommer27.

Furthermore, it has been identified as a strategic tool 
to manage a dynamic environment faced by the firms in 
recent times Nielsen &Cleal22. According to Waldman, 
Ramirez, House, &Puranam31 transformational 
leadership refers to a leadership style in which the leader 
uses ideology and values to achieve high end-values 
through motivating the firm’s distant subordinates. They 
try to find to unite employees and inspire them to make 
the organization’s vision a reality Bryman4.
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It is unarguable to recognize the importance of 
transformational leadership in stimulating the ability of 
a firm to innovate. Studies on its relationship with firm 
innovativeness by Noruzy, A., Dalfard, V., Azhdari, B., 
Nazari-Shirkouhi, S., and Rezazadeh, A23 and Jaskyte, 
K18 discovered that the relationship is positive and 
significant. However, little attention has been given to 
study the said relationship among logistics companies. 
Thus, the purpose of this paper is to study the 
relationship between transformational leadership and 
firm innovativeness in the context logistics companies. 
Due to this, we assume the following hypothesis: 

H1: There is a significant and positive relationship 
between transformational leadership and firm 
innovativeness.

METHODOLOGY

This study is a correlational type of study, which 
is, examines the relationship between transformational 
leadership and firm innovativeness among logistics 
companies in Peninsular Malaysia. Since the collection 
and analyses of data were done at the firm level, the 
unit of analysis is the firm. Following Knowles et al19 
innovativeness study in wood industry, top managers are 
the respondents of the study. This study is cross-sectional 
in nature such that the data were collected by means of 
the questionnaire at one point in time Sekaran28. 

There was a total 528 companies registered at 
Federation of Malaysian Freight Forwarders. Hence, 
according to Krejcie and Morgan20; and Sekaran28, 
the appropriate sample size to represent the logistics 
companies in Peninsular Malaysia would be 226. 
However, Krejcei and Morgan20 has suggested providing 
for a 5% margin of error, 252 sample size would be 
required for a population of 528 logistics companies. In 
an attempt to receive the required sample size of 252 
responses, a comparison was made with the return rate of 
similar innovativeness studies that have been conducted 
in Malaysia. Thus, to take account of the potential loss 
rate, 500 logistics companies were sampled. The required 
number of 500 samples for this study is equivalent to 
95% (500/528 x 100) of the total logistics companies 
under study. A set of questionnaires were mailed to them 
via postal service.

The firm innovativeness is measured from four 
dimensions; namely as product, process, business 

system, and information technology innovativeness. 
There are 17 items and were adopted from the Knowles 
et al19 and Beatty, Shim and Jones2. To ensure these 
items have a proper degree of internal consistency, the 
Cronbach Alpha test was performed to all dimensions 
of firm innovativeness and found to obtain a score of 
0.848, 0.788,  0.736 and 0.824 respectively. The 
transformational leadership is measured using 6 items 
and were adopted from Garcia-Morales et al. (2006). 
The Cronbach Alpha was at 0.853.

FINDINGS

A set of questionnaires were mailed to 500 logistics 
companies and 84 respondents responded. Thus, 
the response rate of the survey is 15.9% of the total 
population or 16.8% of the 500 respondents which were 
contacted by mail. However, one of the questionnaires 
was eliminated due to the outliers case, making to usable 
cases were 82.The underlying assumption of correlation 
regression analysis was that each variable and all linear 
combinations of the variables were normally distributed. 
As a general rule, when the sample size is at least 30, 
the sample distribution of the mean will be assumed as 
approximately normal Berenson, Levine &Krehbiel3.
The normality of the distribution of data was examined 
thru the skewness and kurtosis values for each variable 
and in conclusion, all the variables did not deviate the 
normality test requirement.

The correlation analysis was conducted to test the 
H1 and the output of the test can be referred to Table 1.

Table 1: Relationship between Transformational 
Leadership and Firm Innovativeness

Variable Firm Innovativeness
Transformational 

Leadership .758**

Note: ** The mean difference is significant at the 0.01 
(2-tailed)

Table 1 exhibits the results of correlations analysis 
to examine the relationship between transformational 
leadership and firm innovativeness. The results indicate 
the positive and significant relationship between 
transformational leadership and firm innovativeness 
among logistics companies in Malaysia (r=0.731, 
p<0.01). The result of analysis also revealed that the 
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direction of the association is positive. This indicates 
that additional efforts to enhance transformational 
leadership would result in the increase in level of firm 
innovativeness. Since, the result indicates the strength 
of association between is strong as suggested by Cohen 
Pallant25, the possibility of transformational leadership 
to uplift level of firm innovativeness is high.

Table 2 illustrates the results of regression analysis 
to examine the effect of organizational resources on firm 
innovativeness.

Table 2: Effect of Transformational Leadership on 
Firms Innovativeness

B t Sig.
Transformational 

Leadership .699 10.380 .000

R2 0.574
F  107.00

Sig. 0.000

As shown in Table 2, the transformational 
leadership were strongly explained 57.4 percent of firm 
innovativeness (R2=0.574, F=107.000, p<0.01). The 
transformational leadership was also found to have the 
significant effect on firm innovativeness as follows: 
Transformational Leadership (B=0.699, t=10.380, 
p<0.01). The result had successfully supported the H1. 
Hence, H1 is accepted.

DISCUSSION & CONCLUSION

This study made several contributions to the theory 
and practice specifically in logistics. Some previous 
studies had focused on adoption of type of innovation, 
thereby examining innovativeness from one-dimensional 
approach, such as product innovativeness Fell et al9, 
process innovativeness Yusof&MohdShafiei34, market 
innovativeness Hilmi & Ramayah14, or information 
technology (Oh, Cruickshank, & Anderson24 is 
impractical. This one-dimensional concept perhaps 
has brought about results on innovativeness definitions 
and research instruments that do not aggregate all the 
dimensions of firm innovativeness. The firm is a system 
where it is consisting of various activities and functions 
that inter-related and dependent to each other. The one-
dimensional approach incapable to discover the nature 
of innovation in the firm. Thus, this study able to fulfil 

the gap in the literature and provides definition and 
measures on innovativeness in logistics companies. 

This study discovers that the transformational 
leadership is one of factor influencing firm 
innovativeness. According to Hartog (2012), leaders 
with transformational style can enhance employee 
proactive behaviour. This phenomenon could encourage 
employees to express their creative ideas and in turn, 
these ideas will be translated into innovative products, 
services or processes. Top managers are encouraged to 
give autonomy to their employees as it will give ample 
space to them to think about what and how they should 
perform their tasks. Better customer service and shorten 
the time in performing routine tasks could be achieved 
and will lead to low operating costs and capable to secure 
customer loyalty. This becomes the upmost importance 
since logistics is a service sector.
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ABSTRACT

The main objective of this study is to develop a life cycle mode for a process-oriented quality assurance in 
organizational performance of food and beverage companies. As an iterative and dynamic process, quality 
assurance is interwoven in the production and process of food and beverages in the agro-allied industry. 
Through the review of literatures in existence, specifically those that focus on procedures, frameworks and 
methodology, a process oriented framework is developed around non-linear sequential stages presented 
as: planning (before), design and production (during), post production and delivery (after). The model is 
approved through an advanced systematic methods employed in collecting, organizing and generating 
reports about quality assurance for updates or changes. Many studies emphasize that quality assurance 
needs a friendly environs that take quality as a key factor and a work value for attaining the objectives of an 
organization. A practical quality assurance model is then proposed by this study that complies with the guide 
of food and beverage developmental stages. Practical steps are recommended in each stage. There is great 
potential in the quality assurance model for its transformation from static, the state of after-the-fact to a state 
of dynamism and iterative state, thereby improving the ongoing self-improvement culture.

Keywords: Total quality management; quality management; production; continuous improvement;  agro-
allied industry.

INTRODUCTION

The concept of quality is associated with a definitional 
challenge alongside its associated derivatives which 
include quality assurance, quality control, quality audit, 
quality enhancement and total quality management, 
expectations, interest, stems from the juxtaposition 
of external and internal stakeholder’s requirements 
of a company. Those contradictory expectations and 
requirements are often contribute and complicated to the 
imprecision of operation and concept that encapsulate 
all efforts to get quality explained.  However, quality 
is viewed to be stakeholder-relative. Thus, it is elusive, 
multi-dimensional and slippery concept rather than 
unitary idea1. In this vein, it was pointed out by 
Van Damme2 that no consensual definition of this 
rather controversial and vague in spite of operational 
experience for 20 years in improving an organizational 
quality is accepted universally3. In addition, definition 
of quality is not universal4. Pounder5 stated that quality 
is rather an ambiguous term. However, Harvey and 
Newton6 proposed on of the earlier categorizations 

of quality which produce unanimous consensus that 
fitness of purpose, added value, positive transformation 
and customer satisfaction can be perceived as quality. 
According to ISO 9001, a standard describes the 
requirements of a quality management system that 
needs to be implemented so that the company can 
produce the products according to the requirement 
of customers, achieve continual improvement and 
customer satisfaction on the effectiveness of their quality 
management system7.

As a subset of the semantic cluster word: quality 
assurance, quality seems to be clearer. However, 
quality assurance by the International Organization 
for Standardization (IOS) is regarded as an approach 
focusing on processes from the quality management part 
that focuses on confidence provision while quality goals 
are being achieved.  Quality assurance is also defined as 
the systematic assessment procedure and management 
employed to ensure achievement of improved quality 
or quality outputs. A proposed definition closed to this 
meaning is from Tran, Cahoon, and Chen8 where quality 
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assurance is defined to be a systematic or planned process 
of review of an organization or project to find out the 
acceptable standard of infrastructure, production, and 
how manufacturing can be enhanced and maintained.

The absence of understanding around the context 
of quality is majorly prompted by the points of view 
of the stakeholder from this quick quality review and 
definitions of quality assurance. In contrast, the absence 
of clarification attracts a doubled-edged possibility; it is 
conducive to meet the interests and needs on the other 
hand of the various external and internal stakeholders. 
In another word, this renders the quality concept hard 
to conceptualize due to its impression and vagueness. 
Quality assurance seems to be both implementable and 
achievable but it is subjected to various perspectives 
and narratives as a technique employed to measure the 
achieved goals and objectives of the organization9. The 
use of pragmatic approach by stakeholders is to foster 
quality assurance in ongoing improvement and culture 
particularly within the unpredictable, diverse and 
dynamic context of agro-allied sector in contrast to the 
perspective of the tradition that posits quality assurance 
as a systematic approach used to anticipate and prevent 
mistakes. Thus, this has led to the next question: ‘how to 
understand the context of the key factors that influence 
quality assurance?’

Quality assurance based on clarification and 
comprehensive review is designed from three non-
linear sequential phases namely: Planning and Analysis; 
Design, Production; and Post-production and Delivery 
[10]. Basically, the maintenance of a desired level 
of quality in a service and product is called quality 
assurance especially by means of attention to every 
phase of the process of delivery or production. It involves 
assessment procedures and systematic management 
employed to ensure quality outputs and improved quality 
improvement. This study employs planning and analysis, 
design, production, post production and delivery as 
befitting sub-variables to investigate Quality assurance 
in Food and Beverage companies of Malaysia8, 10-11. 

In the planning phase, quality is broadly employed 
as a scale of distinction and approval in the growing 
presence of agro-allied industry. Additionally, 
evaluation is promoted to improve both with steering 
resources and strategic decisions through the pressure 
exerted by the constraints of budget. Self-evaluation 
process and competition awareness is achieved 

through benchmarking while indulging in exchanging 
and sharing of experiences12. However, accrediting 
agencies and agro-allied sector institutions to implement 
proactively transparent and rigorous Quality assurance 
procedure and guideline have been forced by certain 
action caused by the above-mentioned contextual 
factors (competitiveness, accreditation and technology). 
According to Belawati and Zuhairi13, the implementation 
of the quality assurance framework has been promoted 
locally and internationally by these agencies with a 
high level of comparability and similarities focusing on 
improving the organizational performance.

Koul and Kanwar14 highlight the introduction 
of quality culture, enhancing building of capacity 
to implement and promote the systems of quality 
assurance while establishing quality focus on planning 
and production.  There is variation in the integration 
of quality assurance system with the frameworks of 
the policy which is reflected particularly in the criteria 
and standards applied in various perspectives of 
quality control. At companies that take quality as their 
first priority, predetermined criteria and standard are 
followed generally. Less prescriptive general guidelines 
and self-improvement as sacrifice are always imbibed 
at many companies. From this point of view, there is 
proposition of process-oriented quality assurance based 
on development and delivery phase with the belief that 
integrating quality assurance within this context will 
probably enhance organizational performance with the 
provision of enabling conditions.

METHODOLOGY

This paper focuses on the development of quality 
assurance standards and organizational business models. 
The study included a literature review and evaluation 
to determine the mechanisms presently in place with 
particular emphasis on food and beverages.

Model Development of Quality Assurance: Many studies 
have developed models on quality and quality assurance 
in respect to agricultural and rural development15; food 
supply chain16; genetically modified organisms;  techno-
managerial approach in food quality management17; and 
analysis of food products18. Miguel and Bruce15 developed 
a repeated purchase model to explore the fundamental 
economic factor that lie behind the choice of different 
systems in quality assurance and their associated degrees 
of stringency by firms. The study revealed that a close 



     1378      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

attention is given to the role of reputations in providing 
the incentives for firms to deliver high quality goods in an 
environment of symmetrically imperfect information. The 
model here is developed to deal with complicating factors 
where in some circumstances, delivering quality can 
only be imperfectly learned and/or affected by producers.  
According to Manning et al16, the standards of quality 
assurance are considered to be a proven mechanism for 
delivering quality of product and services. There the 
result shows that in order to demonstrate to stakeholders 
and the consumer that quality assurance schemes actually 
deliver tangible benefits, quality measurements should be 
included in quality assurance models as these measures 
can improve intrinsic product quality, supply chain 
efficiency and compliance with legislative requirements 
and drive business performance. Caswell et al18 developed 
a two-unified framework for analyzing quality and quality 
assurance for food products. The unified quality framework 
offers a systematic means of analyzing quality and quality 
assurance as this is important in a trade environment 
where the dimensionality of the issues is growing rapidly. 
Decision-making in the managerial functions affects food 
quality by deciding on variability and conditioning of food 
and human systems; thus, quality assurance deals with 
deciding on the design, implementation, and performance 
of the quality system17.

This study proposed a model of a process-oriented 
lifecycle in Quality assurance, where Quality assurance 
can iteratively and dynamically be intertwined with 
developmental process of food and beverage. This idea 
recognizes the most paramount factors that affect the 
quality of food and beverage companies’ experiences. 
These are informed and purposeful design of adequate 
learning skills with the addition of materials to support 
the interaction and development19. In support of this, the 
study affirms the assertions of the choice of Ellis et al20 
for a process oriented approach in the Quality assurance 
implementation.

During practices by making effort on the production 
and delivery design, QA is transformed to a state of 
more iterative and dynamic that promotes ongoing 
self-improvement culture in contrary to circumstantial 
compliance from a static, after-the-fact state. From this 
vein, the model proposed focuses on those practices 
of ‘front-line companies’ that are involving in shaping 
the experience of the industry: quality manager, top 
manager, instructional technologists and instructional 
designers. It is hoped ultimately that the model proposed 

shall enrich and contribute to issues surrounding the 
food and beverage companies’ quality performance 
by making a provision for practical model of quality 
assurance strong enough of eliminating the skepticism in 
Food and Beverage industry. This paper thereby clarifies 
the context and concept of Quality assurance and quality 
in an attempt to articulate these goals. It then examines 
the literatures concerning Quality assurance framework, 
methodologies and procedures.

A lifecycle of process-oriented Quality assurance 
built around non-linear sequential phases based on 
review and clarification is presented below:

 1. Before: planning

 2. During: design and production

 3. After: post-production and delivery

To propose a systematic and practical model suitable 
of ensuring agro-allied sector to integrate Quality 
assurance ideas into development of the sector and to 
share the lesson learnt from this model’s trial and initial 
implementation is the main objective of this paper. 
However, there is difficulty in isolating this process from 
the conceptual factors affecting it although this paper 
opines that Quality assurance model should be structured 
around organizational performance of F&B companies. 
Contextual understanding of Quality assurance is 
important as it establishes the standards to be used in 
the process and scopes the process of quality assurance, 
during the translation of the standards in existence into 
operational performance in particular. Newton21 stated 
that any quality assurance system, method or model 
would always be influenced through a situational 
context or factor. A framework is then proposed to fully 
understand the contextual factors and its dynamic nature 
influencing quality assurance. From the figure 1 shown 
below, it is clear that Quality assurance is a core value.

Figure 1: Proposed situational factors of QA 
affecting organizational performance

This is seen as an iterative, dynamic and continuous 
program. Thus, it can be easily incorporated into practices 
daily of the frontline quality control restructuring the 
food and beverage industry experience instead of serving 
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as an approach of after-the-fact. Variables such as 
planning, design, production, post-production, delivery 
and organizational performance shape the QA process. 
The culture of Quality assurance in agro-allied sector 
is permeated by pressures impacted by the technology 
burgeon with afterward consequences on the narratives of 
quality assurance to determine standards in particular and 
procedures for collaboration and communication on  the 
accessibility and usability design on any of the aspect.

Among the commonest challenges shaping Quality 
assurance are market forces, employers and transnational 
industry. The new era of these sector executors 
consisting profit-oriented firms, financial performance, 
transnational providers and publishing corporations is 
encouraging the companies to differentiate themselves 
by providing quality services and products. Quality 
assurance is fast turning to a distinction seal as a recruiting 
and marketing tool in the midst of the growing and 
competitive market. In accordance with this philosophy, 
the Quality assurance context is a complicated chain 
of dynamics and interactions in the mist of numerous 
variables that are interlinked.

The lack of comprehension and acknowledgment of 
those forces and dynamic is restructuring the narrative 
and debate of what quality constitute is possible to 
inhibit the implementation of quality assurance into the 
paradigm of Food and Beverage industry.

RESULT AND DISCUSSION
RESULT

Mode of Process-oriented Lifecycle for Quality 
Assurance in the Food and Beverage Companies: The 
consumers’ health is an important problem which calls 
for better training strategies of the personnel implied 
in quality control and safety. The multitude of changes 
encountered in quality and processing technologies in 
raw material also impose a permanent readjusting of 
the professional formation22. From the discussion made 
above, there is a proposition of a process-oriented model 
developed with the aim of helping organization to apply 
the process of Quality assurance structured around the 
fundamental process of food and beverage development 
and delivery. It is noteworthy to disclose the fact 
that, the planning, design, production and delivery of 
products need collaboration and a streamlined workflow 
of many experts for instructional subject matter and 
working together in a team environment23. Therefore, 

the proposed quality assurance model portrays a 
centralized and institutionalized frameworks for 
planning, designing, producing and delivering Food and 
Beverage products. Abdous and He24 stated that content, 
technology and design are combined synergistically 
from this centralized model by using different template 
series developed on key concepts of research and 
practices. Hence, the new model for quality assurance 
implementation is summarized as:

 1. Planning (before)

 2. Design and production (during)

 3. Post-production and delivery (after)

Starting from the phase of planning, a workflow 
diagram with a project plan is used as quality assurance 
tools for the flowchart of the development process and for 
the clarity of presumptions, expectations and timeline. In the 
arrangement of the stage for the proposed model of quality 
assurance, the phase is critical, particularly in updating and 
refining development templates. The sets of standards of 
quality underpinning the content collection checklists and 
production templates are defined by this phase.

Figure 2: Lifecycle of Process-oriented Model in 
Food and Beverage Companies

During the phase of design and production, 
consistency, appropriateness and comprehensiveness of 
the services are provided by using collection templates 
of pre-designed content. These templates consist of the 
crucial factors of an environment that is conducive like 
the employee-centered developmental programs, content 
matrix with objective integration, the use of diversified 
activities of design and engagement, opportunity offer 
for interaction, collaboration, feedback and meaningful 
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assessment. Tailored Quality assurance checklists in this 
phase are employed by a team to enable the implementation 
of the guidelines and standards as indicated in the first 
phase25. The adaptation and design of the checklists is 
done by best practice application of structural design and 
through proof from research-based standards.

The templates are created by technicians, designers 
and instructional technologists as improvement tools and 
self-assessment without affecting freedom and creativity. 
These systematic practices are applied within the process 
to make sure there is effectiveness and consistency to 
embrace the culture of unity. This leads to consistency and 
uniformity throughout the process of the production by 
consistently providing features according to the standards 
indicated form the first phase. A quality assurance 
checklist in details is used for each production tool during 
the production phase by team members. There was a 
development of an advanced system to streamline this 
process in order to collect, generate and organize reports 
about quality assurance needed changes and updates.

With the integration of the checklists used for 
production process, Quality assurance reporting and 
implementation are facilitated by this system and also 
reduces the number of tasks related to the process. This 
system allows the companies to improve the checklists 
during the production process connect with their roles. 
The model gives a solid operational framework which 
enhances quality assurance as a practice done daily by 
process of production using and mirroring a pre-defined 
production templates and procedures. Opportunities are 
provided by this process-oriented model for refinement 
and continuous improvement which is supported 
by an advance dynamic system to provide effective 
organizational performance.

DISCUSSION

Today, the acceleration in knowledge generation, 
science progression and development of innovative 
technologies, open up the opportunity for combining 
new concepts in safety science and corresponding new 
technologies with good theoretical framework26. For a 
framework of operational and systemic quality assurance, 
the proposed model needs a supportive and conducive 
surrounding that takes quality into consideration as a 
great value of work and an enhancer for attaining goals 
within an organization as it provides and documents 
guidance, in line with continuous improvement and 

reinforcement27. The early trial of the model application 
gives some important lessons in accordance with this 
valuable enabling condition. Therefore, the findings 
of this study prompted by the proposed model are 
enveloped within the following ideas are:

In the stage of planning, there is clarification 
on expectations of quality supports to execute the 
implementation path of quality assurance. Provision of a 
clear view about overall quality requirement, process and 
expectation is very important. In this regards, keeping in 
mind the three production consideration is critical.

 1. Gain the buy-in of the employees by explaining 
the importance of each step to be taken and 
clarifying the overall process of the practices. 
Frequently, employee resistance is prompted from 
lack of understanding of the process objectives 
and from eagerness to accept new methods of 
practice development.

 2. The assurance that workers, both technical 
employees and the top managers comprehend truly 
the meaning of the differences in checklist’s items.

 3. To reach a common understanding of the checklist 
items, support the members of the production 
team to ensure that they would be implemented. 
Quality is contingent upon how it is experienced 
and used in implementation by the managers.

In the design phase, as well as production, creating 
additional checklists for the production team is liable 
to be unproductive except responsibilities and roles 
are understood and identified clearly. Additionally, 
implementation of Quality assurance must be supported 
by a well standardized system to facilitate crucial tasks. 
Flexibility, efficiency and systematic practices of system 
are crucial for a successful implementation of quality 
assurance’s model.

In the phase of delivery, there is need for double 
consideration. From the managerial view of staff, procedure 
abilities and readiness significantly affect how F&B 
products are delivered. Therefore, providing both ongoing 
technical support and development opportunities is highly 
important for a pleasant experience of F&B companies.

From the manager side, the readiness of the 
managers, delivery strategies, tactics and technical 
literacy affect their degree of interaction with the consent. 
The result from quality assurance does not exclusively 
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dependent on the process of production but rather on 
manager enablement and empowerment by providing 
systematic ongoing support, orientations and collections 
of feedback. It is very paramount to affirm the fact that 
the proposed model with these considerations in mind is 
a kind of roadmap and an operational tool that sustains 
organization to apply efficient and systematic procedures 
of quality assurance. However, its implementation 
success depends on key enabling factors including a 
common understanding of Quality assurance checklists, 
the clarification of quality requirements and support of 
both employees and managers.

CONCLUSION

This study started by highlighting the inefficiency of 
quality assurance procedures and frameworks in existence 
by providing justifications for the choice to build a model 
around development and delivery in food and beverage 
companies. The study reviewed the existing literatures on 
quality assurance and its framework and mechanism after 
shedding light on Quality assurance and quality definitional 
issues. It is in this regards that a three-phase model that 
parallels to the process of development is proposed. The 
model aims to move quality from static state, after-the-fact 
state to an iterative and dynamic state thereby promoting 
a culture of continuous self-improvement rather than one 
of the compliance. Additionally, the model is compatible 
with daily processes of TQM and it enables a deep 
penetration to the main activities of the developmental 
operations. Despite the fact that the model construction is 
developed from other sector and its application is generic 
in nature, it is highly recommended for food and beverage 
companies to employ as it encompasses all the strategic 
practices and procedures of Quality Assurance. There is 
potentiality in this approach to increase the overall quality 
of experience and organizational efficiency in food and 
beverage products to resolve some of the skepticism that 
wraps the system of food and beverage production.
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ABSTRACT

The aim of this study is to analyze the food security achievement among coastal fishermen in Northern 
Peninsular Malaysia (Kedah and Perlis,) based on ownership livelihood asset. For this purpose, a structured 
questionnaire is designed. It consists of livelihood asset (human, physical, finance, natural and social asset), 
government intervention and livelihood outcome. To achieve the aim of the study, data were collected from 
a sample of 400 coastal fishermen in Kuala Kedah, TanjungDawai and Yan in Kedah and Kuala Perlis in 
Perlis Malaysia. The smart PLS-SEM 2.0 was used to evaluate the relationship between the independent and 
dependent variables. This study discovers that 4 out of the 6 hypotheses were supported by the statistical 
analysis while 2 hypotheses were not supported. Lastly, a few recommendations were provided with a view 
to ensuring food security among the coastal fishermen in Northern Peninsular Malaysia.

Keywords: Sustainability livelihood, livelihood assets, food security, vulnerability group.

INTRODUCTION

The World Food and Agriculture Organization (FAO) 
1998 has defined food security as the ability of every 
resident to access adequate food for a healthy and active 
life. Food security can be achieved if the following three 
elements are met; (1) the guarantee of adequate food, 
(2) stable food supply and (3) it can be easily accessed 
by everyone (FAO, 1998). At the same time, food 
security also emphasizes the ability of every resident 
to have physical and economic access to sufficient 
food to meet dietary requirement at all time. Four main 
components are assessed to determine the achievement 
of food security, namely food readiness, food access, 
food consumption, and food stability. The ownership of 
livelihood assets (human assets, financial assets, natural 
assets, physical assets and social assets) also has a direct 
relationship with food security achievement.

Fishermen communities who are mostly relying 
solely on fishing catchment and fish related products as 
their sources of income, are easily exposed to economic 
recession and natural disaster (monsoon rain or tsunami). 
Hence, they have low-income and lacked of livelihood 

asset. Lacked of livelihood assets ownership causes them to 
trap in poverty which also strongly related to food security 
achievement. This also causes them to be in the poverty 
trap and become a vulnerable group for a long time. Lack 
of material assets reduces their income elasticity and thus 
affect their purchasing power on food which could result 
in absence of food and malnutrition (Schoch & Campaign, 
2010 and Nnakwe & Yegamina, 2002).

In this regard, it is clear that food security at a 
household level has a direct relationship with the 
household’s ownership of livelihood assets. The 
ownership of livelihood asset will determine the 
capability of a household to have sufficient and nutritious 
food to meet the dietary requirement as needed. As most 
studies focus on discussing the ownership of livelihood 
assets and less emphasis on achieving the food security 
through the ownership of livelihood assets, the 
measurement on food security attainment in a household 
cannot be determined effectively. Therefore, this paper 
aims to analyze the achievement of food security among 
the fishermen community through the acquisition of 
livelihood assets with analytical techniques such as 
simple regression and structured equation models. 

DOI Number: 10.5958/0976-5506.2018.01645.5 
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This paper also examines the strategies taken by the 
fishermen community in facing a vulnerable situation 
and also develops the sustainable livelihood index (SLI) 
to determine the ability of the community to deal with 
vulnerable situation.

LITERATURE REVIEW

Food security exists when all people, at all times, 
have physical, social and economic access to sufficient, 
safe and nutritious food which meets their dietary 
needs and food preferences for active and healthy 
life. Household food security is the application of this 
concept at the household level, with individuals within 
households as the focus of concern. Meanwhile, food 
insecurity exists when people do not have adequate 
physical, social or economic access to food as defined 
above. Food Summit (1996) defines food security 
concepts in a more complex way, which is when all 
people, at all times, have sufficient access to safe and 
nutritious food to meet dietary needs and food reference 
for active and healthy life. The Food and Agricultural 
Organization (FAO, 2003) conceives food security as a 
situation in which all households have both physical and 
economic access to adequate food for all members and 
where households are not at risk of losing such access.

Meanwhile, at a household level, Frankenberger et 
al. (1995) state that food security at an individual level 
will be achieved when each individual able to access to 
adequate nutrition and diet for the purpose of physical 
activity, disease prevention and for sufficient for growth 
including during pregnancy and breastfeeding. To 
achieve food security at a household level, livelihood 
assets are the main factors that contribute to successful 
food security among households. Thus, Chamber and 
Conway (1992) proposed a sustainable livelihoods as 
the combination of capabilities and assets with which a 
able household to generate its livelihoods to meet the 
basic needs or physiological needs of the household 
members. Chamber and Conway (1992) have further 
identified assets as human, social, financial, physical, 
and natural resources which households and individuals 
need to acquire to meet their livelihood objectives.

The Community Nutritionist Council of British 
Columbia Canada (2004) acknowledged that food 
security exists when everybody able to obtain safe food 
and receives nutritious diet through a sustainable food 
system which maximizes food choices. This definition 

also includes: (i). Guarantee access to food; (ii). Food 
can be obtained without having to compromise human 
dignity; (iii). Food is secure, adequate and also personally 
and culturally acceptable; (iv). The quality and quantity 
of food is sufficient to maintain healthy growth and 
development as well as able to ward off diseases; and 
(v). There is no compromise in terms of production, 
processing and distribution of food in the use of natural 
resources, land, water and air for the future generations. 
Food security is the outcome of an efficient food system 
operation. Efficient food system contributes positively to 
all dimensions of food security. 

These widely accepted definitions point to the 
following dimensions of food security FAO15.

 i. Food availability: The availability of sufficient 
quantities of food with appropriate quality,  
supplied through domestic production or imports 
(including food aid).

 ii. Food access: Access by individuals to acquire 
adequate food (entitlements) with suitable 
nutritious diet. Entitlements are defined as the 
set of all commodity bundles over which a 
person can establish command given the legal, 
political, economic and social arrangements of the 
community in which they live (including traditional 
rights such as access to common resources).

 iii. Food Utilization: Utilization of food through 
adequate diet, clean water, proper sanitation and 
health care to attain a state of nutritional well-
being where all physiological needs are met. This 
brings out the importance of non-food inputs in 
food security.

 iv. Stability: A population, a household or an 
individual must have access to adequate food at 
all times. They should not risk losing access to 
food as a consequence of sudden shocks (e.g. an 
economic or climatic crisis) or cyclical events 
(e.g. seasonal food insecurity). The concept of 
stability can therefore refer to both dimensions; 
the availability and access to food.

Previous studies submitted that physical asset 
is among the main stimulus to attain sustainable 
livelihoods which secures livelihood outcomes and 
facilitates achievement of physiological needs. A study 
by Kamaruddin and Baharuddin24 reveals that ownership 
of physical asset affects livelihoods outcomes as it 
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enhances income, thereby improve the well-being of the 
vulnerable households. The findings affirmed the finding 
of a study by Seng39 on the ability to access physical asset 
able to enhance income which help to fulfill the need 
of food. For instance availability of electricity supply 
can help to promote economic activities that generate 
income to a household Lim, & Mansur30; Kamaruddin, 
& Samsudin25; Ahmed et al2.

Meanwhile financial asset enables a vulnerable 
household oran individual to attain a good life and 
meet the physiological needs of the household or the 
individual (Scoones, 1999; DFID12. Several empirical 
studies confirmed that financial asset has significance 
influence in fighting vulnerability and in ensuring well-
being of households and individuals. Akudugu3 in a study 
asserted that financial asset contributes to well-being 
in terms affording the bills of medical expenses and 
food consumption which relate to human asset thereby 
improving the productive capacity of the households 
and individuals which in the final analysis enhance food 
security. Similarly, Kamaruddin and Baharuddin24 in their 
study affirmed that increase in income helps vulnerable 
households to overcome vulnerability to livelihoods and 
enhance well-being to which food security is ensured. 
Furthermore, Seng39 observed that financial asset 
enhances well-being thereby increasing food security 
as the vulnerable households and individuals who have 
financial asset will have sustainable livelihood which 
empowers them to meet their basic needs. 

Human asset connotes capabilities, skills and 
knowledge, and material health which enable households 
and individuals to meet livelihoods outcomes Krantz27. 
Empirical studies suggested the link between human 
asset and households’ well-being, for instance, 
studies by Seng39, and Kamaruddin, & Samsudin25 
observed that human asset has impact on the income of 
vulnerable households and individuals which affect food 
consumption thereby ensuring food security. Similarly, 
Lim and Mansur30 in study confirmed the effect of 
human asset as it enhances resilience which reduce 
vulnerability and further safeguard livelihood outcomes 
of vulnerable households. Consequently, from the results 
of the previous studies on the impact human asset and 
livelihood outcomes this study suggests that:

Social asset consists of social resources which 
empower vulnerable households through social relations 
and interactions which bring mutual benefit, for instance 
communal farming, to parties in the social interaction 

Coleman10. Accordingly, Oumer and De Neergaard34 
averred that lack of connection to non-governmental 
organizations and research bodies impedes livelihood 
outcomes which guarantee food security and well-being 
of vulnerable households. The finding of the study 
concurred with the studies of Alfonso et al3; Islam, & 
Yew23; Thi et al43. 

Government intervention means how government 
policy-response to address social-economic problems 
in the society. It implies whatever government does to 
intervene or support vulnerable households in ensuring 
relief in the society therefore, government intervention 
has no definite meaning as it address a myriad of social 
problems Loewen31. Likewise, Ibrahim and Alam22 
conceived government intervention as policy action 
by government in terms of subsidizing agriculture via 
provision of improved seeds and fertilizer with a view 
to food production and economic well-being of harming 
farmer. In summary government intervention symbolizes 
support from government which usually comes in form 
of incentives, subsidy of policy action that aims at 
ensuring relief and well-being of the people. Ibrahim 
and Alam22 in a study found that subsidies extended by 
government on fertilizer and improved seedling to paddy 
farmers enhanced their economic well-being which in 
turn boost food production and livelihood outcome. 
Similarly, in a study by Kasim, Ibrahim, & Din26 finding 
revealed that government support has positive effect on 
food production and livelihood outcomes. Other studies 
that advocated the impact of government intervention on 
livelihoods include Shehu and Abubakar41, Unmesh and 
Narayanan45, and Kamaruddin and Samsudin25. 

Based on discussion with the results of previous 
empirical studies this study hypothesized that;

H1: There is significant relationship between physical 
asset and food security.

H2: There is significant relationship between financial 
asset and food security.

H3: There is significant relationship between human 
asset and food security.

H4: There is significant relationship between social asset 
and food security.

H5: There is significant relationship between natural 
asset and food security.

H6: There is significant relationship between government 
intervention and food security
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METHODOLOGY

The study is based on a descriptive quantitative 
survey design. Data for the study was collected from 
the vulnerability group through self-designed and 
self-administered questionnaire covering the various 
variables identified in the literature. Non-probability 
convenience sampling technique was adopted. This 
study is based on primary data collected from 400 coastal 
fishermen in Kuala Perlis, Perlis, Kuala Kedah, Yan and 
TanjungDawai in Kedah Malaysia. The questionnaire 
consisted of four parts: demographic information; 
livelihood asset, vulnerability, coping strategies and 
government intervention intention to contribute food 
security among the vulnarable group. The data was 
processed and analyzed by partial least-squares (PLS) 
path modeling with SmartPLS 2.0 M2 software Ringle 
et al35. The Smart PLS M2 Version 2.0 and two-step 
analysis approach was used to analyze the data. PLS 
is used because it makes minimal demands on the data 
distributions, sample size and measurement scales and 
as this study were exploratory in nature; it is a better tool 
to explain the data. Also a bootstrapping method was 

used to determine the significance levels of the loadings, 
weights, and path coefficients Gholami et al18.

Measurement Model: This study began with the 
assessment of the reflective measures using both 
convergence and discriminant validity analysis. As 
presented in Table 1 below the measurement models 
returned Cronbach’s alpha values <0.70. Factor loadings, 
average variance extracted (AVE) and composite 
reliability (CR) were used to assess convergence 
validity. The loadings for all reflective items exceeded 
the recommended value of 0.6. CR values (see Table 
1), which showed the degree to which the item captured 
the latent construct, ranging from 0.616 to 0.877, which 
exceeded the critical value of 0.4 Hair et al21. The AVE 
was in the range of 0.54 and 0.71 which exceeded the 
recommended value of 0.5 Fornell and Lacker17. Next, 
the discriminant validity was examined by comparing the 
correlations between constructs and the square root of the 
AVE for that construct. As shown in Table2, the square 
root of the AVE is greater than the correlation with other 
constructs indicating adequate discriminant validity. Thus 
the reflective measurement model demonstrated adequate 
convergent and discriminant validity.

Table 1: The Convergent Validity Assessment Results

Construct Measurement Item Loading Average Variance 
Extracted

Composite 
Reliability

Physical Asset AF1- Transportation 0.83 0.66 0.88
AF2- Distance to town 0.88

AF3- Clean water supply 0.79
AF6- Electricity supply 0.74

Finance asset AK1- Saving 0.65 0.54 0.82
AK2- Income 0.76

AK3- Part time income 0.84
AK4- Subsidies 0.66

Human Asset AM1-Education 0.72 0.55 0.83
AM2- Skill 0.81
AM3- Age 0.77

AM4- Knowledge 0.67
AS1-Involve in society 0.84 0.61 0.82

Social Asset AS2-Involve in non-government 
organization 0.62

AS3-Involve in community engagement 0.84
AS4- Relationship in community 0.78

Natural Asset ASJ1-Access food from environment 0.77  0.60  0.85
ASJ2-Impact climate change 0.91

ASJ3- Pollution problem 0.64
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Conted…

Govt. Intervention G1– Health facilities 0.86 0.71 0.91
G2- Economic development by 

government 0.85

G3 –Public participation 0.88
G4- Subsides delivery 0.79

Food Security HP1- Food Access 0.83 0.64 0.87
HP2- Food Utilization 0.84
HP3- Food Availability 0.86

 HP4- Food Stability 0.64   

Table 2: Discriminant Validity (Fornell-Lacker Criterion)

Construct 1 2 3 4 5 6 7
Physical asset 0.81
Financial asset 0.42 0.73
Human asset 0.64 0.43 0.74
Social asset 0.53 0.45 0.50 0.78
Natural asset 0.58 0.47 0.53 0.55 0.77

Government Intervention 0.39 0.23 0.40 0.25 0.39 0.84
Food security 0.66 0.31 0.57 0.46 0.51 0.48 0.80

Discriminant validity is used to assess construct validity of a reflective construct. It determines how a construct 
is totally different from other constructs of the model in terms of empirical measures Duarte &Roposo13; Hair et al21. 
Therefore based on Table 2 above the discriminant validity of the study’s constructs is attained

Table 3: Hypothesis Testing (Path Coefficients Estimates)

Path relationship and Direction Beta Std. Err T value Results
Physical asset -> Food Security 0.16  0.07 2.39 Supported
Financial asset -> Food Security 0.08  0.05 1.48 Not Supported
Human asset -> Food Security 0.11  0.07 1.56 Not Supported
Social asset -> Food Security 0.15  0.06 2.39 Supported
Natural asset -> Food Security 0.11  0.07 1.63 Supported

Government Intervention -> Food security 0.37  0.04 8.52 Supported

Table 3 shows the results of testing the structural 
model. These show that (physical assetβ = 0.16, T value 
= 2.39; social asset β=0.15, T value= 2.39; natural asset 
β= 0.11, T value= 1.63; government intervention β = 
0.37, T value= 8.52) which means that H1, H4, H5, H6, 
are supported positively (see Hair et al21, signifying 
that the concerned assets are related to food security. 
Furthermore, financial asset (β = 0.08, T value = 0.48); 
human asset (β = 0.11, T value = 1.56) were found to 
be non-significant see Hair et al21, signifying that the 
hypothesized relationships (H2 and H3) are not supported.

DISCUSSION AND CONCLUSION

Finding of this study shows that H1 is supported 
signifying the positive relationship between physical 
asset and food security. This finding conforms with 
the finding of Kamaruddin and Baharuddin24, Lim and 
Mansur30, and Kasim et al26, which all advocated that 
access to physical asset enhances income and well-
being of households and individuals as such has impact 
on the food security of the households and individual. 
Therefore this study submits that physical asset correlates 
positively and significantly with food security.
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However, the finding of this study shows that H2 
is not supported signifying that there is no relationship 
between financial asset and food security. This result is, 
however, contrary to the findings of previous studies 
by Lim & Mansur30; Unmesh, & Narayanan45; Shehu, 
&Abubakar41; Kamaruddin, & Samsudin25; Kasim 
et al26, which discovered that increases in income 
enhances livelihoods and well-being of a household or 
an individual. 

The finding of this study also indicates that H3 is 
not supported statistically, which is quite contrary 
to the findings of previous studies that there is no 
relationship between human asset and food security 
Chen et al9; Samsudin, & Kamaruddin36; Kasim et al26. 
The mentioned studies indicated that human asset has 
significant relationship with well-being and income of 
the household which could be translated to food security 
of households. In essence, the finding shows that human 
asset has no effect on food security.

In relation to H4, this study indicates that there is 
a relationship between social asset and food security. 
The finding of the study conforms with prior empirical 
studies indicated that there is a relation between social 
asset and livelihood outcomes through linkage to social 
connections and non-governmental organization which 
further secure households’ basic needs of food and 
well being Oumer, & De Neergaard34; Alfonso et al4; 
Islam, & Yew23; Thi et al43. Similarly, H5 of this study 
was supported is consistent with past empirical studies 
which stressed that natural asset (land for agriculture, 
water resources for irrigation and fishing) improves 
income, livelihood outcomes and livelihood security 
which all have effect on food security Lim, & Mansur30, 
Kamaruddin, &Samsuddin25; Adunga1; Oumer, & De 
Neergard34; Van der Berg46, Ansoms, 2010). 

H6 which presumes a relationship between 
government intervention and food security is found 
to be statistically supported by the empirical data of 
this study. The result concurs with the studies of Lim, 
& Mansur30; Ibrahim, & Alam22; Kasim et al26, which 
asserted that government support or intervention in 
the area of subsidy on agriculture and food production. 
Accordingly, the finding of the present study confirmed 
that there is positive relationship between government 
intervention and food security. In a nutshell the result 
depicts that support from government has effect on 
livelihood outcomes of households and individuals 
which in the end enhances food security.
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ABSTRACT

This paper presents a preliminary findings of an on-going study on service delivery by front-line workers 
of the Malaysian Social Welfare Department (SWD) in the area of child welfare services. The study utilises 
Michael Lipsky’s Street-Level Bureaucracy theory as its theoretical basis. The analysis conducted on data 
derived from a pilot study had produced a preliminary insight which supports the assumptions contained in 
the Street-Level Bureaucracy theory. The findings suggest that, as far as the front-line workers of the SWD 
are concerned, the nature of work expected of them by their organization is naturally wide-ranging. Even 
though their role within the organization seemed to be focused on one service area, namely child welfare 
services, in reality they have numerous responsibilities tied to their jobs. As front-line workers, they are 
equipped with various rules, regulations and standard operating procedures, yet when it comes to actually 
performing their tasks, they still have to depend on the use of discretions in various aspects of their job. 
Hence this preliminary analysis provides a valuable insight regarding the nature of problem plaguing the 
service delivery and job performance of the SWD street-level workers, and by inference, the policy process 
within the area of child welfare services.
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INTRODUCTION

The Malaysian Department of Social Welfare is the 
de facto agency responsible for providing social services 
in this country. Under its wings are thousands of workers, 
the majority of whom are responsible in carrying out the 
task of facing the public and their demand for service. 
Their jobs constitute the end of a long line of policy 
directives (Sim4).Unlike their higher-up counterparts, the 
front-line workers have to deal with the public face on 
which often demand prompt actions on their behalf. The 
fact that they are also dealing with the disadvantaged or 
marginalised population adds another set of challenges. 
At the same time they have to consider the demand from 
the other end as well. All in all their work often involves 
juggling between two expectations which could be 
incompatible at times. This paper presents a preliminary 
report on a study currently underway which investigates 
the scope of work that these workers perform on their 
daily schedule. The study however focuses only on those 
workers who work with children.

Of pertinent concern regarding the performance of 
their daily duties are the level of freedom that they are 
subjected to, especially in carrying out tasks that either 
do not have clear guidelines or in the case that they are 
available, the guidelines do not cater for their specific 
needs. The issue of freedom is of critical importance in 
this regard because being front-line workers, their tasks 
often demand a certain degree of discretions particularly 
when dealing with difficult or uncertain situations–a 
fairly common circumstance when dealing with 
children.The street-level bureaucracy theory developed 
by Michael Lipsky2serves as the framework for this 
study and current analysis.

STREET-LEVEL BUREAUCRACY THEORY

Michael Lipsky1 describes the front-line workers 
such as police officers, teachers and social workers 
as street-level bureaucrats (SLBs). Lipsky2 defines 
SLBs as ‘public service workers who interact directly 
with citizens in the course of their jobs, and who have 
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substantial discretion in the execution of their work1’.
The term bureaucrats is intentional in the sense that 
it is reflective of the nature of challenges that these 
workers have to face in carrying out their duties. Even 
though their position is at the implementation end of 
the policy spectrum, they are ‘bureaucrats’ nonetheless, 
due to the ‘substantial discretion’ that they have in 
deciding how to carry out their policy-related tasks. In 
a sense this definition alone contains a contradicting 
interpretation of who exactly the SLBs. Based on their 
review of different interpretations of SLBs Meyers and 
Vorsanger3aptly explains the contradiction as follows: ‘…
(in some interpretations) these workers are portrayed as 
occupying a powerless position downstream of political 
and bureaucratic decisions; in others they emerge as 
loyal public servants who pursue the public good even 
when it means bending agency regulations; in still others 
they are described as self-interested bureaucrats whose 
coping mechanisms frustrate the will of elected officials.

The dilemmas facing the SLBs have been described 
as coming from two conditionsLipsky2. Firstly, their 
jobs demand substantial exercise of discretion. Their 
work necessitates them to interact regularly with citizens 
who demand and expect services in any particular way. 
Often lacking in resources, time and information they 
have to devise ways to juggle their way to fulfil both 
public expectations and the demand of the policies 
themselves. For many workers, developing ways of 
coping using unsanctioned practices and to some extent, 
psychological manoeuvring become a necessary part 
of their job (Michie, S5). Given the enormous mass of 
the workers involved in such conditions, the outcome 
of such manoeuvres, in turn, can affect the way public 
policy is conceived. Secondly, the various professions 
that involve street-level operators are structurally similar 
in the sense that a certain expectations have been built 
into their work process. This follows from the policies 
themselves that often prescribe certain outcomes to 
be achieved using prescribed protocols. At the same 
time however, their work often requires fulfilling the 
demands from their immediate clients which can vary 
enormously. What this means is essentially that they 
have to exercise improvisation in order to create an 
impression of diligence and quality service. When 
policies need to be implemented and the public needs 
to be entertained, both to the best of their abilities, then 
they will often end up with a dilemma in their hands 
(Belk, R., Devinney, T., & Eckhardt, G6).

In the case of the SWD workers, the same dilemma 
is conceivable. Public expectations are considerably high 
in their case bearing the fact that their clientele are mostly 
from the disadvantaged or marginalised population.The 
precarious situation of the clients also translates into 
extraordinary pressure being placed upon the workers 
to perform. Specifically in the service delivery area that 
involves children, workers are often burdened with an 
extra consideration due to the fragile nature of their 
clients. Emotions may come into play amidst the fact 
that they have to be vigilantly professional and objective 
(Fong, C. T7). It is within this working conditions that 
this study tries to explore how the front-line workers 
manage their tasks of implementing such crucial policies 
while at the same time deal with the uncertainties of their 
clients’ demands and situations.

THE STUDY

The report of finding on which this paper is based 
is part of a pilot study. The study, entitled Developing a 
Typological Framework of Service Delivery in Child 
Welfare Services from the Perspective of Street-Level 
Bureaucrats aims to develop a framework which captures 
the intricate process of policy delivery mechanism based 
on the perspective of the front-line workers. A data 
collection instrument was devised based on literature 
review and consultation with staffs of the SWD. This 
paper shall report on the preliminary finding based on pilot 
data collection involving 37SWD personnel. Because the 
study is still on-going this report is not meant to provide 
any conclusion on the topic of study. Rather, it dwells 
more on the development of data collection instrument 
and refinement of the scope of research itself. Nonetheless 
a valuable insight is to be expected from this pilot study 
regarding the nature of the problem since no research of 
this kind have been done previously.

The scope of inquiry is limited to those workers 
who are currently or have been in recent years dealt with 
children and the provision of child welfare services. The 
SWD deals with different target groups. They represent 
different categories of vulnerable or marginalised 
people, which include children, the elderly, the disabled, 
the destitute, families and disaster victims. Children, 
particularly those who are living in institutions under the 
purview of the SWD is one category of clients which 
represent an enormous challenge for the SWD workers. 
Those who deal directly with the children bear the most 
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brunt as far as the policy process is concerned. As such 
workers of the SWDin this service area are considered 
the most suitable for this investigation.

FINDINGS

This discussion on findings shall be focused on 
several outcomes of the pilot study. These include the 
demographic analysis of the respondents involved, 
the scope of work that they perform, the availability 
of guidelines, rules or protocols concerning their 
daily tasks, elements of work that are vague or lack 
clear guidelines, and their views regarding the use of 
discretion in carrying out their duties.

Demographic Analysis: The pilot study involved 37 
respondents who are willing to be involved in the study 
and picked randomly from amongst SWD workers from 
various branch of the department all over the country. 
Originally 39 questionnaires were distributed but two 
were considered incomplete and therefore discarded. In 
terms of gender distribution the respondents comprise 
62.2 percent males and 37.8 percent females. In terms 
of age, majority of respondents belong in the 30 to 39 
years old age group which represents 59.4 percent of 
the sample. The rest belong to the 20 to 29 years old 
age group (4 respondents or 10.8 percent) and 40 and 
above age group (11 respondents or 23.1 percent). A 
total of 36 respondents or 97.3 percent were from the 
Malay ethnic category and only one respondent or 2.7 
percent belongs to Sabah indigenous. All respondents 
are Muslim. As for their academic qualification, 40.5 
percent or 15 respondents possess an undergraduate 
degree, 24.3 percent or 9 respondents have a diploma 
and 32.2 percent or 12respondents possess high school 
qualification. Only one respondent or 2.7 percent 
possesses a master’s degree. As forother forms of 
qualification, three respondents or 8.1 percent each 
reported having certification in childhood education, 
automotive works and social work. Another important 
demographic characteristic is their position (grade) 
within the organisation. Majority of the respondents 
belong to the S17 grade which comprise 32.4 percent 
or 12 respondents, followed by 9 respondents or 24.3 
percent in the S27 grade category and 8 respondents or 
21.6 percent in the S41 gradecategory. A more detailed 
analysis of the above demographic characteristic is 
shown in Table 1.

Table 1: Demographic Characteristics

Item Frequency (Percent)
Gender

Male 14 (37.8)
Female 23 (62.2)
Total 37 (100.0)

Age
20 – 29 years old 4 (10.8)
30 – 39 years old 22 (59.4)

40 and above 11 (29.7)
Total 37 (100.0)

Ethnicity
Malay 36 (97.3)

Sabah Indigenous 1 (2.7)
Total 37 (100.0)

Religion
Islam 37 (100.0)
Total 37 (100.0)

Academic qualifications
SPM/SPMV 4 (10.8)

STPM/STAM 8 (21.6)
Diploma 9 (24.3)

Undergraduate 15 (40.5)
Master 1 (2.7)
Total 37 (100.0)

Other qualifications
Permata Childhood 
EducationCertificate 1 (2.7)

Automotive Works 
Certificate 1 (2.7)

Social Work Certificate 1 (2.7)
Total 3 (8.1)

Grade
S17 12 (32.4)
S22 2 (5.4)
S27 9 (24.3)
S32 1 (2.7)
S41 8 (21.6)
S44 2 (5.4)
U11 1 (2.7)

Undeclared 2 (5.4)
Total 37 (100.0)
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Scope of Work: When asked regarding their scope 
of work that they typically perform, the respondents 
reported a wide range of tasks and responsibilities that 
they are involved in. An analysis into the data suggests 
that the tasks that the workers have to perform varied 
widelyand require a lot of interfacing with the public. 
For example, as shown in Table 2, counter services, case 
acquisition, prevention program, intervention services, 
children placement and dealing with the children’s 
families are amongst the most frequent tasks that many 
of the respondents (ranging from 18 percent to 24 
percent) are tasked to perform.

Table 2: Scope of Work of DSW Personnel

Scope of Work Frequency 
(%)

Counter services 24
Case acquisition 29

Prevention program services 18
Intervention services 18
Legal-related services 13

Recruiting and selecting of foster 
family (adoption) 10

Managing placement of children in 
institutions 18

Supervising children in child 
protection and rehabilitation 

institutions
17

Services related to children’s families 22
Follow-up services (after discharge 

from institutions) 12

Children adoption services 13
Children counselling and therapy 

services 10

Others 15

Sources of Rules or Policies Used in Daily Work: 
When it comes to children welfare services, there are 
many sources of policies, guidelines and conventions 
that are available for the workers to refer to in their work. 
In fact these documents were stated clearly in the SWD 
website. When asked to cite the sources of rules and 
regulations that they used in performing their duties, the 
respondents mentioned most of these documents as their 
guide. Chief amongst these guidelines are the Child Act 
2001, Guidelines and Standard Operating Procedures 
(SOPs), Child Regulations (Places of Safety) 2007, Child 
(Fit and Proper Person) Regulations 2009, Child (Forms 

and Register set) Regulations 2007 and Child Protection 
Team (Procedure and Practice) Regulations 1995. Table 
3 shows the percentage of respondents who claimed to 
have utilised these documents and regulations as guide 
inperforming their duties.

Table 3: Types of Guidelines, Rules and Policies 
Used in Performing Duties

Sources of Guidelines Frequency 
(%)

Child Act 2001 32
Guidelines and Standard Operating 

Procedures (SOP) 28

Child (Forms and Register set) 
Regulations 2007 15

Child (Fit and Proper Person) 
Regulations 2009 15

Child (Shelter) Regulations 2007 21
Child Protection Team (Procedure and 

Practice) Regulations 1995 14

Probation Hostels Regulations 1982 8
Others 5

Usage of Rules and Regulations and Standard 
Operating Procedures: Further inquiries into the nature 
of their work respondents also revealed the extent to 
which they actually use the rules and regulations that are 
available. Table 4 shows the distribution of responses 
to the question regarding how much of the available 
documents were utilised. The responses were categorized 
based on two major categories of documentation: rules 
and regulations, and standard operating procedures. 
The data shows that as far as rules and regulations are 
concerned, only 35.1 percent of the respondents actually 
used them 100 percent of the time, 24.3 percent cited 80 
percent of usage, 16.2 percent cited 90 percent usage and 
the rest were scattered in between with 5.4 percent failed 
to declare. But none of the respondents cited less than 70 
percent of usage of the rules and regulations. Similarly in 
terms of standard operating procedures, 37.8 percent of 
the respondents declared 100 percent usage of the SOPs in 
their daily work, 18.9 percent cited 90 percent usage, 16.2 
percent mentioned 80 percent of usage and the rest are 
scattered in between 60 percent and 99 percent of usage, 
with only 5.4 percent did not declare. All in all the data 
suggest that for the most part, in performing their duties, 
the workers still rely heavily on the rules and regulations 
as well as standard operating procedures.
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Table 4: The Extent of Use of Rules and Regulations, 
and Standard Operating Procedures

Extent of 
Usage (%)

Percentage of workers who use:
Rules and 

Regulations
Standard Operating 

Procedures
60 - 5.4
70 2.7 2.7
78 2.7 -
80 24.3 16.2
85 5.4 5.4
90 16.2 18.9
95 5.4 5.4
99 2.7 2.7
100 35.1 37.8

Undeclared 5.4 5.4

Tasks that Require the Use of Discretions: Since an 
inquiry into the use of discretions involve largely an 
uncharted territory, partly due to the qualitative nature 
of the problem itself and partly because lack of available 
data, this study opens up the query by using a qualitative 
approach. Respondents were given an opportunity to state 
which area within their work scope that they often use 
discretions. The data collected r evealed an extensive area 
of service concerning welfare provision to children that 
the workers face difficulties in carrying out their duties. 
A thematic analysis indicates that amongst the tasks that 
the workers deemed necessary to use discretions include 
those that cater for the children’s subjective needs, those 
that demands special skills on behalf of the workers and 
those that involve extraneous circumstances.

With regard to the subjective needs of the children, 
some of the issues cited by the respondents are disciplinary 
problems, providing personalised support and assistance to 
the children, communication, supervising activities, taking 
care of the children’s hygiene and handling specialised 
needs. At times, the workers also face difficulties when 
their tasks demand specialised skills for which they are 
notadequately trained. These include interviewing and 
extracting reliable information, handling the children’s 
emotional episodes, consoling, interacting with families 
and finding fit person. Also when special circumstances 
present themselves, the workers find it very tempting to 
use discretions. This is largely due to the unanticipated 
nature of the situation and therefore require solutions that 
are both unique and creative (for which there are no clear 
or formal guidelines available). Examples include dealing 

with children with special needs, dealing with situations 
that require extensive coordination with multiple agencies 
and provide advisement to clients and families.

This list is by no means exhaustive. There are myriad 
of issues that the respondents listed out as indicative of 
the need for discretion. In addition, the fact that many 
of the respondents cited multiple instances in their task 
performance that require the use of discretion indicates 
the available guidelines failed to provide adequate 
support for the workers to perform their duties properly. 

CONCLUSION

Policy implementation is a complex process with 
influences coming from multiple interacting factors 
which calls for the need to develop sophisticated 
theoretical models in order to understand how the SLBs 
actually negotiate their working situations (Meyers and 
Vorsanger3). The preceding discussions highlight some 
of the issues plaguing the nature of work amongst front-
line workers in the area of child welfare service delivery. 
Being at the forefront of the policy implementation 
process, these workers face difficult challenges in 
performing their duties. On the outset, their jobs can be 
said to have been designed with proper rules, guidelines 
and instructions on how to deliver services and translate 
policies into productive outcomes. Yet as this analysis 
has portrayed, the supposed guidelines are far from 
adequate. In all likelihood it is perhaps unreasonable 
to expect that whatever protocols that the organisations 
were able to concoct for their workers will be able to 
cover all circumstances that may arise in the course of 
performing their duties. Still this is the issue at hand – 
that front-line workers will always be faced with such 
challenges that require them to constantly adapt to their 
dynamic working conditions. Research into how these 
challenges present themselves will definitely be useful 
so that organizations can take measures to improve the 
working conditions of their most valuable yet often 
underappreciated assets.
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ABSTRACT

Education supports security, public safety, rehabilitation that is the entire range of correctional services. 
There have always been good reasons to provide correctional rehabilitation to inmates. In any case, more 
ex-offenders still return to the prison. The dissatisfaction of restorative programme to decrease crime should 
be given due attention. Recovery of prisoners by means of subjective and professional empowerment is 
fundamental. This researched on the impression of community members, prison staffs and the social workers 
on the impact of rehabilitation training on prisoners as a remedy for their restoration and coordination into 
the society. Quantitative research design was adopted for the work. A total of 242 participants were selected 
as the sample size of this study.  The sample of the study was drawn from the prison where rehabilitation 
activity is to be carried out. The sample size comprises both male and female inmates, Instructors/facilitators 
and the staff of the Prison and social workers, from the Oke Kura Prison, Kwara State, Nigeria. The 
outcome demonstrated that the respondents concurred that subjective and individual training for prisoners 
were deficient. There was no connection between detainees’ restoration and formal learning. In view of 
the discovering, it was suggested that prisoners ought to be given subjective and professional training for 
restoration and settlement back to the society.

Keywords: Prisoners, Professional, Recidivism, Rehabilitation, Training.

INTRODUCTION

The issue of helping the distressed has been a 
noteworthy worry to educationists. However detainees 
who have a place in this classification are not given 
the consideration they merit as far as instruction and 
directing, recovery and incorporation. There is generally 
a high applause to the legitimate establishment every year 
when reprieve is allowed to detainees and guilty parties 
remanded in police guardianship. This generosity, in any 
case, has not decreased the high rate of guilty parties and 
re-wrongdoers in our detainment facilities. The reason 
is not implausible. The issue of instruction, advising, 
restoration and the incorporation of this gathering has 
not been given the important consideration it merits. 
Detainees’ recovery, as indicated by Souleimanov 
and Aliyev15, is a politically disagreeable reason. 
Ex-detainees have the solid motivator to perpetrate 
violations to survive and are dangers to the tranquility 
of the general public. He additionally states that 
concerned individuals have abundant chances to attempt 
an assortment of rehabilitative systems, for example, 

guiding, work preparing and assisting ex-detainees with 
receiving support. The scientists have been included in 
jail religious service and found the abnormal state of the 
savagery of man to man in some of these detainment 
facilities. It is qualified to take note of that a portion of 
the detainees were guiltless of the wrongdoing they were 
blamed for Dichter8. Denying them the chance to carry 
on with an ordinary life in the wake of serving is another 
level of brutality.

With more detainment facilities being revamped 
and new ones raised to suit guilty parties, the solid part 
of jail training now turns out to be exceptionally basic. 
Jail training has the essential errand of expanding the 
possibility of work for ex-convicts. This will help in 
diminishing wrongdoing rates in the nation. As such, ex-
convicts will keep on re insult unless they are given more 
professional preparing and formal instruction Foucault9. 
A large portion of the crooks met admitted that they had 
no instructive capability and no occupations. A significant 
number of them showed low levels of proficiency and 
numeracy and have been in and out of the jails severally. 
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There is a shortage of preparing projects, research and 
writing in the region of restorative guiding for detainees. 
Employment preparing would give chances to the sound 
improvement of the positive possibilities in the detainees 
Beaudoin4. The motivation behind this examination, 
along these lines, was to analyze the degree to which jail 
prisoners have been presented to professional preparing, 
formal instruction and advising administrations. This is 
with a view to enhancing their recovery and joining into 
the general public. This initial part will talk about the 
accompanying terms all the more expressly.

Prison Education System: Education can be considered 
as the transfer of the values and gathered information 
of a general public. In this regards, it can be compared 
to socialization or enculturalization as regarded by 
the social scientists. As social orders develop more 
perplexing, be that as it may, the amount of information 
to be gone on starting with one era then onto the next 
turns out to be more than any one individual can know; 
and consequently there must advance more particular 
and productive method for social transmission Pearce, 
Weller, Scanlon, & Kinsley13. The result is formal 
instruction the school and the pro called the teacher. 
Schools become more institutionalized as there increased 
in the complexity of the society. Prison correctional 
education is part of the prison reform movement. It is a 
window through which one can observe and encourage 
human progress. Simply put, it is the education given 
to prisoners to enable them leave the prison with more 
skills and be in a position to find meaningful and long-
term employment Baron, Draine and Salzer2.

Correctional education movement began in 1789 
by William Rogers to prevent a riot at the Philadelphia’s 
Walnut Street prison Gray10. The correctional educators 
operate on the principles that attitude, ideas and 
behaviour can be corrected and that humans are capable 
of progressing to higher thresholds of awareness. For 
ex-offenders to redirect their lives away from crimes, 
they need one to three years of transitional services such 
as life skills, anger management, basic education, job 
training and placement. Meek11. Stated that the prison 
must be a centre for information and not for punishment. 
The primary task of prison education is to increase the 
chances of employment by ex-offenders and hence 
reduce recidivism. It can only be done through education 
resulting in better communication and vocational training.

However, there increases the indirect relationship 
between educational experience and the daily life 

phenomenon. As such, there is a reduced evidenced of 
learning in the daily life activities and vague practices 
with more out of context learning. Prison education 
also known as correctional education are a type of 
professional training provided to prisoners while they 
are imprisoned. Usually, this education is a part of 
programmes organized for the rehabilitation of the 
inmates and which is useful in helping to prepare the 
inmates to be useful in the societies. Prison education 
can be provided from various sources; such as within the 
prison or from the outside sources such as professional 
schools, colleges and/or universities. Researches have 
shown that, apart from helping the prisoners, an entire 
societies can as well benefit from the prison education 
Clear6. In addition to the vocational and academic 
training given to the prisoners, moral training are also 
provided Christian and Islamic scholars. This is aimed 
at inculcating the virtue and the knowledge of God into 
the inmates.  All these put together help the inmates to fit 
back into the societies.

Rehabilitation of Inmate: Zastrow16 stated that, 
rehabilitation may be regarded as the transfer of 
values and knowledge gathered from the society. 
As such, social scientists regards to education as 
socialization or enculturation. As the complexity 
of a society increases, the amount of knowledge to 
be passed from generation to the other becomes 
more than what an individual can know. Therefore, 
a more efficient and effective means of transmitting 
knowledge must be developed. Partridge12 affirm 
that, society becomes more perpetually intricate and 
schools becomes  standardized, instructive experience 
turns out to be less specifically identified with day by 
day life, less a matter of appearing and learning with 
regards to the workaday world, and, increasingly a 
matter of refining, telling, and learning things outside 
the realm of relevance.

Rehabilitation is a transitional or after-care service 
rendered to ex-prisoners to avoid revolving-door re-
arrests. According to Partridge12, prisons should be run 
in a progressive and more human spirit that will ensure 
ultimate reformation, social rehabilitation, and conducive 
psychological climate. Incarcerating criminals is a costly 
endeavor. Without effective treatment programmed to 
help and reform prisoners, such an exercise would just be 
a lot of waste. This study/research attempted to find out 
if prison education could help in fostering ex-prisoners’ 
rehabilitation into the mainstream of the society.
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Prison correctional rehabilitation programme 
provided to prisoners while imprisoned might be 
in the form of vocational or academic instruction. 
These programmes can be provided to inmates as a 
rehabilitation programme or from the outside sources 
by vocational schools, colleges and universities. The 
programme is schedule to help the prisoners and 
I was shown by previous studies that the program 
can as well benefit the entire community as a whole 
Partridge12. Besides the vocational training provided 
to the inmates, moral training through preaching 
from both the Christian and Muslim scholars are also 
benefited by the inmates.  The reason for the moral 
training is to inculcate the knowledge and virtue of 
God into the inmates to enhance their acceptance back 
into the societies after release.

A prison is the building designated by law or 
used by the sheriff for the confinement or detention 
of persons who are judicially ordered to be kept in 
custody. According to Cunneen, Baldry, Brown, Brown, 
Schwartz, and Steel7, a prison is a place where persons 
are confined or restrained from personal liberty. It can 
also be regarded as a correctional, detention or penal 
faculty. Hence the prison is often referred to as a 
correctional institution where offenders are confined or 
punished. The prison, like vampires, drains its wards of 
all that makes for maturity. Bright5 claims that the prison 
robs inmates of all independence of thought and action 
and that all vestiges of autism in the individual succumb 
to the disintegrating process. In other words, there is a 
gradual decay of those traits in the personality leading 
to psychological degradation. The researchers are of the 
view that only proper education and counseling can help 
rehabilitate the integrity of such persons.

Statement of Problem: There is a general agreement 
by good natured Nigerians that the prison establishment 
needs redesigning. The present prison framework 
should be in a more dynamic and compassionate way, to 
empower prisoners to have extreme reconstruction and 
professional aptitudes. This comes full circle in legitimate 
coordination into the general public. Along these lines, 
the prison staff are the ones in coordinate contact with 
the detainees and know the genuine condition of the 
undertakings in the prison this investigation endeavored 
to address this inquiry: ‘Would subjective training in 
the prison assist ex-detainees with being restored and 
incorporated into the standard of society, as indicated by 
prison staff’s perspective?

Hypotheses: The following research hypotheses were 
adopted to guide the study:

Ho1: There is a positive significant relationship 
between experiences of re-offenders and correctional 
rehabilitation programs.

Ho2: There is a positive significant relationship between 
Empowered (inmates and ex-offenders), and inmates 
recidivism.

Significance of the Study: The discoveries of 
this investigation will be of colossal advantages to 
educationists, jail directors, instructors, educational 
programs organizers and the administration. In particular, 
it will enable them to set out plans on the most proficient 
method to teach, restore and incorporate ex-detainees 
into the general public. It will similarly enhance the 
parcel of the detainees who will now have positive 
methods for employment subsequent to serving their 
correctional facility terms. Ultimately, the investigation 
will enable jail chairmen to discover better methods for 
redressing prisoners to change decidedly to existence 
without getting to be dangers to their kindred natives.

METHODOLOGY

Research Design: It is a descriptive study employing 
the survey method to stimulate information from the 
subjects.

Population of the Study: The target population of Oke 
Kura prisoners is 651inmates (NPS, 2017) the prison 
staff in Oke Kura prison 50and 50 ex-offenders

Table 1: The summary of the population of the study

Population type Number Source Selected 
population

Inmates 651 NPS 180
ex-offenders N/A N/A 50

Prison officials 50 NPS 12
Total stratified 

random sampled 
number

242

Note: there is no adequate data on the ex-offender, the 
researcher decide to take 50 of Ex-offender to represent 
them.

Sample: A total of 180 inmates were used 12 prison staff 
and 50 ex-offenders were randomly selected from Oke 
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Kura prison. The choice of the three settings was found 
appropriate for the simple reason that they involve of 
people from varied backgrounds and exposure. There 
is, therefore, a wide variety of opinions. The stratified 
random sampling technique was used.

Instrument: Semi structure questionnaire, interview 
schedule and focus group discussion guide were used 
without the need to contact the counselors unless the need 
emerges based on literature relating to prison education 
and rehabilitation. Consequently, a panel of twelve experts 
who are familiar with the constructs carried out a review 
of the original draft of the survey questionnaire for this 
study.  The panel of experts’ composition. The instrument 
was divided into two sections. Section A requested 
subjects to give information on biodata of respondents. 
Section B consists of twenty-five items in relation to 
respondents’ opinions to issues on prison rehabilitation 
programme, vocational training and empowerment. A 
5-point Likert Scale ranging from To a Very Large Extent 
to Not at All and Strongly Agree to Strongly Disagree was 
used to score responses of subjects.

Validity and Reliability of Instrument: The instrument 
was found to have both face and content validity by panel 
of twelve experts who are familiar with the constructs 
carried out a review of the original draft of the survey 
questionnaire for this study in the field of rehabilitation 
and criminal justice. It had are liability coefficient the 
results that all measures attained satisfactory reliability 
coefficient ranging from 0.70 to 0.90 for indicators or 
items internal consistency reliability index of 0.87 using 
the Cronbach Alpha Statistics.

Method of Data Analysis: The data collected was 
analyzed using the descriptive and inferential statistics 
as methods of data analysis. Specifically, this study used 
Statistical Packages for Social Sciences (IBM SPSS) 
for Windows Version 20.0 and PLS-SEM (SmartPLS) 
software Version 2.0 3M in addition to PLS-Graph in the 
analysis of the data Correlation Statistics for hypothesis 
1 while the t-test statistic was used for hypothesis 2.

RESULT

The results of the data analyses are presented below:

Hypothesis 1: There is no positive significant 
relationship between experiences of re-offenders and 
correctional rehabilitation programs

Hypothesis 2: There is positive significant relationship 
between Empowered (inmates and ex-offenders), and 
inmates recidivism

Table 2: Direct relationship effects of Rehabilitation 
(RR), Empowerment (ER) and Economy (EIR) 

on Inmate Empowerment Problem of Recidivism 
Assessment (IER) and Preventive or Incapacitation 

Related Problem (PRP)

 Beta Standard 
Error T-value P-value

EIR -> RR 0.193 0.076 2.538** 0.011
ER -> RR 0.617 0.067 9.125*** 0.000
IER -> RR 0.048 0.090 0.469 0.639
PRP -> RR -0.036 0.101 0.352 0.725

Note: ***Shows the item is significant at the p < 0.01 p 
0.05(1% level)

This table of direct relationships between 
rehabilitation (RR), empowerment (ER), economy 
(EIR), inmate empowerment problem of recidivism 
(IER) and preventive or incapacitation related problem 
(PRP) assessment portends four scenarios.

Firstly, the result shows that rehabilitation, as an 
attribute, maintained no significant relationship with 
inmate empowerment problem of recidivism assessment 
(competency).  In essence, inmate empowerment 
problem of recidivism assessment (IER) in the prison 
requires specialised rehabilitation expert of social 
worker (beta = 0.048; t = 0.469; p = 0.639).

Secondly, inmate and ex-offender empowerment 
(ER) recorded significant relationship with rehabilitation 
programme (RR).  This indicates that empowerment, as 
an attribute are held by individuals, which enable both 
inmate and ex-offender to perform their roles competently 
in the prison is relevant to empower the inmate to reduce 
recidivism, most especially in the Oku Kura and Kwara 
state (beta = 0.617; t = 9.125; p = 0.000).

Thirdly, economy of the inmates and ex-offenders 
(EIR) as an attitude enhances the behaviour and 
reasoning of both inmates and ex-offender towards the 
discharge of their roles with specific emphasises on 
prevention and incapacitation assessment.  The results 
from the PLS-SEM indicates a very strong relationship 
between economy and rehabilitation programme (RR). 
(beta = 0.193; t = 2.538. p = 0.011).
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Fourthly, the result shows that rehabilitation, as 
an attribute, maintained no significant relationship 
with preventive or incapacitation related problem 
assessment (IER)(competency).  In essence, preventive 
or incapacitation related problem assessment (IER)in the 
prison requires specialised rehabilitation expert of social 
worker (beta = 0.036; t = 0.352; p = 0.725).

Figure 1: Results of the PLS-SEM Algorithm Direct 
Effects: RR, ER, EIR, PRP and IER

Most specifically, the results highlights that among 
the three predictors of IER, Economy (EIR) requirement 
of inmates and ex-offender recorded the highest 
significant path coefficient (beta = 0.511).  Thus, it 
indicates the significant contribution of RR as the most 
important predictor of task performance prevention or 
incapacitation assessment by social worker in the Oke 
Kura, Prison Kwara State and Nigerian prison service.  

Similarly, RR recorded the lowest path coefficient 
(beta = 0.129) among the three predictors of IER.  
Although, significant at p = 0.000), the results of the 
relationship between inmates and social worker skills 
and prevention or incapacitation assessment is somehow 
surprising.  This is more so when considering the 
influence of enhanced empowerment to the inmate and 
ex-offender in assessing prevention or incapacitation 
in the era of globalisation that is characterised with 
information technology as a behaviour enabler or 
encourager, and coupled with new and complex 
legislation, thereby creating opportunities to perpetrate 
unlawful behaviour and high demand for worker. The 
results achieved on the significant direct relationships 
between rehabilitation, empowerment and economy 
(inmates and ex-offender) and inmate empowerment to 
problem of recidivism assessment are reliable and valid.

DISCUSSION AND FINDINGS

It is clear from the discoveries of this examination 
that human experience response to certain wonder is a 
result of a certain factorial transaction in their lives. The 
finding in theory 1 demonstrates that the subjects trust 
that detainees’ recovery is not identified with formal and 
professional instruction. It is amazing to take note of 
that the finding demonstrated that there is no connection 
between detainees’ recovery and instruction.

It uncovers to the analysts the indifferent mentality 
of individuals towards detainees’ welfare. It additionally 
affirms the perspective of Skocpol14, who attests that 
mechanical arrangement in the jail was constantly 
implausible and that the gathered restoration was nothing 
not as much as de-habilitation. He additionally clarifies 
that jail offices were not appropriate for recovery. In 
all actuality, individuals feel that detainees needn’t 
bother with instruction. Zastrow16, detailed that not as 
much as 33% of detainees approach instruction, and the 
individuals who do, spend just nine hours every week in 
formal learning exercises.

Detainees’ regaining is a politically detested reason. 
Dichter8, claims that New York State spent just six for 
every penny of its redress spending plan on instruction. 
He advocates that a portion of the reserve funds must go 
to what is called transitional administrations or aftercare. 
Numerous detainment facilities do get ready prisoners 
for life after discharge. Despite the fact that the scientists 
discovered from the penitentiaries that administration 
has been making arrangement for the training of the 
detainees, very little have been done to help the detainees. 
The prison staff’s declaration that a large number of the 
detainees have composed senior school authentication 
examination and other professional courses are at change 
with their reactions to the survey on restoration and prison 
programme. This likewise demonstrates the standard of 
instruction in prison is insufficient and unsuitable.

The discoveries demonstrate that the two gatherings 
concur that detainees require professional and formal 
training. The first part of hypothesis testing relates to the 
relationship between the rehabilitation, empowerment, 
and economy (inmate and ex-offender) and. inmate 
empowerment problem of recidivism assessment 
In addition, the relationship between rehabilitation, 
empowerment, and economy (social worker and 
prison staff) and preventive or incapacitation related 
problem representation and finally, the relationship 
between preventive or incapacitation related problem 
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representation and inmate empowerment problem of 
recidivism assessment. As per Antonovskaya1, trust that 
gets ready detainees for discharge is a vital component 
to guaranteeing open well-being. An examination survey 
demonstrated that 90% of the 800 respondents upheld 
that detainment facilities ought to give preparing, 
training, and genuine occupation encounter and in 
addition medication and liquor treatment for prisoners. 
He additionally reports that 75% felt that most previous 
detainees will keep on needing help after discharge so 
as to have profitable existences. On the off chance that 
penitentiaries are to be habitats for renewal as attested 
by Dichter8, at that point the issue of professional and 
formal training can’t be overemphasized.

The outcome additionally concurs with the feeling 
by Beach, Thein, and Webb3, that remedial teachers are 
expected to help recognize, illuminate and resolve the 
issues going up against the prisoners. He additionally 
clarifies that there was have to assemble and re-establish 
the person’s abilities including his or her professional 
capacity. Imprisoning offenders is an exorbitant attempt, 
without viable treatment projects to help change detainees; 
such an action would simply be an insignificant goliath 
squander. Recovery programs cost far less.

Recovery pathways can prompt any of the 
strengthening of the prisoners since they are the 
extra-ordinarily helpless stratum of society; they are 
significantly more inclined to have malingered or been 
overlooked from school because of one reason or the 
other and more are probably going to have left school 
without any capabilities as the case possibly. Frequently 
they need to utilize time helpfully, however, can’t take 
part in classroom condition and the standard instruction 
in jail (where it exists) concentrates on fundamental 
and fundamental abilities and may not be suitable for 
their level or what they coveted to be. This will enable 
them to build up the confidence and attitudes to increase 
important work upon discharge and to open entryways 
which they never knew existed they were detained. 
Detainment facilities are assembled basically as an 
establishment to help control the rate of wrongdoing in 
the general public and furthermore change the detainees.

CONCLUSION

Convicts are assembly of troubled people who 
have been dehumanized, underestimated and prevented 
from securing different rights including instruction, 

professional preparing, recovery, and reconciliation. 
Jail directors, educators, and the Legislature have given 
careful consideration to their correction and restoration. 
Training is said to be the bedrock of any human attempt 
in accomplishing improvement and profitability. It will 
help keep ex-detainees from finding their way back to 
the penitentiaries. Medicinal directing, professional 
preparing, formal training and their securing of 
fundamental abilities have been prescribed. Government 
and jail executives ought to give an empowering 
situation to these detainees. Adjustment ought not to 
be by discipline but rather by reconstruction. This is an 
assignment for guides and instructors.

RECOMMENDATION

The circumstance in Nigerian detainment facilities 
falls underneath human models and is not helpful 
for recovery and treatment. Instruction prompts 
correspondence and professional capabilities. Detainees 
need to leave the correctional facility with more abilities 
and be in a position to discover important and long 
haul work. Recovery and coordination of detainees are 
fundamental. In this way:

Prison programme could be supported that would be 
the free stream of correspondence between the detainees 
and the staff. Extreme renewal, social restoration, and a 
more favorable mental atmosphere ought to be given to 
help mend the officially battered detainees.

The government ought to be urged to finance the 
detainment facilities in the range of professional and 
formal instruction. At the end of the day, the instruction 
of detainees ought to get nearer government’s 
consideration monetarily. Reoffenders are costing the 
citizens more cash. Instruction assumes a key part in 
restoring detainees and coordinating them into the 
general public. Professional preparing in detainment 
facilities that can plan prisoners for genuine occupations 
on their discharge is crucial to lessen their reoffending.

Inmates require top notch showing that is suited 
to their individual needs. There must be a branch of 
instruction and aptitudes in our penitentiaries. All around 
qualified educators ought to be utilized. Instruction in 
the penitentiaries ought to be upgraded to guarantee that 
detainees are offered an indistinguishable quality and 
level of training from students in the group.
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The nearness of an instructor gives another mental 
experience to prisoners. It is along these lines suggested 
that remedial foundations ought to be given advisors to 
utilize their authoritative and demonstrative aptitudes in 
helping detainees. Guides help detainees to manufacture 
and re-establish their confidence and professional 
capacities.

Prison heads require preparing and retraining on 
the most proficient method to emphatically impact the 
detainees to end up plainly balanced individuals from 
the general public. They similarly should be prepared in 
the administration of material, human and money related 
assets as it influences the prisoners’ welfare.

Prisoners require one to three years’ transitional 
administrations to effectively deter their lives far from 
wrongdoing. Consequently, it is upheld that fundamental 
abilities, outrage administration, essential instruction, 
and employment preparing ought to be made accessible 
to detainees.
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ABSTRACT

The existing law in Malaysia authorized an evidence of existence of physical body before the law recognized 
the end of presumption of life of person. Hence, problem may arise where a person has been missing and his 
whereabouts is not known to the person close to them as no declaration of dead can be made as there is no 
body to support the contention. This article seeks to examine the specific law in   England & Wales namely 
Presumption of Death Act 2013 in order to suggest an appropriate legal framework on presumption of death 
in Malaysia. For this purpose, the discussion adopts the doctrinal analysis by examining the existing primary 
and secondary materials includes statutory provisions, case law and other legal and non-legal literatures 
relating to the presumption of death and missing persons. This article concludes that there is a need to 
propose a specific legislative act to harmonize the uncertainties in the existing legal framework. There must 
be a statutory recognition of ‘specific peril’ rules to circumvent the hardship of seven years common law 
waiting period. The law must have following features which are, the court must have jurisdiction’s over the 
property of the missing person; notice to the presumed missing person must be attempted; the lapse of time 
before the presumption can be raised must be reasonable and there should be some safeguard for the missing 
person should he return.

Keywords: Presumption of death, missing persons, England, Al-Mafqud, Malaysia.

INTRODUCTION

Proving that a missing person is dead is not an 
easy task. Such situations in which a presumption of 
death may be employed may gave rise to different legal 
problems. At present, there is no specific legislation 
which deals with presumption of death in Malaysia 
despite of many cases had occurred in the past. To cater 
the issue, the judiciary has followed the common law 
position which has been incorporated in section 107 
and section 108 of Malaysian Evidence Act 1950. The 
common law has developed doctrine of presumption of 
death rules to handle long-term unexplained absences.

Even though the position has been left in abeyance 
and acknowledged universally without objection, the 
traumatic loss of Malaysian Flight MH17 and mysterious 
disappearance of MH370 has trigger the needs to revisit 
the doctrine of presumption of death and its application 
in Malaysia. There exist opinions from the scholars and 
academician that the common law waiting period of 

seven year to be tolerate by the family members before 
the application of presumption of death can be filed 
before the High court is absurd and no longer relevant in 
the modern society. England law has started to move from 
the common law principle waiting period of seven years 
to a much shorter period by acknowledging the ‘specific 
peril’ such as accident and disaster as justification to 
make a declaration of presumption of death to missing 
persons where their physical body cannot be found1.

PROBLEM STATEMENT AND RESEARCH 
METHOD

Problem Statement: Despite of many tragedy of missing 
person such as the missing of pilgrims in Al-Muassim 
Tunnel tragedy in 1990, the collapse of condominium 
Highland Tower in 1993 and the disappearance of 
Malaysian Airlines Flight MH370 in 2014, there is no 
specific legislation which deals with presumption of 
death in Malaysia2 causing problems in administration 
of missing persons estate3.
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These tragedies are among the many cases where 
one has to deal with the agony of not knowing whether 
the missing person is still alive or already died until and 
unless the death is confirmed or presumed after some 
lapse of time. The ascertainment of death and the survival 
of legal heirs in a missing person case is extremely 
important because it determines whether any rights of 
inheritance exist or not4 and also Muslim women’s right 
to marriage dissolution in the case of missing husband. 
5Based on that premised, this article is undertaken to 
formulate an appropriate legal framework relating to 
presumption of death in circumventing the ambiguities 
and inconsistencies of existing laws in Malaysia. 
Hence, this article aims to examine the specific statute 
in England & Wales namely, Presumption of Death Act 
2013 in order the suggest an appropriate legal framework 
on presumption of death in Malaysia.

RESEARCH METHOD

Aiming to formulate an appropriate legal 
framework on presumption of death in Malaysia, this 
article employed a qualitative doctrinal legal research 
as the article intends to discuss in-depth and detailed 
on the particular matters. By using qualitative methods 
many new aspects of problem can be identified and 
thus once they are identified, suggestion would follows 
resulting in the research result and findings being more 
beneficial and practical6. For this purpose, the discussion 
adopts the doctrinal analysis by examining the existing 
primary and secondary materials gathered from multiple 
sources especially statutory provisions as provided by 
Presumption of Death Act 2013 of England, case law 
and other legal and non-legal literatures relating to the 
presumption of death and missing persons. An analysis 
of the statutes is made in order to evaluate the loopholes 
in the law and suggest necessary improvement to the 
existing law in Malaysia that there are various law that 
governed the matters relating to the missing person to be 
presumed dead.

EXISTING LAW ON PRESUMPTION OF 
DEATH IN MALAYSIA

In Malaysia, there are various laws that governed 
the matters relating to the missing person to be presumed 
dead7. At present, there is no specific legislation which 
deals with presumption of death in Malaysia except the 
common law doctrine of presumption of death rules 

which has been incorporated in the Malaysian Evidence 
Act 1950.  There are also other provisions which discuss 
on the framework relating to presumption of death 
which are scattered in several provisions of distinct 
statutes such as Births and Deaths Registration Act 
1957, Criminal Procedure Code, Syariah Court Evidence 
(Federal Territories) Act 1997 and Islamic Family Law 
(Federal Territories) Act 1984.

The Presumption of Death based on Common Law 
Principle: The presumption of death is an exception 
to the presumption of life. A “missing person” can be 
defined as  a person who is observed to be missing from 
his or her normal patterns of life, that those who are 
likely to have heard from the person are unaware of the 
person’s whereabouts and that the circumstances of the 
person being missing raises concerns for his or her safety 
and well-being. The definition invoke that in claiming a 
presumption of death, two basic facts must be proved, 
firstly that the person must not have been heard of for 
seven years; and secondly that he must not have been 
heard during that time by those who would naturally 
have heard of him.

The prevailing law in Malaysia relating to the 
presumption of death are section 107 and section 108 of 
Malaysian Evidence Act 1950. Both section incorporate 
the Common law presumption of life up to seven years 
and presumption of death after seven years. The principle 
has been explained in In Re Application of Tay Soon 
Pang; Ex P [2009] 9 CLJ  778 where the court held that 
the mere facts of person not having been heard of affords 
no inference of his death, for in certain circumstances, 
it is probable that he could never be heard of again by 
his relatives. The onus of proving death must rest with 
the person to whose case that fact is essential. If the 
circumstances of a man’s disappearance are such that it 
is unlikely that his relatives would have heard of him in 
any event then the court will not presume his death. The 
principle has furtherly been discussed in Lau Suet Wan 
v Hong Leong Assurance Bhd [2015] 2 CLJ 681 where 
the court held that the person who has been missing from 
2002 was presumed death as no prove has been adduced 
to rebut the claim by those who would naturally have 
heard from that person if he had been alive.

Registration of Births and Deaths: Prior to the latest 
amendment in 2017 to the Births and Deaths Registration 
Act 1957, the National Registration Department (NRD) 
will not register or issue a death certificate for a person 
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presumed dead. This is based on the fact that a person 
cannot be declared dead if there is no body to support 
the claim. The information on person who has been 
presumed dead by the High Court will only be update 
in the NRD system. However, by virtue of section 19 
of the Births and Deaths Registration (Amendment) 
Act 2017 (Act A1524), the legislature has inserted two 
new provisions relating to registration of presumed 
dead namely Section 24A and 24B, where the Registrar 
shall now issue a Certificate of Presumed Death to the 
person forwarding the Court order of presumption of 
death under any written law. In other words, on receipt 
of the order, the Registrar shall make an entry in a 
register containing the name of missing person and such 
other information as may be necessary in relation to the 
missing person’s presumed death. By this amendment, it 
shows that the Malaysian legislation had acknowledge 
two types of death in Malaysia, firstly by an actual death 
and secondly a presume death declared by the court.

Death based on the Circumstantial Evidence: It is to be 
noted that section 108 of the Evidence Act 1950 does not 
prevent the court from finding on circumstantial evidence 
that the death of a person occurred before the expiry of 
seven years from the date of disappearance. The stand is 
entangled with the decision made by Augustine Paul in 
Re Osman Bachit [1997] 4 MLJ 445 where the learned 
judge held that in cases where circumstantial evidence 
existed that may prove that the person is dead, the family 
or interested party cannot be forced to wait for seven 
agonizing years just for formality. The court has the 
jurisdiction to decide based on circumstantial evidence 
to shorten the length of time period. The circumstantial 
evidence causing the death may be by misadventure 
causes, such as accident, struck by lightning, drowning, 
suicide or death caused by person or persons unknown 
as a result of lawful or unlawful intentional and or 
unintentional act culminating in unforeseeable death, 
death caused by act of God or death caused by natural 
causes (PP v. Shanmugam & 5 Others [2002] 1 LNS 
160; [2002] 6 MLJ 562) & Inquest into the death of 
Azaria Chantel Loren Chamberlain [2012] NTMC 020)

In the current system, there exist a statutory framework 
which would provide for the making of a presumption 
of death order in respect of two categories of missing 
persons. The first category is where the circumstances of 
the disappearance indicate that death is virtually certain. 
The second category is where both the circumstances and 
the length of the disappearance indicate that it is highly 

probable that the missing person has died and will not 
return, which is where the disappearance occurred in 
dangerous circumstances or in other circumstances in 
which loss of life may be presumed.

For the first category, section 329(6) of the Criminal 
Procedure Code provides a hideaway from the normal 
inquest proceeding where the body of the dead person 
could not be found and give the family an opportunity 
to circumvent the general rule of 7 years waiting period. 
The court in Re Inquest into the Death of Lim Chin Aik, 
Deceased [2014] 1 CLJ 136 come to the conclusion 
after determining the evidence presented by the wife of 
the victim is sufficient, adequate, cogent and exact that 
at the material time. The decision was made based on 
the proof that the victim’s daily routine was to pick his 
daughter using the similar road in Penang where on that 
unfortunate date, a structure fell down from a building 
known as Menara UMNO and crushed unto the said car 
creating a big hole in the road and incidentally buried the 
victim to death.

For the second category, the tragedy of the missing 
Malaysian Flight MH 370 in 2014 would be the best 
examples as the disappearance occurred in dangerous 
circumstances or in other circumstances in which loss of 
life may be presumed. The length of the disappearance 
also indicate that it is highly probable that the missing 
person has died.

Presumption of Death  under Islamic Law: Islamic law 
too recognises the concept of presumption of death but 
wisely it is not stuck with the common law and Evidence 
Act notion of not less than seven years8. Interestingly 
to note that Muslim heirs of missing person have the 
option to apply to civil court or Syariah court to obtain 
a declaration of presumption of death9. For illustration, 
even though the wording in section 80 of the Syariah 
Court Evidence (Federal Territories) Act 1997 is similar 
as provision in section 108 of Evidence Act 1950. The 
only difference is the waiting period under the former is 
only four years not seven years as provided by the later 
legislation. The situation is supported by the law that 
allow for the purpose of enabling a woman to remarry, 
she may file for an order of dissolution of marriage or 
fasakh on the ground that her husband is believed to 
have died, or has not been heard of for a period of four 
years or more.

For instance, Section 53(1) of the Islamic Family 
Law (Federal Territories) Act 1984 provides that if the 
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husband of any woman has died, or is believed to have 
died, or has not been heard of for a period of four years 
or more, and the circumstances are such that he ought, 
for the purpose of enabling the woman to remarry, to be 
presumed in accordance with Hukum Syara’ to be dead, the 
Court may, on the application of the woman and after such 
inquiry as may be proper, issue in the prescribed form a 
certificate of presumption of death of the husband and the 
Court may on the application of the woman make an order 
for the dissolution of marriage or fasakh. This provision is 
interweaved with the provision in Syariah Court Evidence 
(Federal Territories) Act 1997 as the law acknowledge four 
years to be the waiting period before  a missing husband is 
presumed to be dead in allowing a wife to remarry.

In discussing the issue, the court in Re Ex Parte 
Application of Ridzwan Ibrahim (Presumption of 
Death) [2002] 4 CLJ 502 held that where there is no 
inconsistency between section 108 as found under the 
Evidence Act 1950 and section 80 of the Syariah Court 
Evidence (Federal Territories) Act 1997. The provision in 
former legislation is regarded as general law and the fact 
that it provides for a period longer than what is available 
under the latter legislation justify their consistency to 
each other. Moreover, the learned judge opined that with 
the two legislations available in respect of an application 
for a presumption of death the implementation is to 
be harmonised rather than to construe that there is 
any inconsistency as to accommodate the applicant in 
seeking another jurisdiction of a civil court in order to 
obtain the letters of administration. The waiting period 
of seven years should be amended [10] to a shorter 
period of four years following the provision in Islamic 
law to give effect of certainty in law11.

LAW ON PRESUMPTION OF DEATH IN 
ENGLAND AND WALES

Under the law of England and Wales the 
disappearance of a person does not affect the ownership 
or control of their property and affairs. In such 
circumstances, it may be difficult or impossible for those 
left behind to obtain a death certificate if they believe the 
missing person must be dead. Without a death certificate, 
the missing person will for legal purposes generally be 
assumed to be alive. In these circumstances, there are a 
number of specific procedures under which the missing 
person may be presumed dead. In most of these cases 
the presumption of death is limited to the purposes of the 
specific procedure in question. 

Presumption of Death Act 2013 (PDA) was passed 
in England to simplify the earlier common law process 
in presumption of death. The Act broadly follows the 
form and content of the Presumption of Death (Scotland) 
Act 1977 and the Presumption of Death Act (Northern 
Ireland) 2009 and is considered to be consistent with 
the Council of Europe’s 2009 Recommendation 
on principles concerning missing persons and the 
presumption of death. The Act allows relevant person to 
apply to the Court for the declaration of presumption of 
death on the ground that the missing person is thought 
to have died or has not been known to be alive for at 
least seven years12. At that time the declaration will be 
conclusive cannot be appealed as to the presumed death 
and effective for all purposes and against all persons13. 
The missing person’s property will pass to others in the 
same way as if the missing person had died and been 
certified dead in the normal way and his or her marriage 
will end as a marriage on death14. It is recorded on a new 
Register of Presumed Deaths, and has the same effect as 
a registration of death. Death is taken to occur on (a) the 
last day that they could have been alive (if the court is 
satisfied that they are dead), or (b) the day seven years 
after the date they were last seen (if death is presumed 
by the elapse of time). 

Section 5 provides that the High Court can order 
the variation or revocation of a declaration of presumed 
death (an obvious example of circumstances in which 
this would be appropriate being where the missing 
person returns, still alive; or where there is clear 
evidence of the missing person having been alive at 
a time later than that declared as the time of death in 
the original declaration. The variation order however 
neither of itself affect property acquired as a result of the 
declaration as to protects those coming into possession 
of property in good faith, nor reviving any marriage or 
civil partnership ended by the declaration in ensuring 
validity of the subsequent marriages or civil partnerships 
of the missing person’s spouse or civil partner15.

The legislation in England and Wales have inserted 
a ‘specific peril rule’ provision in their legislation to 
circumvent the lengthy seven years waiting period16 as 
to the suspended years to wait will prejudicially effect 
the family members. This principle has been inserted in 
Section 17 of PDA, enabling the Secretary of State to 
change the length of the periods specified in the Act that 
are currently seven years; and the period after which an 
order under section 7(3) can only be made in exceptional 
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circumstances and the length of period currently is 
five years. This power is to be exercised by making 
regulations by statutory instrument and the regulations 
will be subject to affirmative resolution procedure17 

The ‘specific peril’ rule was first enunciated in Burr 
v. Sim, 4 Whart 150, 171 (Pa. 1838), where the judge 
opined that to accelerate the presumption from time, it 
is necessary to bring the person within the range of a 
particular and immediate danger. Under the specific peril 
rule, attempts to fix the time of death within the period 
are universally successful, when it can be satisfactorily 
shown that, when last seen, the missing person was 
confronted with some dangerous, specific peril, calculated 
presently to destroy his life18. Some Western scholar 
has pointed out that the common law waiting period 
of seven years is arbitrary, impractical, anachronistic, 
obstructive, harsh and unrealistic19 and might pose 
hardships on surviving family. Comparatively, in United 
States, the post 9/11 amendments represent an important 
step in the evolution of mass fatality and presumptive 
death certificates by adding specific peril clauses such 
as catastrophic event or disaster to existing presumptive 
death statutes, or creating new statutes exclusively dealt 
with mass fatalities20.

CONCLUSION

This article concludes that there is a need to establish 
a specific legislation to harmonise the uncertainties in the 
existing law in Malaysia. The Presumption of Death Act 
2013 of England would be a good model to the Malaysian 
legal framework subject to several modifications to suit the 
existing law and the local circumstances by acknowledging 
the existing of parallel judicial system for Muslim and 
Non-Muslim. There must be a statutory recognition of 
‘specific peril’ rules to circumvent the hardship of seven 
years common law waiting period. The model law must 
have the following features which are, the court must have 
jurisdiction’s over the property of the missing person; 
notice to the presumed missing person must be attempted; 
the lapse of time before the presumption can be raised must 
be reasonable and there should be some safeguard for the 
missing person should he return.
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ABSTRACT

The disregarded values are the principles in Shariah that are secured by disiciplines while contracting. 
These values are disregarded due to influx of conventional doctrines in contracting. This has resulted in 
losing of identity. The principles are diluted into the conventional system till the main objectives of Islamic 
economics and financial systems are losing out grasp of the intended results. This paper is an attempt to 
analyse the dynamisme, sanctity and features of shariah contracts rationale. The paper claims that Shariah 
based contract offers special characteristics and features that never present in the conventional. In addition, 
this paper claims that there are restricted autonomy of will in Shariah contract. The paper utilises library 
research. Several cases referred to for evidence purposes. The finding concludes that shariah based contracts 
are disciplined under the values prescribed in the quran and al-hadith. The autonomy of will is restricted 
within the ambit of these lines.

Keywords: Restricted autonomy, will, values, riba, maysir, gharar, shariah , contracts.

INTRODUCTION

It has been recorded that in the immediate pre 
Islamic era, the life in Mecca was decadent that reflects 
the moral and cultural decline. The decadencies can be 
seen in every transaction and way of life including trade. 
Being a trade centre, Mecca was a central of attention for 
trader. The main attention of the prophet was to redress 
the abusive practices in trade. Being a merchant before 
his Prophethood, he imposed trade based on Shariah 
values and principles. As mentioned by Shaikh Taqi 
Usmani says thatAl-Quran in verses 278 and 279 reveal 
on these as:

“After the conquest of Makkah, the holy Prophet 
(pbuh) had declared as void all the amounts of Riba that 
were due at that time. The declaration embodied that 
nobody could claim any interest on any loan advanced 
by him. Then the holy Prophet (pbuh) proceeded to Taaif, 
which could not be conquered, but later on the inhabitants 
of Taaif, who belonged mostly to the tribe of Thaqif, 
came to him and after embracing Islam surrendered to 
the holy Prophet (pbuh) and entered into a treaty with 
him. One of the proposed clauses of the treaty was that 
Banu Thaqif would not forego the amounts of interest 

due on their debtors but their creditors would forego the 
amounts of interest. The holy Prophet (pbuh) instead of 
signing that treaty simply ordered to write a sentence on 
the proposed draft that Banu Thaqif will have the same 
rights as other Muslims have. Banu Thaqif, having the 
impression that their proposed treaty was accepted by 
the holy Prophet (pbuh), claimed the amount of interest 
from Banu Amr Ibnal-Mughirah, but they declined to 
pay interest on the ground that Riba was prohibited after 
embracing Islam. The matter was placed before Attaab 
ibn Aseed (God be pleased with him), the Governor of 
Makkah. Banu Thaqif argued that according to the treaty 
they were not bound to forego the amounts of interest. 
Attaab ibn Aseed placed the matter before the holy 
Prophet (pbuh) on which the following verses of Surah 
al-Baqarah (278–279)were revealed:”

“O those who believe, fear Allah and give up what 
still remains of the Riba if you are believers. But if you 
do not do so, then listen to the declaration of war from 
Allah and His Messenger. And if you repent, yours is 
your principal. Neither you wrong, nor be wronged.”

“At that point of time, Banu Thaqif surrendered and 
said that they had no power to wage war against Allah and 
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his Messenger.”1Three cardinal principles introduced as 
the basis for contractual obligations arising out of the 
muamalat. S.M. Hasanuz Zaman, an IDB Laureate in 
Islamic economics, has critically examined definitions 
by a number of scholars and given his own definition:

“Islamic Economics is the knowledge of application 
of injunctions and rules of the Shar¯i´ah that

stop injustice in the acquisition and disposition of 
material resources in order to provide satisfactionto 
individuals and enable them to perform their obligations 
to Allah and society.”

When conventional economy are based on the “using 
of the limited resources with unlimited wants, while 
Islamic economy believes that resources are unlimited 
with limited wants.” With different doctrinal ideology, 
the two can never be the same. Mohsin S. Khan, a senior 
economist at the IMF, says:

“Broadly speaking, the term ‘Islamic Economics’ 
defines a complete system that prescribes aspecific 
pattern of social and economic behaviour for all 
individuals. It deals with a wide-ranging

set of issues, such as property rights, incentive 
system, allocation of resources, types of economic

freedom, system of economic decision-making and 
proper role of the government. The over-riding

objective of the system is social justice and 
specific patterns of income and wealth distribution and 
consequently economic policies are to be designed to 
achieve these ends.”

THE CONNECTION OF ISLAMIC 
ECONOMICS AND CONTRACTS

The reflection of Islamic economy is transpired 
in the contract. To uphold the Islamic economy, the 
principles on the prohibition of riba, maysir and gharar 
were introduced. These principles are the basis of Islamic 
economy to ensure the circulation of economy are free 
from oppression and injustice. As the vicegerent of God, 
human is accountable to Him for all his actions on the 
Day of Judgment. Thus Islam prescribes a strong system 
of accountability at all levels. Islamic economic teaches 
human to observe certain limits in the exercise of his 
freedom. Within these bounds all his acts are worship 

of God. As the vicegerent of God man is accountable 
to Him for all his actions on the Day of Judgment. Thus 
Islam prescribes a strong system of accountability at all 
levels. In an Islamic society taqwa (God-consciousness) 
is considered very highly. The more a person is God-
conscious, the more highly he is esteemed in the society. 
Taqwa comprises a cluster of values like justice (‘ad/), 
benevolence (ihsan), benevolent spending in the cause 
of God (infaq), remembering God (zikr), etc. Taqwa is 
a multi-dimensional value. The values brings towards 
wasathiyyah (moderation). In Islam, money is not the 
objective of life, it is just means to achieve the objectives.

In Islam, the objectives of Muslims are to pursue the 
maqasid al-shariah (the objective of shariah), to protect 
life, intellect, religion, property and Nasab. Surah Al-
Baqarah of verse 274 states:

“Those who consume interest cannot stand [on the 
Day of Resurrection] except as one stands who is being 
beaten by Satan into insanity. That is because they say, 
‘Trade is [just] like interest’. But Allah has permitted trade 
and has forbidden interest. So whoever has received an 
admonition from his Lord and desists may have what is 
past, and his affair rests with Allah . But whoever returns 
to [dealing in interest or usury] - those are the companions 
of the Fire; they will abide eternally therein.”

Yusof Ali has commented the verse explaining that 
usury is any increase sought through illegal means. 
These include usury, fraudulent trading and bribery. The 
prohibition is due to economic selfishness. Islam has 
prohibited interest on capital and thus has foreclosed the 
door of accumulating wealth without work or without 
assuming risk. Imposing any interest or riba on principal 
is an act of transgression and diverted from the value of 
Islamic economic. From Usamah ibn Zayd: The Prophet, 
peace be on him, said: 

“There is no riba except in nasi’ah [waiting].” 
(Bukhari, Kitab al-Buyu, Bab Bay al-dinari bi al-dinar 
nasa’an; also Muslim and Musnad Ahmad). “There is no 
riba in hand-to-hand [spot] transactions.” (Muslim, Kitab 
al-Musaqat, Bab bay’i al-ta’ami mithlan bi mithlin; also 
in Nasa’i).

From Ibn Mas’ud: The Prophet, peace be on him, 
said: “Even when riba is much, it is bound to end up into 
paltriness.” (Ibn Majah, Kitab al-Tijarat, Bab al-taghlizi 
fi al-riba; also in Musnad Ahmad).
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From Anas ibn Malik: The Prophet, peace be on him, 
said: “When one of you grants a loan [of money] and 
the borrower offers him a dish, he should not accept it; 
and if the borrower offers a ride on an animal, he should 
not ride, unless the two of them have been previously 
accustomed to exchanging such favours mutually.” 
(Sunan al-Bayhaqi, Kitab al-Buyu, Bab kulli qardin jarra 
manfa’atan fa huwa riban).

The general rule is that whoever wants to earn a 
profit must assume risk. The operating principle is “no 
risk, no gain”.2 There is nothing prohibited except that 
which God prohibits. According to Ibn Qayyum, to 
declare something permitted prohibited is like declaring 
something prohibited permitted. The above verses 
indicate the clear prohibition of Riba. 

The basis of shariah contract are free from riba, 
gharar, maysir and injustice. As mention in Surah Al-
Baqarah, Verse 276, “Allah destroys interest and gives 
increase for charities. And Allah does not like every 
sinning disbeliever.”

The second principle is the prohibition of gharar. 
Gharar means uncertainty or hazard that might lead to 
destruction or loss. Hanafi scholars have defined Gharar 
as “something which its consequence is undetermined.” 
Shafi’i scholars have described it as “something which 
in its manner and its consequence is hidden. Al-Sarakshi, 
“anything that the end result is hidden or the risk is 
equally uncommon, whether it exists or not.”

Imam Ibn Tamiyah “Gharar” is involved in the 
business that one’sdeals with unknown about its 
existence, Rahman (1979) “Gharar” may be divided into 
two groups, the first group referred to risk that involved 
uncertainty and probability is dominant, whereby the 
second group referred to the element of doubt due to 
deceit or fraud. 

“Eat not your property among yourselves unjustly 
by falsehood and deception, except it be a trade amongst 
you by mutual consent.” (Al-Bakarah, 2:188; AlNisa, 
4:29). The Quran has categorically prohibited gambling 
(Al-Bakarah, 2:219 and Al-Maidah, 5:93). Many 
scholars argue that Gharar is one of the branches of 
gambling (Rahman, 2010; p.71). 

Prophet (s.a.w.) on many occasions forbade many 
transactions which included Gharar. For example, “the 
Prophet (s.a.w.) has forbidden the purchase of the unborn 

animal in the mother’s womb, the sale of the milk in the 
udder without measurement, the purchase of spoils of 
war prior to distribution, the purchase of charities prior 
to their receipt, and the purchase of the catch of a diver.”

Taking advantage as part of elements in maysir 
(gambling), is mention clearly in the Quran: “O ye who 
believe, eat not up yourproperty among yourselves in 
vanities but let there be amongst you traffic and trade by 
mutual good-will...” (Quran 4:29).Hence, it is understood 
that to take advantage of another person is denounced 
by Islam, which is, specifically, the takingadvantage of 
the weakness of a speculator and investor, and taking 
advantage of real or artificially devised inefficienciesin 
the market.

Based on the above doctrines and principles, Shariah 
imposes the principles to be incorporated into the system. 
Be it economic trade or financial system. Theautonomy 
of will and freedom of contract are therefore subjected 
to Islamic prohibition.Due to this, Islamic contract 
need to reflects the objective of Islamic economics. The 
foundation laid down by the Islamic economics and 
principles are built within the principles of contract. The 
objective of Shariah based contract is heading towards 
wasatiyyah.

In order to avoid invalidity, Islam prohibits any 
transaction contradicts the above three principles,ie; 
riba, gharar and maysir. The principles goes beyond 
prohibition of dealing in any transaction involving mal 
ghaira mutaqawwim (the asset is not valid in the eyes 
of syara’), selling Ma’dum (object is not in existence), 
selling something which does not belong to the seller, 
selling something which is impossible to be delivered. 
Abdullah ibn Abbas (Gbpwh) extended the prohibition 
of Bai‘ al Gharar to Bai‘al-Gh¯aib (the sale of absent 
or concealed goods). The latter contract is considered as 
falling within the notion of Gharar, since the object of 
sale is uncertain and the purchaser has the right of option 
(Khiy¯ar) to revoke the contract upon sight.

Examples of Gharar are: ignorance about the species 
being sold, about the quantity of the object and the price, 
lack of specification of the item being sold, e.g. saying: 
“I sell you one of the houses of this project” without 
specifying that house, sale of debt (assignment without 
recourse to the seller) is prohibited as realization of the 
debt in the future is not certain, ignorance of the time of 
payment in deferred sales, contracting on a nonexistent 
object and/or the inability to deliver the object, indicating 
more than one price or option in a contract unless one 
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is specifically chosen. As this uncertainty may lead to 
undue benefit to one party at the cost of the other, Gharar 
sometimes alsoimplies deceit.

According to AyyubM. (2007),Gharar can also means 
any deception through the act of juhulah or ignorance 
by one or more parties to a contract. He proposed “the 
following to reflects the examples of Gharar:

Selling goods that the seller is unable to deliver, 
as this involves counterparty or settlement risk. This is 
why, for goods to be covered under the subject of Salam 
(which is permitted), it is necessary that the relevant 
commodity might be available in the market at least at 
the time when delivery has been stipulated.

Making a contract conditional on an unknown 
event, such as ‘___when it rains’. Two sales in one 
transaction in such a way that two different prices are 
given for one article, one for cash and one for credit, 
without specifying at which price one buys the item with 
the understanding that the sale is binding on the buyer at 
either price; or selling.”

SHARIAH BASED CONTRACT AND 
PRINCIPLES OF AUTONOMY OF WILL

Shariah does not allow freedom of contract in toto. 
The principles of autonomy of will is limited to several 
restrictions being the basis of contracting. Imam Ibn 
Taymiyah explains the difference between ibadah and 
Muamalat as follows:

“The acts and deeds of individuals are of two 
types:Ibadat, whereby their religiousness is improved, 
and Adat or Muamalat (transactions), which they need in 
their worldly matters. A n inductive survey of the 
sources of the Shariah establishes that devotional acts are 
sanctioned by express injunctions of the Shariah. Thus, 
what is not commanded cannot be made obligatory. As 
regards transactions, the principle governing them would 
be permissibility and absence of prohibition. So nothing 
can be prohibited unless it is prescribed by Allah (SWT) 
and His Prophet (pbuh) in the overall framework.” As 
stated in - Ibn Taymiyah, Fatawa al Kubra, cf, Mansoori, 
2005, pp. 3, 4.

DISCIPLINES AND FEATURES OF 
SHARIAH CONTRACT/AQD

Ibnu Taymiyyah indeed encourage the freedom 
of exercising ijtihadiyyah as long as no transgression 
against the prohibition. There are splitting views in 
categorising the types of Shariah contracts.

“Aqd or contract is an implied obligation arising out 
of a mutual agreement. The term ‘Aqd has an underlying 
idea of conjunction, as it joins the intention as well as 
the declaration of two parties. The Holy Qur’¯an has 
used the word in this sense: ‘O believers! fulfil your 
contracts (‘Uqud)’.”(Ibn Taymiyah, Fatawa al Kubra, cf, 
Mansoori, 2005, 2: 235; 5: 88).

According to Al-mansoori (2005), “Aqd is used in 
two senses: in the general sense, it is applied to every 
act which is undertaken in earnestness and with firm 
determination, regardless of whether it emerges from 
a unilateral intention such as Waqf, remission of debt, 
divorce, undertaking an oath, or from a mutual agreement, 
such as a sale, lease, agency or mortgage. In this sense, 
‘Aqd is applicable to an obligation irrespective of the fact 
that the source of this obligation is unilateral declaration 
or agreement of the two declarations. In the specific 
sense, it is a combination of an offer and acceptance, 
which gives rise to certain legal consequences.”

Contracts are structured on various models such 
as sole proprietorship, partnership (Shirkah), agency 
(Wakalah) or labour (Ujrah) or forms like sale and 
lease. All such activities are subject to the observance of 
certain rules, making the transactions valid and legally 
enforceable. These rules together constitute the Islamic 
law of contracts. Shariah contract is divided into 7 types 
or known as Table of 7 as follows;

Table 1: Table of 7 type of contracts

No. Types of 
contract 

Muqtadha  
al-aqd Contracts

1. Sale based 
contract

To transfer 
ownership

Murabahah, 
BBA, Salam, 

itisna’, etc

2. Equity 
based

To share profit 
and losses

Mudharabah, 
musharakah

3. Lease 
based

To enjoy 
usufruct

Ijarah thumma 
al-bai’

4. Fee based To get ujrah Wakalah 

5.  Security 
based

To get collateral 
security

Kafalah/
dhamanah

6. Tabarru’ 
based

To be rewarded 
and not expected 

any return

Takaful, 
sadaqa, waqf, 

qard

7. Amanah 
based

To keep in safe 
custody and not 

to use it

Wadiah yadh 
amanah

Source: Yaacob et al. (2017)
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Based on the above table, every contract executed 
with specific objectives. Each contract excuted with 
tartib or sequence. This is part of ethics in Islam. The 
modus operandi in writing shariah contract emphasises 
the existence of pillars and the execution of sequence. 
These elements are not a requirement under the Contract 
Act 1950. The Shariah contract consist of Rukn (Pillars). 
These pillars determine the validity of a contract 
executed. All Muslim scholars agreed that the contract 
is void if the pillars incomplete. Every pillar established 
its own syuruth or conditions. The breach of these syurut 
conditions may eventually resulted in void or voidable 
contract contract depends on the opinion of scholars 
from different school of thought. 

Unlike Contract Act 1950, the shariah contract does 
not impose conditions for a valid contract. syuruth comes 
later after the pillars. In order to make a contract valid in 
the Contract Act 1950, there are conditions that must be 
fulfilled. Unlike Islamic contract, these conditions are not 
pre conditioned with pillars. Islam also imposes prohibition 
on execution of a contract based on time. For example it is 
not allowed to do sell and trade during jumaah prayer. As 
mentioned in Surah Al-Jumu’ah (62:9-10);

“O you who believe! When the call is proclaimed for 
the Salah on Al-Jumu`ah (Friday), then hasten (Fas`aw) 
to the remembrance of Allah and leave off business. That 
is better for you if you did but know! 10. Then when the 
Salah is complete, you may disperse through the land, 
and seek the bounty of Allah, and remember Allah much, 
that you may be successful.”

The above ayat shows prohibition of conducting 
business during jumah prayer. Disciplines while 
contracting is essential. There is no full freedom 
of autonomy wihout observing the principles and 
disciplines. In brief, the principles are read within the 
ambit of non free autonomy due to dynamic features 
of shariah contracts. Shariah contracts featured and 
translated in tartil or composed. The composition of 
pillars, and every syuruth/conditions emannates of pillars 
reflects the sequence in contracting. Shariah contracts 
never imposed syuruth or conditions precede the pillars.
The consequences of breach in each composition may 
lead to different consequences. The pillars of each 
contracts can never be the same from one contract to 
another. For example, bai’ bithamin ajil (BBA) is a 
contract riding on the principles of bai’ al-inah.

Therefore, the pinciples of bai’ al-inah applies in the 
context of BBA. Indeed BBA itself is not a contract but 
a product riding on the contract or aqd of al-inah. Inah 
contract is prohibited by all schools of thought except 
shafie. Hence, strict features imposed to ensure the 
execution of aqd is free from any prohibited elements. 
Imam Shafii defines Bai’ al-inah as “a credit purchase 
of an asset which is later sold to the original owner or 
a third party, whether at a deferred or spot, higher or 
lower price than the first contract or for an exchange of 
goods”3. Al Haskafi defines it as “a deferred sale of an 
asset with a motive to generate profit. The debtor, then, 
resells the asset to the original seller at a lower price in 
order to settle his debt”.4

Bai` al-inah refers to a contract which involves sale 
and buy back transactions of an asset by the seller. In 
these transactions, the seller sells an asset to the buyer 
on cash basis and then buys back the asset at a deferred 
price which is higher than the cash sale price. It may 
also be conducted where the seller sells the asset to the 
buyer at a deferred price and subsequently buys back the 
asset on cash basis at a lower price than the deferred sale 
price.5 In a celebrated case “Bank Islam Malaysia Bhd 
v Lim Kok Hoe & Anor And Other Appeals [2009] 6 
CLJ 22”, Raus Sharif JCA (as he then was) defined BBA 
contract as “a deferred payment sale contract”6.

The SAC, in its 16th meeting dated 11 November 
2000 and 82nd meeting dated 17 February 2009, has 
resolved that “a valid bai` `inah contract shall fulfill the 
following conditions:

 1. Consisting of two clear and separate contracts, 
namely, a purchase contract and a sale contract;

 2. No stipulated condition in the contract to 
repurchase the asset; 

 3. Both contracts are concluded at different times; 

 4. The sequence of each contract is correct, whereby, 
the first sale contract shall be completely executed 
before the conclusion of the second sale contract; 
and

 5. Transfer of ownership of the asset and a valid 
possession (qabd) of the asset in accordance with 
Shariah and current business practice (`urf tijari).”

The above requirement are the pillars for inah contract 
apart from seller and buyer. If the above sequence and 
pillars are not followed, it may trigger shariah issues. 
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For example if the contract executed without sequence, 
there will be an issue of selling something which is not 
owned by the seller. Separate contracts are required and 
non interconditional to each other to avoid riba. 

Shariah contracts imposes principles on prohibition 
of riba, gharar and maysir. These prohibitions are well 
guarded in the contracts. Indeed this paper submits that 
‘No riba policy’, ‘No gharar policy’ and ‘No maysir 
policy’ clauses should be introduced to be incorportated 
into the contracts. These elements are the identity of 
shariah contracts. Conventional contracts do not feature 
these elements. Shariah contracts mentoring caution in 
desciplining intention, parties involved and the objective 
of contracts. These characteristics are not present in the 
conventional. Another interesting features of Shariah 
contracts is the imposition of obligations beyond riba, 
maysir and gharar, indication for Taqwa and obedience 
of a vicegerant.

With all special features and characteristics, this 
paper claims that harmonisation of conventional 
contracts and shariah are misleading. As explained 
above, the shariah based contracts supported by features 
that is not present in conventional. Harmonisation may 
misinterprete the values and gate provisions as urged in 
Al-Quran and al-Hadith.

CONCLUSION AND RECOMMENDATIONS

In conclusion, shariah contracts develops its own 
identity, features and characteristiccs. The above 
indicates a proper way of contracting in accordance 
with the muqtadha al-aqd. This is essential in order to 
avoid mimicking conventional. Lacuna in understanding 
the absorption of terms and conditions into a product is 
vital. This can invalidate sharia contracts. Hence, this 
paper propose the following;

 a. The regulators must strcitly adhere to shariah 
principles and the demand the industry to be strcit 
to the discipline while contracting.

b. Shariah contracts features beyond prohibition of riba 
maysir and gharar that requires strict observance.

 c. Shariah offers various types of contracts that 
requires pillars and syuruth (conditions) that are 
non presente in the conventional.

 d. The disregarded values are the principles in 
Shariah that are secured by disiciplines while 

contracting.These values are disregarded due to 
influx of conventional doctrines in contracting. 
The principles are diluted into the conventional 
system till the main objectives of Islamic 
economics and financial systems are losing out 
grasp of the intended results.

 e. There is no such thing as free autonomy of will 
in shariah contracting based on restrictions and 
obedience that requires strict adherence.
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ABSTRACT

Living on the streets is a common scenario in the cities including Malaysia. The Malay idiom “Berat Mata 
Memandang Berat Lagi Bahu Yang Memikulnya”, which means it is difficult to watch but even more 
difficult to be the one bearing the weight, is a suitable idiom to describe the way of life of these homeless 
people. There are reasons why they chose this life that is far apart from their own family. Thus, a profile 
study has been conducted to identify the reasons why the respondents choose the life of being homeless. 
This qualitative study was conducted in the form of an interview with 11 respondents amongst the Muslim 
homeless people at the Kapitan Mosque, Lebuh Acheh and KOMTAR, in the state of Penang. The data 
was analysed manually to answer the research questions. The findings show that the response of each 
respondent has their own reasons for choosing the life of being homeless. They surrendered it all to God 
and did not regret choosing to live in such a way. Therefore, the study suggests that in order to help the 
welfare of homelessness, the establishment of “one stop centre” for accommodation, eating, worship and 
self-management, is better than “rescue” efforts and placing them in institutions, their parents’ homes or in 
retirement homes.

Keywords: Homeless, Profile, Religion, Muslim

INTRODUCTION

Being homeless is the choice or action that some 
individuals have to take when faced with certain 
problems including poverty, high cost of living, family 
crisis and other reasons. Despite recognizing the 
particular risks that need to be faced such as safety, 
comfort, the community’s perceptions and health, they 
were forced to live in a state of deprivation out of the 
desperations of life. Based on the definition given by the 
Labor Department, the Ministry of Human Resources, 
Malaysia’s definition of homeless is an individual who 
lives in a state of disagreement with the proper norms 
of living within the local community. They also do not 
have permanent residences & jobs in certain areas and 
live wandering in public places. (Labor Department of 
Peninsular Malaysia, 2017).

In Malaysia, this scenario can be seen in urban 
places like Kuala Lumpur, Penang, Johor Bharu and 
so on. It became normal for the townspeople to see the 
homeless. On the other hand, in the suburbs or villages it 
is said that this scenario does not happen. Nevertheless, 
as a concerned society, every member of the community 
should not be neglected, including homeless people. 

Hence, such responsibilities are carried out by the 
authorities such as the Social Welfare Department as 
well as non-governmental organizations (NGOs) and 
individuals. The welfare of the homeless should be given 
careful attention to because of the increase of homeless 
people due to the higher demands of life. It not only 
happens in Malaysia but in developed countries as well.

Hodge14 has conducted a study on the spirituality 
and mental health among homeless women. The study 
was conducted in the United States and took 15 months. 
Over the last few decades, homeless people have set off 
a major social issue Fertig & Reingold11. The number 
of homeless people in the United States has increased 
dramatically since the 1970’s (Wachholz, 2005). 
The majority of homeless families are led by single 
mothers, but amongst the people, women make up the 
highest number of homeless people in the United States 
(Arangua, Andersen, & Gelberg, 2006).

Other than the Western countries, neighboring 
countries in Asia, like Indonesia, is also involved with 
this issue. Muhadi Zainuddin and Lukman Hakim (2013) 
conducted a study on religion among the homeless 
children at Ahmad Dahlan Shelter Home and Diponegoro 
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Shelter Home. The study reveals how homeless children 
feel when they have a religion, believe in God and have 
motivation. Homeless people are defined as individuals 
who do not have a home, any life direction and social 
access. Moreover, homeless people are also considered to 
have no identity. Their lives are free and they spend a lot 
of time in uncertain life directions. They live with social 
and religious identities which are not clear that they are 
often considered bad in social life or religious life.

Religion among homeless people is only considered 
as merchandise that can be exchanged for a meal and a 
place to stay. Religious traits among homeless children 
are still at an early-stage and tend to be more materialistic. 
Children who live on the streets are sociable beings 
in terms of social, education, economy and religion. 
Ahmad Dahlan Shelter Home and Diponegoro Shelter 
Home accommodate some homeless children by offering 
various motivational programs towards religious 
activities. The findings show that homeless children 
are no exception to religious norms and they still can 
have a sense of religiousness and conviction, although 
in another perspective, they are viewed negatively by the 
people (Muhadi Zainuddin and Lukman Hakim (2013).

Hall (2010) conducted a study on homelessness in the 
21st century focusing on the spiritual implications of the 
Muslim population. According to the Housing and Urban 
Development Department (HUD), homelessness is defined 
as an individual who lives in an unsuitable location for 
human habitation including cars, urban parks, sidewalks, 
roads, abandoned buildings, public places and transitional 
housing devoted to homeless individuals. There are also 
Muslims among the homeless people in the United States. 
But the authorities carrying out the social work do not 
recognize the spiritual importance that Muslims very 
much need. In fact, spirituality has a positive impact on 
homeless Muslims because it contains mechanisms that 
enable them to cope and overcome the challenges of daily 
life especially in relation to public housing. The objective 
of this study is to provide a brief overview of the Muslim 
population, provide an early introduction to the Muslim 
spirituality and to propose an alternative in the provision 
of shelter protection.

There are some factors in becoming homeless. 
According to the study of Hodge14, homelessness can be 
a result of the social factors and economic conditions that 
operate at the macro level. It is followed by structural 
factors that include poverty, disability and lack of social 

services assistance that are beyond the control of the 
individual to overcome them. In addition, the factor of 
domestic violence, expensive rent, divorce or separation, 
job loss etc may also result in homelessness. This 
situation can in turn lead to anxiety, stress, depression 
and it leads to the potential of having other mental illness. 
Another factor that causes homelessness is the lack of 
spiritual elements within oneself. It is acknowledged by 
oKoenig (2008), who states that, hundreds of studies 
have found that a higher level of spirituality can lead to 
psychological well-being Hodge14.

Moreover, the rising living costs, including places 
for rent or purchase, are increasingly costly to some 
individuals who are incapacitated and are forced to make 
a decision to become homeless. There are two kinds of 
factors, external and internal, that causes a person to 
become homeless. External factors include poverty, no 
employment, very low income and inability to own or 
rent a home. While internal factors involve having mental 
health problems (or symptoms), lack of support & social 
networks, abandonment & abuse in childhood and are 
involved with substance abuse (Morrell-Bellai et al, 
2000). The study by Sharifah Mariam Alhabshi & Alifatul 
Kamilah17 also found that among the factors that cause a 
person to be stuck with being homeless is the absence of 
employment, poverty, involvement with drug addiction or 
alcohol, family rejection and mental health problems.

When viewed from a scenario especially in the city, 
homeless people do not make up of merely men and are 
not limited to those who are involved with drug abuse 
but also involve women, and even families. The issue of 
homeless women living on the pavement along with a 
male vagabond is feared to cause other social problems 
such as exploitation, sexual abuse, illegal relationships 
etc. There are also homeless people involved in snatching, 
stealing and so on (Harian Metro, August 4, 2011).In 
regard to this, a study has been conducted to identify the 
profile of homelessness and the reasons why they choose 
to be homeless and far away from their family.

RESEARCH METHODOLOGY

Qualitative studies involving face-to-face 
interviews have been conducted in Penang, focussing 
on the locations with homeless Malays -Jalan Masjid 
Kapitan Keling, Lebuh Acheh and Tun Abdul Razak 
Complex (KOMTAR). A total of 11 homeless people 
was interviewed by our own researchers using 
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structured interviews. The respondents’ characteristics 
(homelessness) set out to be involved in this study are:

 i. The individual is homeless.

 ii. The homeless individual is a Muslim.

 iii. The individual agreed to be interviewed.

The data was then analysed manually to answer the 
research questions.

FINDINGS OF RESEARCH & DISCUSSION

The analysis of the findings tries to explain in 
relation to the profile of respondents and the factors why 
they choose to be homeless. The findings are as follows:

Respondents’ Profile: Based on the results of the 
research, the background of the respondents involved is 
as shown in Table 1.

Table 1: Respondent’s Profile

No. Sex Age Marital 
Status Education Job Income Place They 

were Born in

How long 
they have 

been 
homeless

1. Male 57 Married SPM Security guard RM700 Penang 3 years
2. Male 60 Married SRP/LCE Trishaw driver RM500 -+ Penang 2 years
3. Male 66 Married SPM - - Penang 6 years
4. Male 50 Divorced SRP Construction worker RM500 Penang 5 years
5. Male 54 Married SRP Dishwasher RM650 Miri, Sarawak 5 years
6. Male 70 Widower SRP - - Kelantan 6 years

7. Male 57 Single SPM Street artist Not stable Penang (Bukit 
Mertajam) 20 years

8. Male 59 Single SRP Security guard RM1700 Penang (Bukit 
Mertajam) 20 years

9. Male 50 Single SPM Trishaw driver RM300 Kuala Lumpur 5 years
10. Male 53 Single SRP Security guard RM1600 Perak 3 months
11. Male 57 Widower None - - Melaka 6 months

Based on the results and observation (which was 
done in the field) of the research, most of the homeless 
individuals were male. In terms of age, all the involved 
respondents were 50 years old and above (eight people 
who were50 to 59 years old; two who were are 60 to 
69 years old; and one who was 70 years old). In terms 
of marital status, four respondents were married, four 
were single (never married), three were widowers 
(two were married to a wife and one divorced). For the 
three married and Penang-born respondents, they only 
return home once every few months (not fixed).As for 
the Sarawakian respondent, he no longer contacts his 
family and wife ever since he became homeless. Most 
of the respondents have secondary school level of 
education (graduated in Form 3 or Form 5) while only 
one respondent has no formal education. Out of the 11 
respondents interviewed, only three respondents did not 
have a job. Three respondents worked as security guards 
(having an income from RM700 to RM1700 per month); 

two respondents worked as a trishaw driver (having 
an income from RM300 to RM500 per month); one 
respondent worked as a construction worker (having an 
income of RM500 per month); one respondent worked 
as a dishwasher (having an income of RM650 a month); 
and one respondent worked as street painter (monthly 
income is not fixed).

As for where they were born in, six of the respondents 
came from Penang, one from Melaka, one from Perak, 
one from Kelantan, one from Kuala Lumpur and one 
from Miri, Sarawak. For those who were not born from 
Penang, they migrated to Penang for several factors 
including the purpose of finding work and following 
friends. Out of the 11 respondents, it was found that 
two of them have been homeless for less than a year 
(three months and six months); two of them have been 
homeless for two to three years; five of them have been 
homeless for over five to six years; two of them have 
been homeless for almost 20 years.
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Based on the above findings, most respondents have 
a job to support their livelihood, despite of their low 
income. This finding rejects the study done by Sharifah 
Mariam Alhabshi & Alifatul Kamilah17 which stated that 
homeless people do not have a job. Although there are 
homeless people without jobs, some of them do have 
jobs. Similarly, the study of Morrell-Bellai et al, (2000) 
also states that occupational factors are one of the causes 
of homelessness. The researchers stated that there were 
other factors that made them choose to be homeless.

In addition, there are two respondents who have 
chosen to be homeless for 20 years and 20 years is not 
a short period of time for a human being. Robert E. 
Hall, (2010) states that there is inner strength or “spirit” 
among the homeless people. This is because, living in 
the streets makes them exposed to various threats such 
as weather, safety, health, welfare and so on. Only the 
strong ones can survive in such a state of life.
Factors of Leading a Homeless Life: The findings 
show that all the respondents have their own reasons for 
choosing to be homeless.

Table 2: Factors individuals lead a homeless life

Respondent Factors of Leading a 
Homeless Life Statement

R1 Expensive cost of living 
quarters

In the beginning, we had a shuttle from home to work but every day I 
had to spend money on the ride which was very tiring...it’s better if I 
just sit like this. Even renting a house is also very expensive. Staying 

like this is easier….

R2 Unstable job
In Penang if we don’t have money, we don’t have to think about a 

house. With this low income and thinking about a house. It’s better if 
we think about what job opportunities there are out there….

R3 Family did not show 
any concern about them

When I go home, nobody cares... when we don’t have anything and our 
children and wife also abandons us….

R4 Inferiority

In the condition I am in (physically handicapped), I think I am much 
less than everyone else. Moreover, it is the same if I am at home 

and when I am not at home...I cannot give anything to my mother or 
siblings. So it’s better if I live alone…and work for myself only…

R5 Desperations of life

Previously, we used to rent but the rental became very expensive. After 
that, my wife went back to Miri and it was easier for me to live like 

this…I don’t need to think about house rental. The money is for things 
that are more in need…

R6 Does not want to 
trouble the family

After my wife died, I felt too lonely. I didn’t want to trouble my 
children either. So I made up my mind to wander around….

R7 No life purpose Isn’t it easy to live like this…? You just face what you see….
R8 Likes to live alone Living like this is easy…no one will disturb you and no one will care….

R9 Likes to choose the easy 
way of life While life is good, we should enjoy…life like this is easier

R10 Does not mind Living anywhere is the same…living like this is easier and more 
convenient….

R11 Tired of living in 
institutions

When I was in the old folks’ home…it was so boring…I didn’t know 
what to do. Might as well just go out and live alone….

In Table 2, it illustrates the factors and reasons why 
the respondents lead a homeless life (as obtained through 
the research interview done in the field). It can be seen 
that each respondent gives a different answer about why 
they chose to lead a homeless life. The first respondent 
or R1 informed that he was unable to buy or rent a place 
to stay. Therefore, he chose to become a homeless. The 

second respondent gave the reason of because he had to 
do various work in one day, he was always not in time to 
think of a place to stay for the night. Thus, he chose to 
become homeless.

Next, the third respondent said that he had been 
ignored by his children and wife who had caused him 
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to become homeless. Meanwhile, the fourth respondent 
said that he felt inferior when he was at home because he 
did not contribute anything to the household. Eventually, 
he chose the path of being alone and homeless. The 
fifth respondent gave the reason that the desperations 
of life forced him to become homeless while the sixth 
respondent did not want to trouble his family and that 
led him to become homeless instead.

The seventh respondent led a homeless life because 
he had no life purpose while the eighth respondent chose 
that because he preferred to live alone without being 
disturbed by anyone. In addition, the seventh, eighth 
and ninth respondent said the reason why they chose this 
was because it was an easy way to manage their lives 
by living so casually like that. The tenth and eleventh 
respondent gave the reason that it was because they 
didn’t mind living like that and it was boring living in 
the retirement home (old folks’ home) respectively.

Based on the factors discussed above, the study 
found that these factors can be classified into two 
categories:

 (i) External factor: There are five external factors 
that caused the respondents to choose to be 
homeless - the cost of living, unstable work, the 
absence of their family, the desperations of life 
and not wanting to trouble the family.

 (ii) Internal factor: While the six internal factors 
that caused the respondents to lead a homeless life 
were - inferiority, no life purpose, like to be alone, 
like to choose the easy way of life, the casual 
attitude of not caring and bored of the life in a 
retirement home.

Based on the respondents’ given factors of why 
they chose to become homeless, it shows that the 
internal factors have deeper impact than the external 
factors. This shows that in order to help the homeless, 
the psychosocial elements must be improved rather than 
just materialistic things such as food, clothes and so on. 
In addition, spiritual elements should also be given to 
the homeless to build a stronger self. On the contrary, 
people view the homeless with empathy based on their 
looks, living environment, welfare, hygiene and health. 
However, far from the common assumptions, they also 
have internal struggles that need to be helped. That is 
why, this research suggests that the aid received from 
professional helpers should also focus on the aspects of 
psychosocial and spiritual, especially in handling the 
problems of being homeless.

CONCLUSION

The results showed that there were multiple profiles 
among the homeless who were surveyed. In fact, there 
were respondents who have been homeless for over 
20 years. Whereas for the factors that led them to 
choosing to become homeless, there are two factors, that 
is - internal factors and external factors. The internal 
factor dominates the external factor in terms of why 
the respondents chose to become homeless. Hence, 
studies suggest that in order to help the homeless, social 
workers, counsellors, volunteers and others should 
involve psychosocial and spiritual elements as well as 
material aspects such as food, clothing and so on. Efforts 
to help homeless people also need to be focused on 
internal issues because it dominates over the external 
issue as for the reason why they are homeless.
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ABSTRACT

Matrimonial property or hartasepencarian is a form of property division that is practiced by the Malaysian 
Malay Muslim community based on the custom of people in the Nusantara. Terms such as ‘carianlakibini’ as 
in the pepatih custom and other states customs in the South-East Asia regions as proposed by Sheikh Ahmed 
bin Zain al-Fatani are clear evidence of these practices. On this basis, in Kedah there are two issues that 
need to be examined which are; the reason of matrimonial property and rate of equitable division as it is not 
the same in other states. A study in the form of content analysis is conducted on cases that were listed and 
discussed in the Syariah High Court, AlorSetar as the court is empowered to resolve mal(financial) issues. 
Based on the analysis, there are three conditions that lead to matrimonial property claim. The causes are 
divorce, the death of a spouse and polygamous marriages. Based on the analysis made, it is shown that all 
three conditions have been given a strong base by the Syariah High Court for a claim to be a case. Whereas 
in connection with the claim, there are three rates as the solution to a matrimonial property claim which are 
1/2: 1/2, 1/3, 2/3 and 3/4: 1/4. These divisions are made by looking at the facts and evidence of contributions 
of both the husband and wife, directly or indirectly. Based on the analysis made, it is shown that all three of 
rates have been applied by the Syariah High Court to resolve all cases billed in this Court.

Keywords: Matrimonial Property, Syariah High Court AlorSetar, Causes of Claim, Distribution Rates.

INTRODUCTION

Matrimonial property is one of the rights that can be 
claimed by both husband and wife whether after divorce, 
death and polygamy. According to Miszairi Sitiris6, there 
is no definition nor explanation of matrimonial property 
given by the Islamic scholars in their books. This is because 
of their custom during their time, only the husbands 
worked for their families, while the wives managed their 
household. The issue of matrimonial property did not 
arise. Contrary to the custom of the archipelago such as 
Indonesia, Brunei, Patani and also Malaysia, the average 
population was formerly a farmer. Husband and wife 
worked together to cultivate their farmland. When they 
divorced, the property or land they worked together will 
be divided between them. The case judged by Judge 
Briggs in 1950 became a clear evidence of the position 
of a matrimonial property in the local community (Hajjah 
Lijah Bt Jamal against Fatimah Bt Mat Diah3. Therefore, 
the matrimonial property is more closely related to the 
customs practiced in society in this country.

MATRIMONIAL PROPERTY IN KEDAH
Generally matrimonial property is a property 

acquired by husband and wife. According to Suwaid 
Tapah7, the matrimonial property is the property 
acquired by the husband and wife during the marriage 
according to the conditions determined by the Syariah 
Law. Whereas according to Zaleha Kamaruddin8 the 
matrimonial property can be defined as any movable or 
immovable property acquired by the spouses directly or 
indirectly during a legitimate marriage.

Matrimonial property has been enacted in the 
legislation of the Islamic Family Law in the respective 
states. Variety of definitions have been given and 
contained in the Islamic Family Enactment which is 
generally concluded as property acquired jointly by 
husband and wife during legitimate marriages and both 
parties directly or indirectly contribute to the acquisition 
or possession of such property. In Kedah context, the 
Kedah Islamic Family Law Enactment (EUKI) 1994 has 
allocated property acquired by both parties during the 
period of marriage divided between the two, or ordering 
the assets to be sold and the proceeds of sale are divided 
between both husband and wife.

DOI Number: 10.5958/0976-5506.2018.01651.0 
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Although there is no affirmation through the 
Sharia law, the matrimonial property is allowed by the 
customary law. The custom is permitted by the Sharia 
Law is a matter of common practice and is often done 
by them in daily life matters either in words or deeds 
that are not contrary to the Qur’an and as-Sunnah. 
According to Jasni Sulong5, in the context of Islamic 
society in Malaysia besides the teachings of the Shafi’i 
sect, the community also adopts the customary practices 
accepted by syarak (al-‘Adah Muhakkamah) such as the 
distribution of inheritance by consensus. This practice is 
accepted as long as the elements of tolerance among the 
heirs are achieved fairly and openly.

REASONS FOR MATRIMONIAL 
PROPERTY CLAIMS IN THE STATE OF 

KEDAH

Based on the records of the Alor Setar Syariah 
High Court which are examined through the files of the 
matrimonial property from 2011 to 2013, there are 3 main 
reasons for a claim to be made to acquire the matrimonial 
property which are divorce, death and polygamy. Claims 
for matrimonial property are made under the section of 
(SEK) 122, Distribution of Matrimonial Property under 
the Kedah Islamic Family Law.

Figure 1: Reasons for Matrimonial Property Claims 
2011

Figure 2: Reasons for Matrimonial Property Claims 
2012

Figure 3: Reasons for Matrimonial Property Claims 
2013

Divorce: Divorce generally involves the dissolution of 
bond, unbinding, liberation and the like (Kamus Dewan, 
1997)2. In terminology, the divorce term means the 
interruption of marriage or the dissolution of ties based 
on certain reasons (Wahbah al-Zuhaily, 2010)9.

Based on the cases of matrimonial property recorded 
in the Syariah High Court of Alor Setar in 2011-2013, 
divorce is one of the causes for the demands of a 
matrimonial property.

Figure 4: Divorce Cases in 2011-2013

Here are some examples of cases recorded by the 
Alor Setar Syariah High Court around 2011 to 2013 
involving the demands of austerity. The first case 
that proved divorce was the cause of the matrimonial 
property claim was between Samsiah Bt Otoh and her 
former husband, Jaafar Bin Ibrahim. They were married 
on April 12, 1985 and divorced on October 12, 2010. For 
almost 30 years they lived on a piece of land with a house 
at No. 185, Lorong Angsana 1, Taman Angsana, No. Lot 
PT 3792 Mukim Bandar Kulim. Having divorced, the 
property is divided equally as a matrimonial property.

The next case of divorceis between Habshah Bt 
Abdullah Sani and Zulkifli B Muhamad Hanafiah. The 
married couple divorced on May 10, 2010. Throughout 
their marriage they were awarded 3 children. As a result 
of the divorce the wife or the plaintiff make a claim on 
the property of the tenant on land Lot No. 7644 Mukim 
of Parit Buntar, District of Kerian Perak, Land Lot 105 
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Mukim of Bandar Baru Kedah and 3 buildings on it. 
They agreed to divide ½ - ½. In addition, there are 2 
rent houses, an Usahajaya Company, the income of the 
Rumah Mesra Rakyat project, the income of Pertubuhan 
Peladang, a Pajero car, a Honda Prelude, a Kriss 
motorcycle, 3 lorries, 2 bulldozers. They are evenly 
distributed at the rate of ½ - ½. The properties other land 
are plaintiff’s. Case closed on July 31, 2012.

The next case is Haniza Bt Abd Mohsin’s case 
with ex-husband Anizar B Md Nor. They divorced on 
February 20, 2013, during their marriage with a child. 
The wife is the plaintiff or the claimant while the 
husband is the defendant. Plaintiff claimed for land of 
Lot PT 1429, Mukim Semeling, Sungai Kroh, Kuala 
Muda Kedah District which was bought in 1999 as the 
matrimonial property. Their case went on until March 
17, 2013.

Through the three chronologically arranged cases 
have proven clearly divorce is one of the reasons for the 
demands of matrimonial property.

Death: According to Ibn Manzur4, the word death means 
silence, delusion, calm, immobile. According to Ar-
Raghib al-Asfahani1, death is a form of spirit separation 
from the body.Allah SWT has explained in the Qur’an:
Every soul will taste death. And We test you with evil 
and with good as trial; and to Us you will be returned.
al-Anbiya’: 35

Death is also a cause for the demands of matrimonial 
property. The analysis made in the Syariah High Court of 
Alor Setar on cases of the matrimonial property claims 
clearly proved the matter. According to cases registered 
in 2011, 30 cases of matrimonial property claim due to 
death, 35 cases in 2012 and in 2013, 15 cases.

Figure 5: Death Cases in 2011-2013

Here are some cases that indicate death is one of 
the causes of matrimonial property claim. The case that 
occurred in 2011 when Adzma Bt Fadzil, widow of the 
deceased Abdul Rahim Bin Hasan, was the plaintiff. 

Doyah bt Yusuf is the mother of the deceased and in-law 
to Adzma and her seven sons, Mohd Faaiz, Anis, Adilah, 
Afizah, Adzni, Azira and Adib are defendants. Adzma 
was married to Abdul Rahim on July 14, 1985. On 
April 1, 2001, Abdul Rahim passed away. Throughout 
the marriage, they have accumulated the following 
property 1) a semi-detached house at address No. 69, 
Lorong Semarak 5, Taman Semarak, 08000 Sungai 
Petani, Kedah. 2) A Proton Saga car with registration 
number KX 4242. 3) A Toyota Corolla with registration 
number KBK 3062. 4) A Modenas Kris motorcycle with 
registration number KBK 3062. 5) A Modenas Kris 
motorcycle with registration number PFW 2205. 6) A 
Honda motorcycle with registration number KBE 6519. 
7) EPF Fund and Tabung Haji savings. All properties are 
divided ½ to the matrimonial property and the rest are 
divided into heirs.

The next case is between Haslinda Bt Ishak, the 
widow of Mohd Aswandi. They were married on 
September 09, 2001. Mohd Aswandi died on April 
16, 2012. They had a daughter named Nursyafiqah. 
Mohd Aswandi has a mother named Ara and 6 younger 
siblings, Md Noor Hisham, Herolnizam, Mohd 
Suhaimi, Muhammad Taufiq, Mohammad Nur Firdaus 
and Nurhidayah. Matrimonial property claimed is the 
deceased compensation money of RM 87,780.04 in the 
account of Amanah Raya.

In 2013, another case of death was the case of Asah 
Bt Beram, a widow of Man Bin Said. They were married 
in 1986. The husband died on January 1, 2013. They 
had a daughter named Satariah Bt Man. The property 
that was left is BSN savings money of RM 11,280.75. 
Matrimonial property is ¾ and the rest to the heirs.

Through these three examples of cases in the 
current year has shown clearly that death is one reason 
to matrimonial property.

Polygamy: Polygamy is defined as having more than 
a wife (Kamus Dewan, 1997)2. Islam clearly approves 
polygamy based on verse 3 of Surah al-Nisa’. In the 
Islamic family law in Malaysia, polygamy is permitted 
provided that the husband must obtain written permission 
from the Syariah Court first. For example, as in the 
provision in section 23 (1) of the Islamic Family Law 
(Federal Territories) Act 1984.

Based on the case of a matrimonial property claim 
in the Syariah High Court throughout 2011-2013, it is 
clear that polygamy is one of the causes of the claim of 
matrimonial property. In 2011, 5 cases were recorded, 4 
cases in 2012 and 2 cases in 2013.
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Figure 6: Polygamy Cases in 2011-2013

Here are some cases of polygamy which are the 
reasons for the demands of matrimonial property. The first 
case is between Bt Mek Saad with the three defendants; 
Hassan Bin Johari, Harfizi Bin Mohamad Hassan and 
Nor Silah Bt Hassan. Hassan has polygamy with 4 
wives. The first wife, Juriah Bt Hanafi, was the mother 
of Johari Bin Hassan, who died during confinement. Che 
Kai’s second wife, was divorced while still alive. His 
third wife, Puteh Bt Arshad, was the mother of Nor Silah 
Bt Hassan, who left her daughter, Nor Silah when she 
was 7 months old. The fourth wife, Mek Bt Saad, is the 
mother of Mohamad Harfizi Bin Hassan. The property 
claimed is land Lot 1847 and Lot 957. The distribution 
rate is ½ - ½.

Bt Hassan, Mohd Hanif Bin Hassan, Siti Rafiah 
Bt Hassan, Mohd Salman Bin Hassan and Munirah Bt 
Hassan. Through mutual agreement on property Lot 
6383, 5874 acres (tekai), Lot 7592 an area of 0.8572 
hectares tekai, Lot 6033 area of 11,705 square feet 
tekai, Lot 2992 in an area of 472 jemba has declared as 
matrimonial property. The rate is ½ to the claimant and 
½ to the deceased. For Lot 986, 5 relong 26 jemba, the 
division is: ¼ to the deceased, ½ part to the second wife 
Norizan Saad Bt Muhd  and the remaining ½ is divided 
(Faraid) to the heirs. For the money in Simpanan Amanah 
Saham amounting to RM 33,210.50, 1/3 division rate 
has been divided to the claimant, 1/3 to the second wife 
and the other 1/3 has been faraid.

Through these examples of cases according to the 
specific year, it has proven that polygamy is one of the 
reasons for the claims of matrimonial property.

MATRIMONIAL PROPERTY DISTRIBUTION 
RATES IN KEDAH

In addressing the problem of division of property 
rates there are several rules have been made. However, 
these rules still have not been developed to provide 

a well- structured base for solving the division of 
matrimonial property. SuwaidTapah7, states that the 
concept and division of matrimonial property in 
Malaysia has been enacted in the Islamic Family law 
in the respective states. The states Syariah High Court 
have been granted exclusive jurisdiction to hear and 
speak of the demands of matrimonial property. The rate 
of claim under the judgment of the Syariah High Court 
depends on the extent or proportion of contributions 
granted by the claimant to the property collected during 
a marriage. The Syariah High Court takes into account 
the contribution of the spouses directly or indirectly. 
This division is based on Qadhi’s discretion after taking 
into account the various angles and evidence presented. 
Rates given under the respective states’ Islamic Family 
Laws. There are some fractional rates often used 1/2, 1/3 
and 3/4. There are also cases where the wives will not 
get anything from the property claimed.

MATRIMONIAL PROPERTY 
DISTRIBUTION RATE

The proportion of matrimonial property in 
Malaysia varies from one state to another. In general, 
the proportion of matrimonial property distribution 
becomes difficult because there is no specific provision 
for determining 1/2: 1/2, 1/3: 2/3, 3/4: 1/4 or the like. The 
study specializes in rates in the Alor Setar Syariah High 
Court, indicates the difference according to the clear 
evidence of the property acquired during the marriage 
between husband and wife. The rate of acquisition of 
the property is based on the contribution of the husband 
and wife. The rate is not set because the Court will take 
into account several aspects before determining the rate 
setting either 1/2: 1/2, 1/3: 2/3, 3/4: 1/4.

The cases of matrimonial property claims from 2011 
to 2013 found in the Syariah High Court of Alor Setar 
proved that the rate of division of matrimonial property 
is at the discretion of the Judge or Qadhi by referring 
to precedence cases. According to Qadhi Besar Syariah 
High Court Alor Setar, Mohd Roze Bin Abdul Wahab, 
there is no specific reference to the rate of division of the 
matrimonial property practiced in the State of Kedah. 
Most cases are determined by the proof (record) and 
the level of contribution of the spouses. Most cases are 
also determined by 1/2: 1/2 when the case is settled by 
mutual agreement. The study on the proportionate share 
of the matrimonial property clearly proves that most cases 
ended up with 1/2 share being the property of the husband 
and 1/2 of the remaining belong to the wife. Only a few 
cases recorded 3/4: 1/4 and 1/3: 2/3 and the like.
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1/2:1/2 Rate

Case Reference Number : 02200-017-0087-2011
Between

Remarks The case is settled by 
mutual consent

Plaintiff
Halimah Binti Awang

Defendant
Mohd Azmi Bin Shafie

The claimant Halimah Binti Awang has divorced 
with the alleged party, Mohd Azmi Bin Shafie. 

Their divorce took place on 18.10.2006. During the 
marriage they were awarded a total of 4 children. The 
properties acquired by them during the marriage are:
1) A terrace House No. 30 Taman Aman, Mukim of 

Guar Kepayang, Pendang, Kedah
2) A Proton Wira car No. KAW Registration 6879

3) A Kancil car No. PFJ Registration 7689
The above property became the matrimonial property 
and the claimant applied for the Court to divide the 

property into half of her property and the balance was 
handed over to the defendant.

Reason for Claim: The reason for the matrimonial 
property claim is divorce. Mohd Azi Bin Shafie has 
pronounced a divorce on Halimah Bt Awang on 
18.10.2006. During the marriage they both have 4 
children. Claims of matrimonial property is made on 3 
properties acquired during their marriage.

Solution Method: The case is dealt with by mutual 
consent. Based on the case report it is clear that the 
settlement was made by consensus when there was no 
dispute between the plaintiff and the defendant.

Matrimonial Property Distribution Rate: The case is 
resolved by the Court’s decision to show the property to 
be joint property of both: 1/2. This clearly shows the rate 
of division of the matrimonial property in the Syariah 
High Court of Alor Setar is 1/2.

Property Type/Contribution Point: The case also 
indicates that there is an immovable property and two 
movable property. Immovable property is a terrace 
house with address No. 30 Taman Aman, Mukim Guar 
Kepayang, Pendang, while 2 movable property is a Proton 
Wira car registration number KAW 6879 and a Kancil 
car registration number PFJ 7689. The plaintiff’s claim 
for the Syariah High Court Alor Setar divides the above 
assets into two parts . Half handed over to the plaintiff or 
the claimant and the other half to his ex-husband as the 
defendant. The contribution of both parties to these assets 
is a direct contribution. This can be proved when they are 
together trying to acquire the property.

This case is settled at a rate of 1/2 given to both 
parties and this proves 1/2 is the rate of claim of the 
matrimonial property applied in the Syariah High Court 
of Alor Setar.

2/3:1/3 Rate

Case Reference Number : 02200-017-0028-2012
Between

Plaintiff
Aishah  Binti Zakaria

Defendants
1) Nur’izzati

2) Nur’Adlina
3) Muhammad Hasif
4) Muhammad Haziq 

Iman
5) Mohd Hidzir
6) Nur Hafizah

Remarks Case resolved Sulh Judge
The case of Aishah Binti Zakaria is a widow to Azhar 
Bin Pawanteh. They were married on 27.04.1986 and 
were blessed with 4 children, Nur’izzati, Nur’Adlina, 

Muhammad Hasif and Muhammad Haziq Iman. 
There are 2 step-children called Mohd Hidzir and Nur 
Hafizah. Azhar died on 18.08.2011. The deceased left 
a mother named Charum Bee Binti Md Ali. During 

his life, the accumulated assets are as follows, 1 
immovable property and 3 movable properties:

1) A home addressed No. 122, Lorong KS 2/2, Kulim 
Square, Lunas, Kulim Kedah. Title No. H.S (M) 800. PT 
16551, Mukim Lunas on behalf of Azhar Bin Pawanteh

2) A Toyota Unser 1.8GLI (A) Registration Number PFH 
9877 registered under the name of Azhar Bin Pawanteh

3) A Perodua Kancil EX650, Registration Number PEX 
9137 registered under the name of Azhar Bin Pawanteh

4) Naza Nando 250 Motorcycle, Registration 
Number PHP 284 registered under the name of Azhar 

Bin Pawanteh

Cause of Claim: According to the case report, the 
cause of respective matrimonial property claim case 
which has been registererd under the 02200-017-0028-
2012 reference number, is death. This case of Aishah 
Binti Zakaria is a widow to Azhar Bin Pawanteh. They 
were married on 27.04.1986 and were blessed with 4 
children, Nur’izzati, Nur’Adlina, Muhammad Hasif 
and Muhammad Haziq Iman. There are 2 step-children 
called Mohd Hidzir and Nur Hafizah. Azhar died on 
18.08.2011. The deceased left a mother named Charum 
Bee Binti Md Ali.

Solution Method: This case has been tried under the 
Sulh Judiciary based on the case report filed. When a 
case cannot reach a concensus, Sulh will be the mediator 
for two or more disputed parties.
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Matrimonial Property Distribution Rate: The Court 
has decided all the property involved in the case to be the 
matrimonial property between the plaintiff, Aishah Binti 
Zakaria and the deceased, Azhar bin Pawanteh. 2/3 of 
the parts or value from the buying price of the house RM 
RM 176,800.00 has been given to the plaintiff and the 1/3 
belongs to the deceased has been given to the first defendant, 
Nur’izzati till the third which is Muhammad Hasif.

Property Type/Contribution Point: While living 
together, the accumulated assets are as follows, 1 
immovable property and 3 movable properties:

Immovable property

 1. A home addressed No. 122, Lorong KS 2/2, Kulim 
Square, Lunas, Kulim Kedah. Title No. H.S (M) 
800. PT 16551, Mukim Lunas on behalf of Azhar 
Bin Pawanteh

Movable Properties

 1. A Toyota Unser 1.8GLI (A) Registration Number 
PFH 9877 

 2. A Perodua Kancil EX650, Registration Number 
PEX 9137 

 3. Naza Nando 250 Motorcycle, Registration 
Number PHP 284 

The Syariah High Court of Alor Setarruled that all 
the properties in the case to be the matrimonial property 
between the plaintiff , Aishah Binti Zakaria and the 
deceased, Azhar bin Pawanteh. 2/3 of the parts or value 
from the buying price of the house RM RM 176,800.00 
has been given to the plaintiff and the 1/3 belongs to the 
deceased has been given to the defendants.

The verdict is a proof that the rate of division of 
matrimonial property other than 1/2, 2/3:1/3 has been used 
in the court to settle the claim of matrimonial property.

3/4:1/4 Rate

Case Reference Number : 02100-017-0057-2013
Between

Plaintiff
Azizah Bt Ahmad

Defendants
1) Zulkifli Bin Ramli

2) Rohaiza Binti Ramli
3) Rohani Binti Ramli

4) Faridah Binti Chea Abdullah
5) Raihan Marini Binti Ramli 

6) Raihani Syamimi Binti Ramli
Remarks The case is settled by mutual 

consent

The case is between Azizah Bt Ahmad, a widow to 
Ramli Bin Md Noh. They were married on22.03.1962 
and has been blessed with 3 children, Zulkifli, Rohaiza 

and Rohaini. Ramli had married to the second wife, 
Faridah Chea Bt Abdullah and had 2 daughters which 

are Raihan Marini dan Raihan Syamimi. On24.06.2012 
Ramli died. Azizah has filed a matrimonial property 
claim as Azizah and the deceased has acquired the 

immovable properties together:
1 ) Lot 1725, Property No. 2165, Bt 4 ½ Jalan 

Changloon, Mukim Kapelu, Kubang Pasu, Kedah
2 ) Lot 14, Property No. 1799, Changkat Jejawi, 

Mukim Kapelu, Kubang Pasu, Kedah
3 ) Lot 1426, GM 31. Padang Besar, Perlis

4 ) Lot 3956, GM 2110, Kampung Sena, Mukim 
Kurung Anai, Perlis

5 ) Lot 3957, GM 2111, Kampung Sena, Mukim 
Kurung Anai, Perlis

Cause of Claim: Case reference number 02100-017-
0057-201, is a matrimonial property claim because of 
death and polygamy. This is shown in the case of Azizah 
Bt Ahmad which is a widow to Ramli Bin Md Noh. 

They were married on 22.03.1962 and has been 
blessed with 3 children, Zulkifli, Rohaiza and Rohaini. 
Ramli had married to the second wife, Faridah Chea Bt 
Abdullah and had 2 daughters which are Raihan Marini 
dan Raihan Syamimi.

Solution Method: The case is dealt with by mutual 
consent. Based on the case report it is clear that the 
settlement was made by consensus when there was no 
dispute between the plaintiff and the defendant.

Matrimonial Property Distribution Rate: The plaintiff 
pleaded the Syariah High Court to rule that the disputed 
properties to be the matrimonial property between the 
plaintiff and the deceased, Ramli Bin Md Noh and the 
plaintiff received 3/4 over the properties and the other 
1/4 to be divided (faraid) to the eligible beneficiaries and 
the parties concerned.

Property Type / Contribution Point: Azizah has filed a 
matrimonial property claim as Azizah and the deceased 
has acquired the immovable properties together:

 1. Lot 1725, Property No. 2165, Bt 4 ½ Jalan 
Changloon, Mukim Kapelu, Kubang Pasu, Kedah

 2. Lot 14, Property No. 1799, Changkat Jejawi, 
Mukim Kapelu, Kubang Pasu, Kedah

 3. Lot 1426, GM 31. Padang Besar, Perlis
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 4. Lot 3956, GM 2110, Kampung Sena, Mukim 
Kurung Anai, Perlis

 5. Lot 3957, GM 2111, Kampung Sena, Mukim 
Kurung Anai, Perlis

As the whole property claimed was the property 
acquired between the plaintiff and the deceased, Ramli 
Bin Md Noh, the Court decided that the plaintiff’s rate 
was 3/4 shares on the property and the remaining 1/4 
was divided (faraid)  to the entitled beneficiary and the 
parties concerned.

The decision of the Syariah High Court of Alor 
Setar clearly demonstrates that there is another division 
rate value of a claim of the matrimonial property of 3/4: 
1/4, in addition to ½ and 2/3: 1/3.

FINDINGS

Through the analysis of the case files registered at 
the Syariah High Court Alor Setar from 2011 to 2013, 
there are three conditions which have been the causes of 
a claim of matrimonial property. The causes are divorce 
that occurs in a spouse’s relationship, the death of either 
spouse and a polygamous marriage. An analysis of 
the contents of each case report found that these three 
conditions had been given a strong basis by the Syariah 
High Court of Alor Setar for a claim to be raised.

Whereas in relation to the rate of distribution, based 
on the case reports and decisions decided by the Judge 
in the Syariah High Court of Alor Setar, there are three 
rates which are the solutions to a claim of a matrimonial 
property which are 1/2: 1/2, 1/3: 2/3 And 3/4: 1/4. 
This division is made by looking at the evidence and 
description of the contribution directly or indirectly of 
both the husband and wife. All three rates have been 
applied by the Alor Setar Syariah High Court in settling 
cases throughout the period of study that has been 
registered in this Court.

CONCLUSION

Matrimonial property is a form of property jointly 
acquired by a spouse during the duration of the marriage. 
This type of property has become the custom of society 
in Malaysia particularly in Kedah. The existence of this 
matter has become the basis of the Syariah High Court 
of AlorSetar to decide on the distribution of property 
between husband and wife when a matrimonial property 
claim is due to divorce, death and polygamy. This is done 

to give and restore the rights between the couple during 
the marriage period based on the contributions they have 
given. On this basis, some rates have been decided by 
the AlorSetarSyariah High Court involving 1/2: 1/2, 1/3: 
2/3 and 3/4:1/4.
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ABSTRACT

The terminologies of “Green Building” and “Sustainable Building” explore the practice of creating structures 
by using processes that are environmentally responsible and resource-efficient. This is done through 
examining a building’s life-cycle that is related with economy, utility, durability, and comfort of occupants. 
In Malaysia, “Green Building” and “Sustainable Building” for Care Facilities of Elderly Care Homes are 
still in its infancy. Elderly Care Home is a long term care facility that provides permanent living space and 
support for the elderly, with the activities of daily living that offers personal care and support. This research 
explores the Green and Sustainable Care Facilities of Elderly Care Home– Rumah Seri Kenangan (RSK) in 
Cheras, Selangor (GSch-RSK). RSK is established to provide care, treatment and shelter to the elderly poor, 
aged 60 years and above. It provides care and protection services; guidance and counselling; recreational 
activities; medical treatment; occupational therapy; and physiotherapy for the elderly to live in peace and 
enjoy a good quality of life. This research adopts observation, interview, and document review methods in 
gathering data.The findings indicate six characteristics of GSch-RSK which consists of (1) Location and 
Surrounding area of RSK which is explored and consisted of road, RSK building and green landscape; (2) 
Integrated Operation of Operations and Maintenance in daily cleaning and monthly elevator maintenance; 
(3) Healthy Environment of Atmosphere and Well-being that consist of bright colours and ventilation system 
(modern windows and exhaust fan); (4) Waste Management System that includes garbage removal and 
designated sewerage; (5) Energy Efficiency characteristic that is the installation of the Energy Efficiency 
Appliances and Solar Panel System; and (6) Sustainable and Green Management of Green Landscape which 
has been practiced by setting up Rain Garden and planting Edible Green leaves and flowers. All these 
characteristics are vital in developing the theoretical framework of Green and Sustainable Care Facilities of 
Elderly Care Homes in Malaysia. Finally, these characteristics will be used for the development framework 
of existing buildings of Elderly Care Homes in Malaysia.

Keywords: Green, Sustainable, Care Facilities, Elderly Care Home, Exploratory.

INTRODUCTION

The word “Green Building” and “Sustainability 
Building” are gaining popularity in the building 
construction development. They are used 
interchangeably for development projects for residential 
homes, commercial buildings, schools, institutional 
buildings, and care facilities (Eichholtzet. Al10; Larsen22; 
MohdNazaruddinYusoffet. Al31).

“Green Building” is designedto reduce the overall 
impact of the built environment on human health and 

the natural environment with the efficient usage of 
energy, water, materials, and other resources; protecting 
occupant health by improving employee productivity; 
reducing waste, pollution and environmental degradation 
of the building life cycle (Howe17; EPA11).

“Sustainable Building” is constructed for integral 
quality of a building which includes economic, social 
and environment. It is designed to maximise aesthetic 
quality, life cycle-cost, has a minimum environmental 
impact, and provides a healthy environment for users 
(OECD36; Feigeet. Al13; Kibert20).

DOI Number: 10.5958/0976-5506.2018.01652.2 
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According to Berardi1 “Sustainable Building” is a 
“GreenBuilding” that goes further in making the best 
adaptive use of the building which provides a sense 
of community, and increases social equity, cultural 
heritage, human health, healthy environments, and at the 
same time maintaining an effective level of operations 
and maintenance.

“Sustainable Building” incorporates all 
environmental, social and economic aspects, while 
“Green Building” refers to the environmental leg of 
sustainability or the economic leg(Yanarellaet. Al48).

The terminologies of “Green Building” and 
“Sustainable Building” explore the practice of creating 
structures and using processes that are environmentally 
responsible and resource-efficient throughout a 
building’s life-cycle that are concernedwitheconomy, 
utility, durability, and comfort of users and occupants. 

Therefore, whether it is “Green Building” or 
“Sustainable Building”, both the terminologies 
encompass the practice of creating and using healthier 
and more resource-efficient models of building 
development constructionin the sustainable world.

Green and Sustainable Care Facilities for Elderly 
Care Home: The United Kingdom is one of the developed 
countries that practices “Green and Sustainable 
Building” for care facilities which has the “Minimum 
Standard Care Home” (Ministry of Health United 
Kingdom27).The Green Building Council’s LEED for 
Existing Buildings: Operations and Maintenance (2008) 
has released “The Green Guide for Health Care” that 
practices “Green”. The Green Guide for Health Care15 
provides guidance to integrate enhanced environmental 
health principles and practices into the planning, design, 
construction, operations and maintenance of sustainable 
healthcare facilities. The guide has already played an 
important role in spurring development of healthier 
building materials and gives the healthcare industry 
especially for the Elderly Care Home.

The development of “Green” House Project and Eden 
Alternative is an example of the new America’s National 
Model that exercises the “Green” and “Sustainable” 
Elderly Care Home Programmes. The Model provides a 
home-like atmosphere, including physical environment 
and social functions of Elderly Care Home (Rabiqet. 
Al40; Koren21; Zimmerman and Cohen49). It incorporates 
environmental aspects of “Green” living with the access 

of plenty of sunlight, plants and garden areas; social 
function of warmth (living situation that consists of a 
layout, furnishing and decorations that encourages social 
activities), autonomy (the elderly has their own private 
room and bathroom) and intimacy (consists of clusters 
of smaller home care with 6 to 10 elderly).

In Malaysia, “Green Building” and “Sustainable 
Building” for Care Facilities especially Elderly Care 
Homes are still in its infancy. Only few researches are 
done on “Green” and “Sustainable Building” on Care 
Facilities such as “Opportunities for the Transfer of 
United Kingdom Best Practices for the Provision of 
Public Residential Care Facilities for the Elderly in 
Malaysia” by Noralfishah34 and “The Minimum Standard 
Facilities at the Nursing Homes in Klang Valley” by 
Nik Muhammad Faris33 However, to date there is no 
substantial findings on the characteristics of “Green 
Building” and “Sustainable Building” for Care Facilities 
especially in Malaysia. Therefore, this research attempts 
to explore the Green and Sustainable Care Facilities of 
Elderly Care Home in Malaysia.

METHODOLOGY

This research adopts observation, interview, and 
documents review methods to gather data by exploring 
the Green and Sustainable Care Facilities of Elderly 
Care Home–RumahSeri Kenangan(RSK) in Cheras, 
Selangor. Observation is used in theorising, generating 
descriptions and explaining the phenomena in the 
research (Malderez26). The data from observational 
study can be integrated as auxiliary or confirmatory 
research (Gray14). In this study, observation method is 
used in collecting information that includes the process 
of “seeing” and theorising the characteristics of Green 
and Sustainable Care Facilities of Elderly Care Home. 

An interview is conducted with the management 
of RSK to provide information on the characteristics of 
Green and Sustainable Care Facilities of Elderly Care 
Home - RSK. The semi-structured interview technique 
is used to cover a wide range of subject matter; a series 
of questions are in the general form of an interview 
schedule but it has the ability to diverge from the 
sequence of questions should the opportunity arise 
(Bryman and Bell3).

In this research, the documents of contracts and 
reports of the development of Green and Sustainable Care 
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Facilities of RSK are reviewed and analysed. Document 
analysis is a systematic procedure for reviewing and 
evaluating documents both printed and electronic material. 
It requires data to be examined and interpreted in order to 
elicit meaning, gain understanding, and develop empirical 
knowledge (Corbin and Strauss6; Bowen2).

Elderly Care Home-Rumah Seri Kenangan: Elderly 
Care Home is perceived as one of the long term care 
facilities. Long term care facilities are places that provide 
permanent living space and support for the elderly, with 
the activities of daily living that offers higher levels of 
personal care and support to elderly needs (Ministry of 
Health Care and Long Term Care28). Nursing Homes, 
Hospitals, Hospices, and Care Homes are referred as 
long term care facilities (Philips and Chan39; Sulaiman, 
2013; Hasifet. Al16).

In Malaysia, Elderly Care Homes are known as 
Rumah Seri Kenangan(RSK). There are ten RSK that 
are supervised and managed by the Department of Social 
Welfare, Ministry of Women, Family and Community 
Development which are situated in Cheras, Selangor; 
Kangar, Perlis; Taiping, Kinta and Seri Iskandar, Perak; 
Seremban, Negeri Sembilan; Cheng Melaka; Johor 
Bahru, Johor; Kemumin, Kelantan; and Bedong in 
Kedah (Department of Social Welfare7).

RSK is established to provide care, treatment 
and shelter to the elderly poor and aged 60 years and 
above with care and protection services; guidance and 
counselling; recreational activities; medical treatment; 
occupational therapy; and physiotherapy for the elderly 
to live in peace and enjoy a good quality of life (Malaysian 
Institute of Economic Research25; Selvaratnamet. Al42; 
Department of Social Welfare7).

Theorising the Characteristics of Green and 
Sustainable Care Facilities for Elderly Care Home: 
Most of the researchesof the Green and Sustainable Care 
Facilities of Elderly Care Homes discussthe philosophy 
of resident care, staff culture and the physical structure 
of the care facilities (Doty et. Al9; Sharkey et. Al43; 
Bowers and Nolet3; Care Quality Commission5). 
However, the aim of this study attempts to theorise 
the Characteristicsof the Green and Sustainable Care 
Facilities of Elderly Care Home from the perspective of 
built environment.

The characteristics of “Green and Sustainable 
Building” are distinguished by Berardi1 and Olaniyi37. 
Table 1 indicates the characteristics of “Green and 
Sustainable Building”. The characteristics of “Green 
Building” illuminate the environmental friendly part 
of a building, while the characteristics of “Sustainable 
Building” highlight the built environment, social, and 
economic part of a building.

Table 1: The Characteristics of Green and Sustainable Building

Characteristics Green Building Sustainable Building
Consumption of non-renewable resources / /

Water consumption / /
Materials consumption / /

Land use / /
Impacts on site ecology / /

Urban and planning issues / /
Greenhouse gas emissions / /

Solid waste and liquid effluents / /
Indoor well-being: air quality, lighting, acoustics / /

Longevity, adaptability, flexibility /
Operations and Maintenance /

Facilities Management /
Social Issues (access, education, inclusion, cohesion) /

Economic considerations /
Cultural perception and inspiration /

Source: Adapted from Berardi1 and Olaniyi37
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The characteristics of “Green and Sustainable Building”cover psychological and social functions of Care 
Facilities of Elderly Care Home with a meaningful buildingfunctionality. It caters the holistic concept of well-being 
which covers the location, design, and resource efficiency towards the healthy environment.

The Green Guide for Health Care (2008) is one of the resources and foundation to characterise the Green and 
Sustainable Care Facilities for Elderly Care Home. Table 2shows the Required Green Guide for Health Care Facilities.

Table 2: The Required Green Guide for Health Care Facilities

Characteristics Sub- Characteristics Aim 

Integrated 
Operations

Integrated Operations & 
Maintenance Process

Demonstrate a cross discipline in Operations and 
Maintenance decision-making and implementation to ensure 

safe, healthful, environmentally sensitive methods and 
materials.

Facilities 
Management 

Energy Efficiency Best 
Practices: Planning, 

Documentation & Opportunity 
Assessment

Promote continuity of information to ensure that energy-
efficient operating strategies are maintained and provide a 

foundation for training and system analysis.

Minimum Building Energy 
Efficiency Performance

Establish the minimum level of energy efficiency for the 
building and systems.

Refrigerant Management–
Ozone Protection Reduce stratospheric ozone depletion.

Minimum Indoor Plumbing 
Fixture and Fitting Efficiency

Reduce indoor fixture and fitting water use within buildings 
to reduce the burdens on potable water supply and 

wastewater systems.

Outdoor Air Introduction & 
Exhaust Systems

Establish minimum Indoor Air Quality(IAQ) performance to 
enhance indoor air quality in buildings, thus contributing to 

the health and well-being of occupants.
Environmental Tobacco Smoke 

(ETS) Control
Prevent exposure of building, occupants, indoor surfaces, and 

systems to ETS.

Chemical 
Management

Polychlorinated Biphenyl 
(PCB) Removal and Asbestos-
Containing Materials (ACM) 

Management

Reduce the potential exposure of building occupants to 
PCB and ACM. Prevent associated harmful effects of these 

hazardous materials in new and existing buildings.

Chemical Management Policy 
and Audit

Institute a comprehensive chemical management policy 
and audit process to establish a framework of policies and 
procedures to reduce and eliminate the use, emission and 
improper disposal of chemical hazards and toxic materials 

within the healthcare facility and to the surrounding 
community.

Community Contaminant 
Reduction: Leaks & Spills

Mitigate leaks, spills and waterborne effluents to prevent 
releasing waterborne environmental, health and safety 

burdens to the site neighbours and surrounding community

Waste 
Management

Waste Management Plan Institute a waste management plan to establish a framework 
of policies and procedures with a goal of zero waste.

Waste Generation Profile and 
Measurement

Establish baseline generation rates of all waste categories 
to enhance environmental goal setting and performance 

tracking.

Source: Adapted from the Green Guide for Health Care15 
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Table 2: The Required Green Guide for Health Care Facilities (Continued)

Characteristics Sub- Characteristics Aim 
Waste 

Management
Solid Waste Land 

Disposal
Prevent contamination of the land associated disposal of toxic, 

hazardous, infectious or radiological substances.

Environmentally 
Preferable 
Purchasing

Mercury Reduction
Protect the health of patients, staff, and visitors, reduce disposal costs 
and liability, by avoiding purchase of mercury-containing equipment, 

devices and phasing out existing mercury sources.
Electronic Assets 
Environmental 

Management Plan

Reduce the environmental and health burdens associated with the 
manufacture, use and disposal of electronic products.

Source: Adapted from the Green Guide for Health Care15 

There are five (5) Required Green Guide for Health 
Care Facilities, which are Integrated Operations, 
Facilities Management, Chemical Management, 
Waste Management, and Environmentally Preferable 
Purchasing. These five Required Characteristics are 
vital to ensure the standard and continuity of Green and 
Sustainable Building for existing care facilities.

In Malaysia, there are no guidelines, framework 
or standard Characteristics of Green and Sustainable 
Care Facilities of Elderly Care Home to date. However, 
the issues and phenomenon of “Green and Sustainable 
Building” have been discussed by MohdNazaruddinYusoff 
and KamarudinMohdNor (2014)in their book 
“Sustainable Development of Built Environment and 
Global Warming”. MohdNazaruddinYusoff (2011) 
also highlighted the characteristics concept of “Green 
and Sustainable Building” that include the following 
characteristics: 

 i. Location and surrounding area;

 ii. Energy efficiency;

 iii. Healthy environment;

 iv. Integration design;

 v. Water supply management; 

 vi. New development considerations;

 vii. Utilising the usage of resources; and 

 viii. Site conservation.

The eight (8) characteristics of “Green and 
Sustainable Building” that have been mentioned 
by MohdNazaruddinYusoff (2011) are also adapted 
in theorising the Characteristics of the Green and 
Sustainable Care Facilities of Elderly Care Home in 
Malaysia.

Expoloring the Green and Sustainable Care Facilities 
of Elderly Care Home–RSK, Cheras, Selangor: In 
exploring the Green and Sustainable Care Facilities 
of Elderly Care Home (GSch)-RSK Cheras, Selangor, 
the underlying theory of Characteristics of Green and 
Sustainable Building (Berardi, 2013; Olaniyi, 2017); 
The Required Green Guide for Health Care (Green 
Guide for Health Care, 2008); and the Characteristic 
Concepts of Green and Sustainable Building (Mohd 
Nazaruddin Yusoff, 2011) are adapted. Table 3 indicates 
the exploration and findings of GSch-RSK.

Table 3: Exploration and Findings of GSch-RSK

Characteristics Exploration and Findings

Location and 
surrounding

 z Location

 z RSK Cheras is situated at Kilometre 18, JalanCheras, 43000 Kajang, Selangor and 
can be accessed by road transportations.

 z Surrounding area

 z The land estimation area is about 15 hectares which consists ofroad, RSK building 
(office, dormitory and other facilities) and green landscape (flowers and edible 
green leaves).
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Conted…

Integrated 
Operations

 z Operations & Maintenance 

 z Operations of daily cleaning and disinfection are practiced at dormitory, floor, 
furnishings, office and bathroom.

 z Monthly elevator maintenanceis done to ensure the continuation of operation 
performance.

Figure 1: Elevators in RSK

Healthy 
Environment

 z Atmosphere well-being

 z The colour of RSK building is painted white and cream. Bright colours are used for 
heat absorption reduction.

 z RSK has modern transparent windows for ventilation that allows air, light and sound.

 z Exhaust fan is used in Store and Kitchen to reduce moisture.

Figure 2: Modern windows in RSK

Table 3: Exploration and Findings of GSch-RSK (Continued)

Characteristics Exploration and Findings
Waste 

Management
 z Waste Management System

 z Residual and Garbage removal are managed by private company from RSK to 
disposal plant 3 times a week.

 z RSK has designated sewerage that is managed by private company which incorporates 
the sewers, disposal pipes, and pumping stations.

Figure 3: Designated sewerage in RSK
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Energy 
efficiency

 z Energy efficiency appliances

 z The installation of appropriate electrical equipment such as an air conditioner, 
refrigerator and fans are according to ENERGY STAR standard benchmark.

 z Solar Panel System

 z The installation of Solar Panel System as a community sustainable project by a private 
company helps to absorb sunlight as source of energy to generate electricity.

Figure 4: Solar Panel System in RSK
Sustainable 
and Green 

Management

 z Green Landscape

 z RSK has practiced sustainable and green landscape of Rain Garden to conserve 
waterdecrease runoff.

 z Flowers and Edible Green leaves are planted in the landscape area of RSK.

Figure 5: Rain Garden and Edible Green leaves in RSK

DISCUSSION

The findings indicate six characteristics of GSch-RSK 
are gathered. The location and surrounding area of RSK is 
explored and consisted of road, RSK building and green 
landscape. Mohd Nazaruddin Yusoff and Kamarudin 
Mohd Nor30. Asserted that the location and surrounding 
area have a huge impact towards green and sustainable 
building. The locality of the building surrounded by the 
green landscape helps to reduce heat and increase the 
energy efficiency. Retaining and sustaining the green 
landscape contributes to the local water sources and the 
surrounding area fertility of the soil.

The Integrated operation characteristic discovers that 
RSK has practiced Operations and Maintenance (OM) 

of daily cleaning and monthly elevator maintenance. 
The International Facility Management Association or 
IFMA18 states that “OM is essential in maintaining the 
original anticipated useful life and the original intended 
usage of a fixed asset. OM is the upkeep of property and 
equipment that includes periodic inspection, adjustment, 
lubrication, cleaning (non-janitorial), painting, 
replacement of parts, minor repairs, and other actions to 
prolong service and prevent unscheduled breakdowns”.

According to the Green Guide for Health Care15, 
the objectives of OM for Care Facilities are to ensure 
safe, healthful, environmentally sensitive methods and 
materials. The characteristics of OM are also mentioned 
by Berardi1 and Olaniyi37 in Sustainable Building criteria.  
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MohdNazaruddinYusoff29 has highlighted that 
Healthy Environment as one of the characteristics of 
“Green and Sustainable Building”. He illustrates that, 
Healthy Environmentof Atmosphere Well-being exists 
in RSK. Atmosphere Well-being is the basic human 
rights that includes the rights to breathe clean air, the 
rights to thermal comfort, the rights to visual health and 
comfort (WHO46,47). The Atmosphere Well-beingconsists 
of bright colours (RSK building) and ventilation system 
that includes modern windows and exhaust fan. The 
bright colours help to reflect heat away from the building 
(LEED23). The ventilation system improves indoor 
air quality for enhancement of occupants comfort, 
productivity, and well-being to reduce the chances of ill 
health (Paola38; LEED24; Siew44).

The findings indicate that RSK has exercised the 
waste management system that includes garbage removal 
and designated sewerage. The garbage removal service 
is operated three times a week transported from RSK to 
Solid Waste Land Disposal. According to Green Guide 
for Health Care15 Solid Waste Land Disposal aims to 
prevent contamination of the land associated disposal of 
toxic, hazardous, infectious or radiological substances. 
The Designated Sewage is a sewerage system that 
collects and transports sewage to a required level, uses, 
disposes of or discharges effluent, bio solids, methane or 
any other products from the sewage treatment process 
and returning them to the environment (New South 
WalesDepartment of Urban Affairs and Planning32). 
The Waste Management System is administered by an 
appointed private company.

RSK has taken up the Energy Efficiency 
Characteristics by the installation of the Energy Efficiency 
Appliances and Solar Panel System. The usage of electrical 
appliances with ENERGY STAR standard and renewable 
Solar Panel. The Energy Efficiency Characteristics are 
related to the equipment that helps to do more work with 
less energy usages whilst providing the same service. 
It is a strategy for decreasing the usage of energy and 
has negative impacts on the environment (Joelsson and 
Gustavsson19; Rosen41; Wang et. Al45, Olaniyi37).

Sustainable and Green Management of Green 
Landscape have been practiced by RSK by setting up a 
Rain Garden. A Rain Garden is a depressed area in the 
landscape that collects rain water from a roof, driveway 
or street and allows it to soak into the ground and is used 
by the plants (Environmental Protection Agency12). The 
Green Landscape of RSK is planted with flowers and 
Edible Green leaves which are beautiful, cost-effective 
and reduce water runoff.

CONCLUSION

In conclusion this exploratory study has observed 
six important characteristics. Firstly, the characteristic of 
GSch-RSK begins with the Location and Surrounding 
Area, which is the locality of the building surrounded 
by the green landscape. Secondly, it is the exploration of 
Integrated Operation of OM that discusses the Cleaning 
Operation and Elevator Maintenance in ensuring safe and 
healthy environment. Then, the Healthy Environment of 
Atmosphere Well-being is discovered in GSch-RSK. This 
consists of bright colours and good ventilation system 
for occupants and productivity. Another characteristic of 
GSch-RSK is Waste Management System that includes 
Garbage Removal Service to Solid Waste Land Disposal 
and Designated Sewage for green environment. Next, 
is the Energy Efficiency that includes the installation of 
electrical appliances with ENERGY STAR standard and 
renewable Solar Panel. Finally, it is the Sustainable and 
Green Management characteristic that consists of Rain 
Garden and Edible Green that have been set up. 

All these characteristics are vital in developing 
the theoretical framework of Green and Sustainable 
Care Facilities of Elderly Care Homes in Malaysia. 
Eventually, these characteristics will be used for the 
development framework of existing buildings of Elderly 
Care Homes in Malaysia.
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ABSTRACT

The segment of youth travel has been considered a niche market and was treated as a branch of the tourism 
industry. In the past few decades, its market value has begun to increase significantly bringing real benefits 
to the companies tapping into this segment by developing appropriate strategies and policies. Given its 
significance, there have been an increasing number of researches in this topic with a focus on university 
students market, which have been largely neglected in the past. This study in particular, utilized the push and 
pull analysis in decrypting university students motivation to travel. For that purposes, a total of 500 students 
from Universiti Utara Malaysia were selected for the self-administered surveys using systematic random 
sampling approach. The statistical analysis indicates that several push and pull factors were considered very 
important for the university students in making travel decisions. In addition to that, travel characteristics of 
university students revealed crucial information for travel suppliers and marketers in delivering specialised 
services that could satisfy their unique needs and desires.

Keywords: Travel Motivation, Push and Pull Factors, University Students.

INTRODUCTION

Youth travel is one of the fastest growing and 
most dynamic markets of the global tourism sector. 
According to World Youth, Student and Education 
Travel Confederation (WYSE), youth traveller 
businesses generated USD285 billion towards global 
tourism receipts in 2017, affirming their financial value 
to the global tourism industry and local economies1. 
United Nation World Tourism Organisation (UNWTO) 
has also projected that by the year 2020, the number of 
youth travellers will rise to 300 million2. The power of 
youth travel is not solely an economic story. The social 
and cultural benefits for the young traveller and the 
communities that host them are far reaching, long-term 
and measurably more sustainable than other forms of 
tourism.

In Malaysia, youth is defined as those who belong to 
the age group of between 15 to 40 years old3.There were 
about 10.1 million youth within the above age group in 
2005, and this number has grown since then4. In fact, 
the majority of university students also belong to this 
group. Currently, there are about 566,266 university 
students enrolling in the local public universities, and 
another 608,378 in private universities as in 20155. This 

is a significant volume for a niche market of youth travel 
that has been largely neglected by the tourism industry. 
Unfortunately, there is no statistics on local university 
student travel market reported thus far.

Studies on travel motivation have received 
considerable attention for the past decades 6, 7, 8. It is 
because, motivation can be considered as one of the most 
important variables that predict tourist behaviour6, 9. Such 
information is highly needed by both the practitioners 
and researchers to make important decision on how 
to successfully develop and promote a sustainable 
destination. In marketing, it is also very crucial to 
understand why a person travel and make decision about 
where to go and what to do at the destinations.

Currently there have been a growing researches 
conducted to understand youth travel markets. This 
growing interest could be attributed to the substantial 
growth of youth travellers10. Moreover, the youth market 
has the potential to be a very lucrative market segment11, 

12. WYSE Travel Confederation10 also reports that young 
and youth travellers comprise a group of ‘loyal repeat 
consumer’, and recommends that travel sectors focus 
on this market by providing specific products tailored to 
meet their needs.
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Despite ample studies on youth travel motivation, 
very little focus have been put on understanding 
university students’ travel market in particular7, 13, 14. 
There are several reasons for the limited studies in this 
area. First, the existing studies on youth travel market 
are assumed to be adequate to address university 
students travel behaviour7. This is attributed to the fact 
that there is a predominant belief that students’ travel is 
homogeneous to youth travel market. Secondly, there are 
some difficulties in measuring student travel behaviour 
due to scarcity of related studies.

The research objective for this study was mainly 
to examine the push and pull factors that influence 
university students’ travel decision. In addition to that, 
several other information related to the common holiday 
activities and source of information searched by students 
in making travel decision were also investigated.

LITERATURE REVIEW

Motivation being an important factor influencing an 
individual into action, it would be useful to understand 
how a particular decision is arrived at. Travel motivation 
is the set of needs and attitudes which predispose 
a potential tourist to act in a specific goal-directed 
away8, 15. There are a number of studies on motivation 
in the tourism industry using different theories the 
likes of Gray’s16 sunlust and wanderlust typology of 
tourists, Dann’s17 push and pullmodel, Iso-Aloha’s18 
optimalarousal theory, Pearce and Lee’s19 travel 
careerladder,and various adapted versions. However, 
the most widely used approach in understanding travel 
motivation is push and pull model. Scholars claimed that 
push factor originates from Maslow’s hierarchy of needs 
in which a motivation arises when there is deficiency 
in a person’s needs20. A study by Uysal and Jurowski21 
found that many of the push factors were derived 
from intangible or intrinsic desires of human beings, 
including the desire for escape, rest and relaxation, 
adventure seeking, novelty seeking, dream fulfilment, 
health and fitness, prestige, and socialization. Pull 
factor on the other hand relates to destination-specific 
characteristics that may fulfil a person’s needs to travel18, 

22. For example, people from temperate climate countries 
often visit tropical tourist destinations that offer sunny 
weather the likes of Hawaii and Bali which enables them 
to escape from harsh winter.

Currently researches on student travel motivation 
are limited but gaining momentum. A study by Perrett23 
for example identified that five main travel motives that 

drive youth to travel as intellectual, social, competency, 
stimulus avoidance, and other generic motives. The 
findings suggest that the most dominant motive for 
travel was intellectual motives. These include the 
activities of learning, exploring, discovering, creating, 
and imagining. Some travel motives were found to 
differ significantly with socio-demographic variables 
such as gender and education level. Meanwhile, travel 
characteristics such as size of travel group, length of 
stay, fund available, mode of transportation, and booking 
method were also found to correlate positively with a 
number of travel motives. 

Bicikova7 on the other hand proposed only two 
dimensions of motivation factors simply as push and 
pull factors. Under the push factor, three motives were 
highly rated including discovering new places, good 
times with friends, and mental relaxation. Meanwhile 
under pull factor - price, beautiful environment, and 
climate became the main motives for travel amongst 
British university students. The study also identified 
four distinct clusters namely ‘the sun-seeker’, ‘the 
sightseers’, ‘the in-betweeners’, and ‘the clubbers’ based 
upon their holiday activities. 

Kim, Oh, and Jogaratnam’s14 research on United 
State college student travel motivations indicated that 
there were seven push motives including knowledge, 
sport, adventure, relax, lifestyle, travel bragging, and 
family. Three top motives recorded were knowledge, 
sport and adventure. A study by Paris and Teye24 on 
backpackers using university students as the survey 
subjects assigned travel motivation as personal growth, 
experiential, relaxation, cultural knowledge, budget 
travel, and being independence. This study however, 
did not use push and pull factor model as a reference. 
Instead, they used travel career pattern as the theoretical 
framework. Further analysis also indicated that all the 
travel motivations differ significantly according to 
travel frequencies (or experience) accept for cultural 
knowledge motives.

A recent study by Cavagnaro and Steffieri8 on 
student travel motivations discovered three factors 
as culture, escapism and relaxation, and vogue. Each 
factor represents both push and pull motivations. For 
example, motives such as to know different cultures, feel 
independent, interact with other people, and study/work 
can be categorised as ‘push’ under the cultural factors. 
Meanwhile, under the same cultural factor, seeing a 
beautiful place can be considered as ‘pull’. The rest of 
the factors; escapism and relaxation motives are self-
explanatory, and vogue on the other hand refers to the 
influences of fashion trends on travel needs. 
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A study in Malaysia carried out by Mohamad and 
Jamil25 identified the travel motives into 11 factors 
namely escape, self-actualization, rest and relaxation, 
medical treatment, health and fitness, visiting friends 
and relatives, meeting new people, novelty seeking, 
culture exploration, enjoying nightlife and shopping, and 
lastly adventure seeking. All these internal motives (or 
push factor) then were categorised under several factors 
namely, Psychological Factor (i.e. escape and self-
actualization), Physical Factor (i.e. rest and relaxation, 
medical treatment, health and fitness), Social Interaction 
(i.e. visiting friends and relatives, meeting new people), 
Seeking or Exploration Factor (i.e. novelty seeking, 
culture exploration, enjoying nightlife and shopping, 
and lastly adventure seeking). The above categorization 
of travel motives in their study was borrowed from Hsu, 
Tsai and Wu26. However, these travel motives differ from 
destination to another. Thus, the choosing of destination 
depends on the push factors that drive tourist to travel in 
the first place.

METHODOLOGY

In this research, the quantitative research approach 
was chosen to answer the research objectives. Generally, 
quantitative research is about asking people for their 
opinions in a structured way so that the researcher can 
produce hard fact and statistics as a guidance27. To 
get reliable statistical results, it is important to survey 
people in fairly large number and to make sure they are 
a representative sample of the target market. According 
to Kumar et al27 quantitative approach is where the 
researcher decides what to study, ask specific questions, 
narrow the scope of the question, collect data that can 
be translated from participants, analyse these numbers 
using statistics and carry out an inquiry in an objective 
and unbiased manner.
Sampling Procedures: The population of this study 
was the students of Universiti Utara Malaysia, one of 
the largest universities situated in the northern part of 
Malaysia. Currently, there are 18,000 students staying 
full-time in the main campus28. This study employed 
systematic random sampling by targeting university 
students who are between 18 to 33 years old following 
Bicikova7. The appropriate sample size for this study 
was 377 based on Krejcie& Morgan29. However, the 
actual sample selected in this study was 500 respondents 
in an attempt to increase the accuracy of the data.

Instrumentation: The survey questionnaire was 
designed consisting of a combination of close-ended 
and open-minded questions. Both of the motivation 
variables were developed on the basis of a review of the 

related literature and modified to apply to the research 
site and target population7, 22. A five point Likert-type 
scale was used as the response format for the motivation 
variables, with assigned values ranging from 1 being 
“Not at all important”, to 5 being “Very important”.  The 
respondents were asked to read each statement then tick 
the box to the right of the statement that best describes 
their answers. The following table exhibits the detailed 
instrument used in this study.

Table 1: Research instrument

Items Measurement
Push Factors
1. Discover new places and cultures

1 to 5 point 
L i k e r t - t y p e 
scale

2. Have a good time with friends
3. Relax mentally
4. Avoid everyday routine

5.
Develop a closer relationship 
with others

6. Relax physically
7. Be indulged
8. Meet new people
9. Being daring and adventure some
10. Finding thrills and excitements
11. Clubbing/night club
12. Gaining knowledge
13. Coursework requirement
Pull Factors
1. Easy access

1 to 5 point 
L i k e r t - t y p e 
scale

2. Affordable
3. Safety
4. Beautiful natural environment
5. Cultural and historical places
6. Local food and drink
7. Friendly local people
8. Authentic/untouched places

9.
Cold Climate (e.g. highland 
destinations)

10. Famous tourist sites
11. Seaside/beaches

12.
Popularity of the place among 
young people

13. Nightlife and entertainment
14. Shopping opportunities
15. Adventure activities

16.
Party reputation of the 
destination

17. Sports facilities

18. Attractive events

Source: adapted from Bicikova7, Kim et al22
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Data Collection Procedure: The questionnaires were 
distributed using systematic random sample of students 
visiting the library. The library is considered as one of 
the students’ meeting point within the campus. Thus, 
every 5th respondents passing through the library were 
selected for this survey.

Data Analysis: Data analysis was carried out using 
SPSS (Statistical Package for the Social Sciences) 
version 20.0 for windows in two major steps. Firstly, 
descriptive statistics analysed the demographic profiles 
and travel characteristics of respondents. Secondly, 
another descriptive analysis was conducted on travel 
motivations(i.e. push and pull factors) among the 
university students.

FINDINGS

The total number of respondents in this study was 
500 students enrolling in various degree programmes at 
Universiti Utara Malaysia. The analysis indicates that 
the majority of respondents were female totalling 66.6 
percent. Meanwhile in terms of age group, the majority 
were between 18-25 years (89.4%). The biggest ethnic 
group were Malay (59.6%), followed by the Chinese 
(26.6%), Indian (8.0%), Siamese (0.6%), and others 
(5.2%). In terms of family’s income, a large proportion 
earned between RM1001 to 3000 per month (34.6%), 
and followed closely by the income group of between 
RM3001 to RM5000 per month (30.8%). The details are 
depicted in Table 2 below.

Table 2: Respondents’ demographic profiles

Profiles Frequency Percentage
Gender

Male 167 33.4
Female 333 66.6

Age 
18-25 447 89.4
26-30 45 9.0
31-35 8 1.6

Ethnic
Malay 298 59.6

Chinese 133 26.6
Indian 40 8.0
Siam 3 0.6

Others 26 5.2

Conted…

Nationality
Malaysian 448 89.6

Non-Malaysian 52 10.4
Family Income

Below RM 1000 72 14.4
RM 1001-3000 173 34.6
RM3001-5000 154 30.8
RM 5001- 700 48 9.6
Above 7000 49 9.8

Travel Characteristics: The travel behaviour of 
respondents was also captured in terms of amount of 
money spent, travel companion, types of tour, type of 
accommodation, and information source for travel. 
From the analysis, it was found that the majority of 
respondents spent below RM500 per trip (70.6%), and 
tend to travel with friends (73.0%). At the same time, 
the respondents also have high tendency to travel 
independently without packaged tour (79.6%).The types 
of accommodation highly preferred by respondents were 
budget hotel (26.2%), hotels with rating of 1 to 3 star 
(23.2%), and homestay (20.6%).

The descriptive result also presents the preferred 
holiday activities among university students. The analysis 
suggests that the most preferred activities during travel 
were trying local foods (85.0%), visiting interesting 
places (84.2%), sightseeing (64.4%), shopping (62.8%), 
and water and beach activities (53.8%). Meanwhile, the 
five top sources of information referred by the students 
were social media (70.0%), word-of-mouth (49.0%), 
youtube (42.4%), official destination website (37.4%), 
and travel booking website (31.4%). The details can be 
seen in Table 3 below.

Table 3: Travel Characteristics

Factors Frequency Percentage
Amount of money spent per trip

RM1–500 345 70.6
RM501–1000 76 15.5
RM1001–1500 21 4.30
RM1501–2000 22 4.49

RM2001 and above 25 5.11
Travel Companion Last Trip

With friends 365 73.0
With family 110 22.0
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Conted…

Alone 24 4.8
Types of Tour

Independent Tour 398 79.6
Packaged Tour 95 19.0

Accommodation Chosen During Last Trip
Budget Hotel 131 26.2

1 to 3 star hotel 116 23.2
Homestay 103 20.6

Stay at friend or relatives 
house 72 14.4

4 to 5 star hotel 42 8.4
Youth Hostel 34 6.8

Holiday Activity
Trying local foods 425 85.0
Visiting interesting 

places 421 84.2

Sightseeing 322 64.4
Shopping 314 62.8

Water & beach activities 269 53.8
BBQ or picnic 257 51.4

Recreation & adventure 
activities 233 46.6

Discovering local culture 213 42.6
Socializing with others 193 38.6

Sport and physical 
activities 163 32.6

Visiting museums & 
heritage sites 135 27.0

Clubbing 118 23.6
Information Source for Travel

Social media 350 70.0
Word-of-mouth 245 49.0

Youtube 212 42.4
Official destination 

websites 187 37.4

Travel booking websites 157 31.4
Travel brochure 87 17.4

Radio 59 11.8
Television 55 11.0
Magazines 53 10.6
Newspaper 43 8.6

Push and Pull Factors Analysis: The following 
section discusses the results of descriptive analysis of 
the understudy variables. Table 4 lists the five top push 
factors that drive students to travel as mental relaxation 
(m=4.42), having good time with friends (m=4.38), to 
discover new places and culture (m=4.26), physical 
relaxation (m=4.17), and gaining knowledge (m=4.16). 
Meanwhile, the least important push factors were found 
to be coursework requirement (m=3.79), and clubbing/
night club (m=2.92).

Table 4: Push Factor Analysis

Push Factors Mean 
Value Ranking Standard 

Deviation
Discover new places 

and cultures 4.26 3 .641

Have a good time 
with friends 4.38 2 .632

Relax Mentally 4.42 1 .684
Avoid everyday 

routine 4.01 8 .959

Develop a closer 
relationship with 

others
4.13 6 .905

Relax physically 4.17 4 .930
Be indulged 3.93 10 .906

Meet new people 3.85 11 1.025
Being daring and 
adventuresome 3.97 9 .924

Finding thrills and 
excitements 4.08 7 .894

Clubbing/night club 2.92 13 1.501
Gaining knowledge 4.16 5 .835

Coursework 
requirement 3.79 12 1.025

The following table on the other hand exhibits 
the results of descriptive analysis for pull factor. The 
top five factors that drive students to choose travel 
destinations were affordable (m=4.39), beautiful natural 
environment (m=4.32), local food and drink (m=4.31), 
safety(m=4.28), seaside and beaches(m=4.28), and 
easy access (m=4.26). Meanwhile, the least important 
factors in choosing holiday destination for students 
were shopping opportunities (m=3.92), sport facilities 
(m=3.80), and party reputation of destination (m=3.68). 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1445      

Table 5: Pull Factor Analysis

Pull Factors Mean 
Value Ranking Standard 

Deviation
Easy access 4.26 5 .681
Affordable 4.39 1 .635

Safety 4.28 4 Tied .931
Beautiful natural 

environment 4.32 2 .896

Cultural and 
historical places 4.08 11 Tied .940

Local food and drink 4.31 3 .841
Friendly local people 4.24 6 .820
Authentic/untouched 

places 4.08 11 Tied .881

Cold climate 3.95 12 Tied .758
Famous tourist sites 4.17 8 .682

Seaside/beaches 4.28 4 Tied .726
Popularity of the 

place among young 
people

4.14 9 .787

Nightlife and 
entertainment 3.95 12 Tied .886

Shopping 
opportunities 3.92 13 .929

Adventure activities 4.09 10 .881
Party reputation of 

the destination 3.68 15 1.092

Sports facilities 3.80 14 1.012
Attractive events 4.21 7 .842

DISCUSSION

The analysis carried out has successfully answered 
all the research objectives laid out at the beginning of this 
paper. In particular, this research has able to determine 
the major push and pull factors sought after by university 
students when making travel decision.

University students in consensus agreed that 
mental relaxation, having good time with friends, to 
discover new places and culture, physical relaxation, 
and gaining knowledge as their main push motivation to 
travel. In particular, a mental relaxation from academic 
pressures at school became the top motivation to travel. 
In addition, as the majority of students were single, 
spending time with friends during travel was one of the 
most sought after experience for them. Meanwhile for 
pull factor, aspects such as affordability, beautiful natural 

environment, local food and drink, safety, seaside and 
beaches, and easy access became their major motivation 
in choosing holiday destination. As the students rely 
heavily on parents or scholarships for sources of income, 
affordability became one of the most important criteria 
when choosing travel destination.

In terms of travel characteristics, a number of 
observations can be made. First, university students in 
general were found to choose budget hotel compared to 
higher scale hotel due to economic factor. Secondly, their 
preferred holiday activities were trying local foods and 
drink, visiting interesting places, shopping, and beach 
activities. In the contrary, very few were interested to visit 
museums and heritage sites. Museums and heritage sites 
might be perceived as unattractive for students to visit.

University students also in general used social 
media, word-or-mouth, and youtube as their main source 
of information when making decision to travel. In fact, 
very few went to look for information on television, 
magazines, and newspapers. Thus in conclusion, 
social media and internet became important medium 
in disseminating information about travel destinations 
compared to the traditional methods likes television and 
newspapers.

The major implications of this study can be 
explained in terms what the travel suppliers and travel 
marketers can do to meet the above travel motivations. 
For example, the main reason that pushes university 
students to travel was mental relaxation. Therefore, the 
travel experience offered must portray young people 
in relaxing mood, and having good times experiencing 
activities that are different from those in their everyday 
lives. Another aspect that should be focused on was the 
fondness of these university students for tasting the local 
food and drink at the destination visited. This in turn 
could open a greater opportunity for local entrepreneurs 
to offer a variety of street foods that not only cheap, but 
also appetizing.

In addition, the selection of marketing tools 
especially through social media and youtube should 
be designed in a way that attracts the attention of the 
university students. This study indicates that students 
rely heavily on social media and other internet platforms 
to access travel information. In addition, the travel 
service providers need to deliver travel experience in a 
satisfying manner as this could lead to positive word-of-
mouth which was considered as the second most referred 
source of information among university students.
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ABSTRACT

A fertility rate is a measure of the average number of children a woman will have during her childbearing 
years. Malaysia is now facing a population crisis and the fertility rate continues to decline. This situation 
will have implications for the age structure of the population where percentages of senior citizens are higher 
than percentages of people aged below 5 years old. Malaysia is expected to reach aging population status 
by the year 2035. As the aging population has a very long average life expectancy, the government needs to 
spend a lot on medical costs for senior citizens and need to increase budgets for pensions. The government 
may be required to increase tax revenues to support the growing older population. The falling fertility rate 
requires proper control by relevant authorities, especially through planning and implementation of strategic 
and effective measures. Hence, this paper aims to develop a fertility index using correlation and Shannon’s 
entropy method. The results show that Selangor, Johor, and Sarawak are among the states with the highest 
values of the fertility index. On the other end of the spectrum, Terengganu, W.P. Labuan, and Perlis are 
ranked in the last positions according to the fertility index. The information generated from the results in 
this study can be used as a primary source for the government to design appropriate policies to mitigate 
dwindling fertility rates among Malaysian women.

Keywords: correlation; entropy; fertility; Malaysia

INTRODUCTION

Women fertility is rated by the mean number of 
children that a woman will have during her childbearing 
years. Fertility patterns in the world have changed 
dramatically over the last few decades. Since the 1970s, 
a large number of developed countries such as United 
Kingdom, Canada, Denmark, and Germany have seen 
their fertility rates below replacement level6.

Figure 1: Total fertility rate in Malaysia from 1958-2016

As a developing country, Malaysia had experienced 
fertility declined over the years. Figure 1 shows the total 

fertility (TFR) in Malaysia from 1958 to 2016. Malaysia 
has recorded a TFR of 6.28 in 1958 and steadily declined 
to 5.06 in 1969. Afterwards, the TFR had reached 4.09 in 
1977 and reduced to 3.13 in 1997. Furthermore, the TFR 
was at par with the replacement level in 2010 which is only 
2.1 children per woman. The lowest TFR ever recorded 
was in 2016 which is only 1.9 children per woman.

The negative influence of low fertility rate is the 
main cause to further investigate this topic. In society, 
low level of fertility rate is one of the economic 
challenges when the population age structure will be 
affected. In year 2035, Malaysia is projected to reach the 
status of aging population where 15 per cent of the total 
population will be at least 60 years old4. This situation 
presents a major fiscal challenge for the government. 
Currently, it is a serious problem for governments in 
terms of what the effects will be on healthcare, care 
services, and pensions. The increasing age is associated 
with higher morbidity, higher use of health services 
i.e. number of visits to doctors and hospitalizations, 
and greater demand for specialized services. All these 
factors will lead to an increase in the complexity of 
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health services required and increased the government 
expenditure. The government needs to spend a lot 
on medical costs for senior citizens and also needs to 
increase budgets for pensions. In order to support the 
growing older population, the government also required 
to increase the tax revenue. The falling fertility rate 
requires proper control by relevant authorities, especially 
through planning and implementation of strategic and 
effective measures.

To the best of the authors’ knowledge, the official 
report on the Malaysian women fertility index has not 
yet been studied. Therefore, in this study, we present 
the mathematical development for measuring fertility 
index to discover the ranking of the women population 
ability to have children. The women fertility index 
is perform to demonstrate the rank of each state in 
Malaysia. The fertility index plays an important role 
to explain the fertility level for each state in Malaysia 
from “high fertility” to “low fertility”, as it may help 
the government to design appropriate policies aimed at 
increasing fertility rates among Malaysian women.

For the development of women fertility index, there 
are several criteria that potentially related to the fertility 
behavior can be employed in developing the women 
fertility index based on previous researchers findings. 
In details, there are seven criteria that were used in this 
study as a potential determinant in fertility behavior 
which are place of living (urban or rural), age at first 
marriage, female tertiary education attainment, number 
of divorces, female participation in labor force, family 
planning methods, and female income. 

In this study, the total number of children ever born 
(CEB) per woman was used as a measure of fertility. 
CEB is regularly used as proxy for fertility in various 
studies12, 3, 11. 

The rest of the paper is structured as follows. The 
next section defines the methodology which includes 
the data standardization, weight calculation and index 
development of the woman fertility for each state. To 
close the paper, we present the results, and conclusion 
of the study.

METHODOLOGY

The development of a fertility index requires three 
main steps; the first involves identification of criteria 

related to fertility from comprehensive literature review, 
the second requires calculation of weighting criteria, 
which involves application of correlation and Shannon’s 
entropy method, and the final involves building of 
fertility index using methods of linear combination or 
weighted arithmetic average7. 

In this study, the data has been obtained from the 
Fifth Malaysian Population and Family Survey by 
the National Population and Family Development 
Board. The data standardization is performed since the 
measurement units and scales of seven criteria differ. The 
standardization is used to transform different scales and 
units among various criteria into common measurable 
units to allow for multi criteria comparisons5.

Data Standardization: Let  and  being the elements 
of data matrix of number of children ever born (CEB) 
and standardized data matrix, respectively across all 
criteria. Table 1 provides further information regarding 
the criteria.

Table 1: Description of the Criteria

No. Criteria Description of criteria

1. URBAN Number of females living in 
urban areas by state

2. AGE Female age at first marriage 
(years)

3. EDU Number of females tertiary 
education attainments by state

4. DIVORCE Number of divorces by state

5. EMPLOYED Number of females employed 
by state (‘000)

6. PLAN
Number of married couples 

using family planning methods 
by state

7. INCOME Median monthly female income 
by state (RM)

In this study, to eliminate anomalies of measurements 
units and data scales, the data standardization is 
performed [5] before calculate their weights

z
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x
ij

ij

ij
j

k�

�
�

1

 …(1)

Weight Calculation: In Table 2, the structure of the 
matrix is constructed with n number of location (state), 
i against k fertility criteria, j and wj is the weight of 
fertility criteria j.
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Table 2: Structure of the Matrix

Criteria 1 Criteria 2 … Criteria k
Location 1 x11 x12 … x1k

Location 2 x21 x22 … x2k

...
...

... … ...
Location n xn1 xn2 … xnk

w1 w2 … wk 

Since different criteria have different meaning, 
it is not appropriate to assume that they all have equal 
weights. Methods for finding weights for each criterion 
can be classified into two groups which are subjective and 
objective weights5. Subjective weights are determined 
only according to the preference off decision makers such 
as rank- based method, pair wise comparison method8, 
Analytic Hierarchy Process (AHP) method, weighted 
least squares method, and Delphi method10. The objective 
methods determine weights for each criterion by solving 
mathematical models without any consideration of the 
decision maker’s preferences. The examples of objective 
weights are correlation method, entropy method, multiple 
objective programming, and principle element analysis5. 
Subjective weighting may be preferable in the most 
real problems, since the decision maker’s expertise and 
judgments are taken into account. However, the use of 
objective weights is practical when obtaining such reliable 
subjective weights is difficult5. In this study, we proposed 
to implement correlation and Shannon’s entropy method 
for determining the criteria weight.

Correlation Method: The weight criteria based on 
correlation method was introduced by13 and is also 
known as Hellwig method. The method states that the 
greater the correlation coefficient, the greater the weight 
for the criteria.

After data standardization, correlation test is 
performed to test whether the correlations are significant 
among criteria. If correlations between criteria are 
significant, the size of correlation between criteria 
is taken into account in calculating the weights. The 
weighted value of a criterion, which is estimated by 
this procedure, is equivalent to the absolute value of the 
normalized correlation for all criteria, namely

w
r
r

r rj
j

j
j

j ij
l

� �
� �,  …(2)

where is the correlation coefficient between the and 
the criteria.

Entropy Method: The concept of entropy was 
introduced by in communications theory and the 
concept is now widely used in many different fields. 
The concept put forward by Shannon entropy is based 
on statistical theory. The method of entropy can be used 
in identifying objective weight which is based on the 
degree of uncertainty of the information as employed 
in probability theory8, 2. The entropy measure for the 
criteria is given by the following formula:

E
n

z zj ij ij
i

n

� �
�
�1

1ln
ln( )  …(2)

Entropy measures the size of uncertainty information 
contained in a decision characteristics, i.e. the larger the 
size, the lower the condition. The weight for the criteria is
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Index Development: This step is also known as 
aggregation method, which involves the process 
of combining a set of values into a single value. In 
this study, a linear combination method or weighted 
arithmetic average is used. Mathematically, the fertility 
index can be written as follows:

FI w z w z w z w z
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Where,

FIi = Fertility index for location.

wj = weight for criteria j, j = 1, 2, 3, …, k.

zij = normalized value of location i, i = 1, 2, 3, …, n, 
with respect to criteria.

RESULTS AND DISCUSSIONS

Correlations between the factors affecting fertility 
are presented in Table 3. The correlations indicate that 
EMPLOYED, PLAN, DIVORCE, URBAN, and EDU 
have positive relationship with CEB. The relationship 
between INCOME and CEB are negatively correlated, 
where high income has less number of children ever born, 
and vice versa. The increasing in age at first marriage 
also contributed to low number of children ever born. 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1451      

Since correlations between variables are significant, the correlation size is taken into account in the weighting 
criteria, and the weighted value is calculated using Equation 2. The resulted weights are shown in Table 4 and the 
women fertility index for each state in Malaysia are listed in Table 5.

The criteria of URBAN, EMPLOYED, and PLAN which have highest weight, can be considered as important 
criteria, followed by DIVORCE, EDU, INCOME, and AGE.

Table 3: Correlation test among variables

URBAN AGE EDU DIVORCE EMPLOYED PLAN INCOME CEB
URBAN 1 0.1915 0.8860 0.8259 0.9407 0.8800 -0.2414 0.9068

AGE 0.1915 1 0.4367 -0.1565 0.0014 -0.1043 0.2931 -0.1192
EDU 0.8860 0.4367 1 0.5884 0.7630 0.6448 -0.0789 0.6652

DIVORCE 0.8259 -0.1565 0.5884 1 0.8971 0.9132 -0.1804 0.9228
EMPLOYED 0.9407 0.0014 0.7630 0.8971 1 0.9674 -0.3148 0.9729

PLAN 0.8800 -0.1043 0.6448 0.9132 0.9674 1 -0.3393 0.9689
INCOME -0.2414 0.2931 -0.0789 -0.1804 -0.3148 -0.3393 1 -0.4077

CEB 0.9068 -0.1192 0.6652 0.9228 0.9729 0.9689 -0.4077 1

Table 4: Initial value, weighted value, and criteria 
rank for fertility using correlation method

Criteria Initial 
value, rj

Weighted 
value, wj

Criteria 
rank

URBAN 5.8723 0.1766 1
AGE 2.3027 0.0692 7
EDU 5.0631 0.1523 5

DIVORCE 5.4842 0.1649 4
EMPLOYED 5.8573 0.1761 2

PLAN 5.8178 0.1750 3
INCOME 2.8556 0.0859 6

Swj = 1.0000

After the are calculated, the state can be ranked from 
the highest index to the lowest index. The state with the 
highest values of index presents better conditions for 
childbirth and childbearing.

Table 5: Fertility index by state using correlation 
method

Index Rank State
0.1311 1 Selangor
0.1202 2 Johor
0.1035 3 Sarawak
0.0758 4 W.P Kuala Lumpur

Conted…

0.0714 5 Sabah
0.0656 6 Kedah
0.0588 7 Perak
0.0583 8 Pahang
0.0581 9 Melaka
0.0490 10 Negeri Sembilan
0.0486 11 Kelantan
0.0425 12 Pulau Pinang
0.0339 13 W.P Putrajaya
0.0304 14 Terengganu
0.0284 15 W.P Labuan
0.0245 16 Perlis

The results in Table 5 show that the state with the 
highest fertility index is Selangor, followed by Johor, 
Sarawak, W.P Kuala Lumpur, and Sabah. On the other 
end of the spectrum, Pulau Pinang, W.P Putrajaya, 
Terengganu, W.P. Labuan, and Perlis are ranked in the 
last positions according to the fertility index. The results 
in Table 6 show the entropy value, weighted value and 
rank of each criterion. The criteria of EDU, DIVORCE, 
and PLAN, which have the highest weight, can be 
considered as important criteria of fertility, followed by 
URBAN, EMPLOYED, INCOME, and AGE.
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Table 6: Entropy value, weighted value, and criteria 
rank for fertility using entropy method

Criteria Entropy 
value, Ej

Weighted 
value, wj

Criteria 
rank

URBAN 0.9347 0.1802 4
AGE 0.9996 0.0012 7
EDU 0.9156 0.2328 1

DIVORCE 0.9327 0.1857 2
EMPLOYED 0.9401 0.1652 5

PLAN 0.9338 0.1825 3
INCOME 0.9810 0.0524 6

Swj = 
1.0000

The results in Table 7 show that the state with the 
highest fertility index is Selangor, followed by Johor, 
Sarawak, W.P Kuala Lumpur, and Sabah. On the 
contrary, Pulau Pinang, W.P Putrajaya, Terengganu, 
W.P. Labuan, and Perlis are ranked in the last positions 
according to the fertility index.

Table 7: Fertility index by state using entropy 
method

Index Rank State
0.1444 1 Selangor
0.1268 2 Johor
0.1051 3 Sarawak
0.0779 4 W.P Kuala Lumpur
0.0701 5 Sabah
0.0651 6 Kedah
0.0587 7 Perak
0.0585 8 Pahang
0.0576 9 Melaka
0.0480 10 Kelantan
0.0476 11 Negeri Sembilan
0.0407 12 Pulau Pinang
0.0297 13 W.P Putrajaya
0.0266 14 Terengganu
0.0235 15 W.P Labuan
0.0197 16 Perlis

For every state in Malaysia, the ranking of fertility 
index using Shannon’s entropy method is almost similar 
to the index obtained by the correlation method.

CONCLUSION

The weighted calculation based on the correlation 
and entropy give different results in terms of rank 
covariates influencing the fertility. Correlation method 
listed the number of females living in urban areas, number 
of females employed, and family planning methods as 
the three most important criteria that influence fertility in 
Malaysia. This is very different for the weights obtained 
through the entropy method in which the weight 
concentrated on female tertiary education attainments, 
number of divorces, and family planning methods. We 
cannot say that one of this weighted calculation methods 
is the best because it has their own specialty. However, 
the results of the fertility index based on correlation 
and entropy method as proposed in this study show that 
Selangor has the highest fertility index. The reason for 
the high index in Selangor might be because the state 
government offer schemes to alleviate lower fertility 
amongst Selangor women9. These schemes includes 
allocation of RM1500 for newborn babies, parents that 
are eligible will receive financial help to pay for nursery 
or daycare centers registered with the Department of 
Social Welfare amounting to about RM100 every month, 
and payment aids of RM50 every month for children in 
pre-school education.

In addressing the problem of low fertility in Malaysia, 
all parties must play their role. The information generated 
from the results in this study can be used as a primary 
source for the government to design appropriate policies 
to mitigate dwindling fertility rates among Malaysian 
women. These policies include income supports for 
families with children, affordable or quality child care 
and early childhood education, flexible working hours, 
parental leave, family leave, and reasonable working 
hours.

The findings from this study make several 
contributions to the current literature. Based on certain 
crucial factors that influence the fertility rate in Malaysia, 
we propose the women fertility index as an indicator 
for verifying and measuring the degree of ability of 
the women population in Malaysia to have children. 
However, we accept that the choice to bear children is 
personal decision. However, this issue supposed to be 
taken seriously, with full of responsibility. Thus, it is 
important for married couples to motivate themselves to 
have more children with good quality of education as it 
can enhance the economic productivity in our country.
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ABSTRACT

This study aims to analyse the influence of brand love on word of mouth with brand commitment as 
intervening variable. Brand commitment in this research consists of two aspects i.e. affective commitment 
and continuance commitment. The subjects of the research were the customers of Wardah cosmetic. The 
respondents of this research were 150 persons taken by using purposive sampling technique. The Structural 
Equation Modelling is used as the research analysis tool using AMOS 16.0. The result of the analysis 
proved that brand love positively affected the two aspects of brand commitment i.e. affective commitment 
and continuance commitment; Brand love positively affected word of mouth; Affective commitment 
and continuance commitment had a positive effect on word of mouth. Based on these findings, it can be 
concluded that customer’s love and commitment to a brand play an important role in establishing word of 
mouth communication.

Keywords: Word of Mouth, Brand Commitment, Brand Love.

Jel Classification: M12, M39, Y80

INTRODUCTION

Marketing communication is an important factor 
that must be noticed when a company plans marketing 
strategies. An effective communication channel will 
ease company to market their product and service. One 
of communication channels that should be well managed 
is Word of mouth communication. Word of mouth 
communication becomes an effective way in creating 
company’s product image, which then establishes 
positioning in the public (Hasan, 2016).

The result of the research conducted by Onbee 
Marketing Research- Octovate Consulting Group 
working together with Swa magazine suggests that 
consumers in Indonesia will say something positive to 7 
persons if they feel satisfied. In contrast, when they feel 
dissatisfied, they tend to give negative information to 
11 persons (Hidayat11). It proves that people tend to 
say negative word of mouth more than positive word 
of mouth.

Hawkins et al10 describes word of mouth as a process 
that enables consumers to share information and opinion 

that makes prospective buyers directly get close or stay 
away from certain product or service. The concept of 
word of mouth and its influencing factors have been 
proven empirically by researchers (Carroll and Ahuvia5; 
Albert and Merunka2; Ismail and Spinelli13; Maisam and 
Mahsa14; Bachman and Wilkins3; Batra et al4).

Consumer’s commitment is one of antecedent factors 
of word of mouth. Commitment represents consumer’s 
desire to maintain relationship with brand (Fullerton7). 
An empirical study conducted by Tuskej et al15 suggests 
that brand commiment has positive effect on word of 
mouth. Improving consumer’s commitment to brand will 
turn to bigger positive word of mouth. (Bachman and 
Wilkins3) in their research suggest that consumers who 
have affective commitment to a brand will repurchase 
the brand and spread positive information about the 
brand from mouth to mouth to convince other consumers 
to buy the brand of the product.

Albert and Merunka2 suggest that brand love is the 
antecedent of brand commitment. Consistent with Carrol 
and Ahuvia5 who say that consumers, who love and have 
emotional bond to a brand, have more commitment to 
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maintain long-term relationship with the brand and will 
spread the benefits of the brand to others.

Study on the correlation of brand love and brand 
commitment is still relevant thus far; because this 
study is still looking for appropriate model how brand 
love affects brand commitment. Several studies found 
that brand love had positive and significant effect on 
brand loyalty and brand commitment which belongs to 
attitude of brand loyalty (Carrol and Ahuvia5; Hwang 
and Kandampully12; Albert and Merunka2). Meanwhile, 
other studies found that brand love did not have effect on 
brand commitment (Maisam and Mahsa14).

The phenomenon of inconsistency of relationship 
between brand love and brand commitment needs to be 
studied. Albert and Merunka2 clarify in their research 
that brand love had positive effect on affective and 
continuance commitment. From conceptual point of 
view, the result of this research confirms the significance 
of the effect of the correlation between consumers and 
brand and suggests the significance of brand love for 
long-term relationship. Maisam and Mahsa14 in their 
empirical study gives suggestion for the next research to 
examine variable brand commitment from two different 
aspects; affective and continuance commitment. The 
argument then becomes the foundation for developing 
the model of relationship between brand love and brand 
commitment. In addition, it is expected to be able to 
explain the gap phenomenon about brand love and 
consumer commitment.

Based on the explanation above, the hypothesis can 
be formulized as follows:
H1: Brand love has positive effect on affective 
commitment.
H2: Brand love has positive effect on continuance 
commitment.
H3: Brand love has positive effect on word of mouth.
H4: Affective commitment has positive effect on word of 
mouth.
H5: Continuance commitment has positive effect on 
word of mouth

Figure 1: Research Model

METHOD OF THE RESEARCH

Population and Sampling Technique: This research 
belongs to quantitative research with survey method by 
asking respondents’ conception about the roles of brand 
love, affective commitment and continuance commitment 
in establishing word of mouth communication. The 
population of this research was the consumers of Wardah 
Cosmetics in Purwokerto.

The sampling technique used in this research was 
purposive sampling i.e. those who performed repurchase 
for the last three months. Total samples of this research 
were 150 consumers of Wardah cosmetics. Data were 
collected by administering questionnaire directly and read 
previous researches relevant to the topic of this study.

Operational Definition of Variable: Operational 
definition of each variable of this research is as follows: 
(1) word of mouth measures consumer attitude indicated 
by explaining personal experience about the product 
and giving positive information about the product and 
recommending it to others; (2) Continuance commitment 
measures consumer bond to a product continuously 
due to no other choice proportional to the product and 
expensive switching cost; (3) Affective commitment 
measures consumer’s emotional bond to a product 
indicated by love feeling to the product, emotionally 
bond to the product, believing that the product is very 
important and meaningful, feeling to get involved with 
the product, and having strong relationship with the 
product; (4) Brand love measures consumer’s emotional 
level who is satisfied to the product indicated by the 
consumer’s conviction that the product has good quality 
and gives benefits needed by consumers, comfortable 
feeling felt by consumers when using the product, 
consumers’ willing to always use the product, consumers 
love to the product and consumer bond to the product.

Data Analysis Technique: This research used 
Structural Equation Modeling (SEM) analysis technique 
with AMOS 16.0 to analyse causal relationship in the 
proposed structural model between variable exogenous 
and endogenous and to examine validity and reliability 
of the research instrument.

RESULT AND DISCUSSION

Structural equation in Figure 2 depicts that the value 
of Chi- square was 161,813 with degree of fredom (df) 
at 114. It shows the model deserved to use.
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Figure 2: Full Model of SEM

Validity and Reliability Test: Validity test of the 
questionnaire consisted of convergent and discriminant 

validity test. Convergent validity test was carried out in 
order to know whether or not an indicator could reflect 
variable by seeing the value of loading factor of each 
indicator higher than 0,5. Meanwhile, discriminant 
validity test was carried out to know how far an indicator 
has stronger correlation than the correlation with other 
variables.

Reliability test was done to know the indicator 
consistency in measuring a variable. Reliability test 
could be seen from the value of construct reliability and 
variance extracted. Indicator of a variable with the value 
of construct reliability higher than 0,7 and variance 
extracted higher than 0,5 was claimed to be reliable. The 
result of validity and reliability test can be seen in the 
following Table 1 and 2:

Table 1: Convergent and Discriminant Validity Test

Construct Item Convergent Validity
Loading Factor Construct Reliability Variance Extracted

Brand Love x2 0.720 0,940 0,759
x5 0,893
x6 0,902
x7 0,923
x8 0,902

Affective x9 0,874 0,938 0,791
Commitment x10 0,889

x11 0,896
x12 0,898

Continuance x14 0,858 0,898 0,692
Commitment x15 0,938

x16 0,887
x18 0,604

Word of x19 0.831 0,945 0,812
Mouth x20 0.934

x21 0,953
x22 0,882

Source: Data processed

Table 2: Correlation between Construct and Variance Extracted

Brand Love Continuance 
Commitment

Affective  
Commitment

Word of 
Mouth

Brand_Love 0,759
Continuance_Commitment 0,510 0,692

Affective_Commitment 0.635 0,289 0,791
Word_Of_Mouth 0.619 0,554 0.573 0,812

Source: Data processed
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Based on Table 1, it can be seen that loading factor 
of each variable has higher value than 0,5; from 0,720 
to 0,953. Thus, it can be concluded that indicator of 
each variable was valid in convergent. Meanwhile, 
Table 2 shows the value of Variance Extracted 0,692 – 
0,812 higher than quadrate value of correlation among 
variables 0,289 – 0,635. Based on the calculation, it can 
be concluded that each variable was valid in discriminant. 

Reliability test was shown by the calculation result 
of construct reliability which had value higher than 0,7, 
and Variance Extracted was higher than 0,5. Thus, it can 
be concluded that the indicator was reliable.

Evaluation of Goodness of Fit: A research model is 
stated to be good, if it can meet minimally five criteria of 
goodness of fit (Ghozali8). Overall, the result of goodness 
of Fit can be seen in the following Table 3:

Table 3: Evaluation of Goodness of Fit Criteria

Goodness of Fit Index Cut off Value Analysis Result Model Evaluation
Chi Square, df = 114 161,813 Good

Significance Probability ≥ 0,05 0,002 Marginal
CMIN/DF ≤ 2,00 1,419 Good 

GFI ≥ 0,90 0,899 Marginal
AGFI ≥ 0,90 0,864 Marginal
TLI ≥ 0,95 0,979 Good 
CFI ≥ 0,95 0,983 Good 

RMSEA ≤ 0,08 0,051 Good 

Source: Data processed

Based on Table 3, it can be concluded that the research model can be accepted because it meets more than five 
criteria of goodness of fit. The calculation result of the evaluation model, such as Chi Square was 161,813, CMIN/DF 
was 1,102 smaller than 2,00, TLI was 0,990 and CFI was 0,991 which was both higher than 0,95, and RMSEA was 
0,025 which was smaller than 0,08, shows that the model was good and proper to be used. Although, the probability 
value was 0,002 and, GFI and AGFI show marginal value i.e. 0,899 and 0,864, which were smaller than 0,90, it was 
still in the model under criteria absolute and incremental fit.

Hypothesis Testing: After meeting criteria goodness of fit, the next step was interpreting the research model through 
hypothesis testing done by analysing the result of the correlation among variables through regression weights value.

Table 4: Regression Weights

Estimate S.E. C.R. P
Affective_Commitment <--- Brand_Love ,766 ,073 10,496 ***

Continuance_Commitment <--- Brand_Love ,488 ,068 7,175 ***
Word_Of_Mouth <--- Affective_Commitment ,337 ,082 4,125 ***
Word_Of_Mouth <--- Continuance_Commitment ,505 ,121 4,180 ***
Word_Of_Mouth <--- Brand_Love ,363 ,090 4,026 ***

Source: Data processed

Based on Table 4, the critical ratio of each variable was higher than t tabel 1,96 and the significance value was 
smaller than α 0,05. Thus, it can be concluded that the hypothesis, which stated that brand love had positive effect 
on affective commitment and continuance commitment, was accepted. In addition, the hypothesis, which stated that 
brand love had positive effect on word of mouth and affective commitment and continuance commitment had positive 
effect on word of mouth, was accepted.
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DISCUSSION

 1. Brand love had positive effect on affective 
commitment: The result of the research shows 
that brand love had positive and significant effect 
on affective commitment. It indicates that the more 
consumers love products of Wardah, the higher the 
consumers’ emotional commitment to the product 
will be. This finding strengthens several previous 
researches (Albert and Merunka2; Carroll and 
Ahuvia5; Hwang and Kandampully12; Drenan et al6).

  Consumer’s love to a brand plays an important 
role in maintaining relationship with brand, both 
from functional and affective aspect. Consumers 
who love a brand will not only use the brand 
continuously, but also they have emotional bond 
with the brand (Albert and Merunka2)

 2. Brand love had positive effect on continuance 
commitment: The result of the research shows 
that brand love had positive and significant effect 
on continuance commitment. It indicates that the 
more consumers love products of Wardah, the 
higher the consumers’ emotional commitment 
to the product will be. Continuance commitment 
affects consumer attitude to perform continuous 
purchase, even when the product raises (Aaker1). 
Carroll and Ahuvia5 prove that consumer love to a 
brand improves consumer loyalty level. The result 
of this research is consistent with the previous 
researches (Albert and Merunka2; Hwang and 
Kandampully12; Drenan et al6).

 3. Brand love had positive effect on word of 
mouth: The result of the research shows that 
brand love had positive effect on word of mouth. It 
indicates that the more consumers love products of 
Wardah, the stronger the consumers’ willingness 
to tell pleasure experience in using the product to 
their friends and family.

  The result of this research was consistent with the 
previous researches which prove that consumers 
who love a certain product brand will always 
tell something positive about the product and 
recommend it to other people (Carroll and 
Ahuvia5; Batra et al4; Ismail and Spinelli13; Albert 
and Merunka2; Maisam and Mahsa14).

 4. Affective commitment had positive effect 
on word of mouth: The result of the research 

shows positive and significant effect of affective 
commitment on word of mouth. It proves that the 
stronger the emotional bond felt by consumers to 
products of Wardah, the stronger the consumers’ 
willingness to tell something positive about the 
products and recommend it to other people. This 
finding also supports several previous researches 
(Tuskej et al15; Albert and Merunka2; Bachman 
and Wilkins3; Maisam and Mahsa14).

 5. Continuance Commitment had positive 
effect on word of mouth: The result of the 
research shows positive and significant effect 
of continuance commitment on word of mouth. 
It proves that the bigger the consumers’ 
commitment to maintain long term relationship 
to product of Wardah, the bigger the consumers’ 
willingness to tell the excellence of the product 
and recommend it to other people. The result of 
the research is consistent with several previous 
researches, which confirm the important role of 
consumers’ commitment in establishing positive 
communication of word of mouth yang positif 
(Tuskej et al15; Albert and Merunka2; Bachman 
and Wilkins3; Maisam and Mahsa14).

CONCLUSION

Based on the analysis of research data, it can be 
concluded that: (1) brand love had positive effect on 
affective commitment. Consumer’s love to brand of 
Wardah made them bond emotionally to the brand; 
(2) brand love had positive effect on continuance 
commitment. Pleasure feeling felt by consumers when 
using products of Wardah encourages them to keep 
using the products; (3) brand love had positive effect 
on word of mouth. Consumers of Wardah, who love the 
benefits of the product, had strong willingness to tell 
the excellence of product to other people; (4) affective 
commitment had positive effect on word of mouth. 
Emotional bond felt by consumers to products of Wardah 
made them tell their personal experience with pleasure 
and gave positive information about the product; (5) 
continuance commitment had positive on word of mouth. 
The stronger the consumers’ commitment to maintain 
relationship with products of Wardah is, the stronger the 
consumers’ willingness to recommend the product to 
other people will be.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1459      

SUGGESTION

The next research should modify the model by 
adding variable such as personality and repurchase 
attitude. High consumers’ commitment on a brand 
will increase the intensity of consumers’ repurchase. 
Different personality of consumers can also affect their 
love to a brand and their willingness to recommend the 
product to other people.

LIMITEDNESS OF THE RESEARCH

This research has some limitedness. One of them 
is opened question that was not filled by most of the 
respondents due to limited time. It is not relevant with 
the method of collecting data planned by the researchers. 
Besides that, the researchers could not accompany the 
respondents one by one in filling the questionnaire so that 
it enables bias of respondents’ answers. The researcher 
of next study is expected to give more attention to 
respondents when filling the questionnaire in order to 
minimize bias.
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ABSTRACT

Escherichia coli O157:H7 is classified as biological hazard that can produce a bloody diarrhea due to its 
toxins. While nitrate in vegetables is classified as a chemical hazard if ingested greater than limit and risk 
getting gastrointestinal cancer and methemoglobinaemia. A study was conducted to obtain the information on 
E. coli O157:H7 contamination and nitrate content in Butterhead lettuce from local suppliers. The number of 
colonies E. coli O157:H7 from the lettuce was enumerated using standard plate count and the nitrate content 
was measured using nitrate meter. From the experiment, it was found that E. coli O157:H7 contamination 
of Butterhead lettuce in Malaysia is still within the safe limit for the consumers while the nitrate content 
was distributed differently between leaf structures; midrib, outer adult leaf blade and young leaves. Lettuce 
midrib and outer adult leaf blade had a higher concentration of nitrate compared to the young leaves.

Keywords: Escherichia coli O157:H7, nitrate, Butterhead lettuce

Jel Classification: L65, L66, L72

INTRODUCTION

Food safety is monitored through scientific 
practices during production, processing and storage 
of food to prevent food poisoning (Satin37). This is to 
assure that the consumer can eat the food safely when 
served. Thus, food safety is a discipline responsible to 
protect consumers from highly dangerous health risks 
due to biological, chemical and physical hazards (FAO/
WHO19).

Chemical hazards contaminate food through water, 
air and soil pollutions, for example, dioxins and toxic 
metals. The hazards also contaminate through the fashion 
applications of various chemicals, such as fertilizers, 
pesticides, animal drugs and other agrochemicals 
(WHO45). Nitrate comes from manure, decaying 
vegetation, fertilizers and other organic waste. According 
to Chan7, high nitrate content in vegetables in the human 
diet could increase the risk of methemoglobinaemia. In 
another study, ingested high level of nitrate content tend 
to have a stomach cancer (Bryan et al6)

Nitrate in vegetables is classified as a chemical 
hazard if ingested greater than acceptable daily intake 
(ADI); however, the exceeding of the ADI limit has 
occurred frequently in daily human life (Boink and 
Speijers5). European Union (EU) Scientific Committee 
for Food (SCF)18 established ADI for nitrate as 0-3.7 
mg.kg-1 bodyweight. In order to protect public health in 
response the SCF’s considerations regarding nitrate in 
food, European Member States agreed a EC Regulation 
to set limits for nitrate in lettuce (EC Regulation No. 
563/2002, 2002).

Maximum Nitrate Limit (MNL) in fresh lettuce 
harvested on 1 October to 31 March was 4500 and 4000 
mg.kg−1 FW for crops grown under cover and open air, 
respectively. While MNL of the fresh lettuce harvested on 
1 April to 30 September was 3500 and 2500 mg.kg−1 FW 
for crops grown under cover and open air, respectively. 
However, in the United States, no MNL was fixed but in 
China, the MNL in vegetables is 3100 mg.kg−1 (Zhou48). 
In Poland, the nitrate limit in tubers was 183 mg.kg−1 FW 

and Germany was less than 200 mg.kg−1 FW (Cieslik 
and Sikora11).
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De Martin and Restani13 stated that leafy vegetables 
can accumulate nitrate up to 6000 mg.kg-1 FW. Wang 
et al44 reported that nitrate accumulation in lettuce was 
123-2678 mg.kgˉ¹ FW, and Santamaria35 classified 
lettuce as ‘very high’ in nitrate when the content is 
greater than 2500 mg.kgˉ¹ FW. This level was exceeded 
the maximum nitrate limit and harmful to human health.

A biological hazard can be defined as the probability 
of a biological agent contaminating food during any step 
of food production, which if ingested by consumer can 
cause health disorder. Luning28 classified viruses, molds, 
parasites that produce naturally occurring toxins, yeasts 
and disease-causing bacteria as biological hazards. 
Instead of at the field and harvesting stages, microbial 
contamination is also possible during processing, 
transportation, distribution, preparation and retail 
display at market outlet (Gorny20).

The governments all over the world are concerned 
about this problem and trying to overcome the increasing 
number of foodborne illnesses intensively by improving 
food safety management (Codex Alimentarius 
Commission12). E. coli O157:H7 is one of the pathogen 
involved in outbreaks of foodborne illness (Scallan et 
al38) associated with the lettuce (Islam et al23).

Sánchez et al34 reported that the greatest natural 
reservoirs for E. coli O157:H7 was from cattle and 
other ruminants that play a significant role in the 
epidemiology of human infections. During September 
and October 2006, United States is a main multi-
state disease outbreak related to appearance of E. coli 
O157:H7 in fresh, bagged spinach. E. coli O157:H7 on 
leafy vegetables is a biological hazard if the colonies 
are more than maximum recommended limit (MRL), 8 
log10 CFUg-1 (Debevere14). The strain E. coli O157:H7, a 
Shiga-toxin producing, is the most predominant in North 
America, Japan and the United Kingdom (IFT22). In New 
Zealand, 2004, 32% cases of serious complications were 
reported as a consequence of this strain infection. The 
long term effects of this infection were kidney problems, 
neurological deficits, haemolytic uremic syndrome 
(HUS) and in a few cases the disease can be fatal.

The data from overseas, including Greece (Dontorou 
et al15), Norway (Johannessen et al25), Spain (Soriano et 
al41) and the United Kingdom (Sagoo et al33) reported no 
detection of E. coli O157:H7 in leafy vegetables. In a 
review by Beuchat4, the environmental factors were the 

main differences in microbial loading. This is confirmed 
by Chigor et al9 who studies on the persistence of E. 
coli O157 in irrigation water and Siti Fairuz et al39 
who studies on E. coli O157:H7 colonies in different 
production systems of lettuce.

However, information on nitrate and prevalence of 
serotype O157:H7 in Malaysia, especially lettuce, are still 
lacking. In addition, awareness among the Malaysians 
on the food safety aspects is on increased especially on 
raw eaten vegetables. A meticulous laboratory study 
should be carried out to determine the nitrate and E. coli 
O157:H7 contaminations in fresh lettuce. Therefore, the 
objective of this study was to determine the nitrate and 
E. coli O157:H7 contaminations in Butterhead lettuce 
available in the local market.

MATERIALS AND METHOD

Sample Collection: Butterhead lettuce, from four 
different producers encompassed three conventional 
and one organic, were purchased from market outlets in 
Selangor. The lettuce heads were brought immediately 
to Postharvest Laboratory, Department of Crop Science, 
Faculty of Agriculture, Universiti Putra Malaysia 
(UPM), Serdang, Selangor. The outer damaged leaves 
of each head were discarded, and uniform sized heads 
(150-200 g each) were selected. The lettuce heads were 
washed using running tap water to remove dirt, and 
other foreign matter, then allowed drying under ambient 
temperature before further analysis.

Determination of E. coli O157:H7 Contamination

 a. Preparation of Hicrome EC O157:h7 Selective 
Agar: Agar powder (31.85 g) was suspended 
in 990 ml distilled water. The medium was 
completely dissolved by boiling gently and cooled 
to 50 °C. One vial of HiCrome ECO157:H7 
Selective Supplement (Fluka 44931, Sigma 
Aldrich) was added aseptically. The mixture was 
mixed thoroughly and poured into sterile petri 
plates. The prepared media was stored below 8 °C 
and protected from direct light.

  HiCrome EC O157:H7 agar was based on the 
formulation in table 1 described by Rappaport 
et al32. The medium contains sorbitol and a 
proprietary chromogenic mixture instead of 
lactose and indicator dyes, respectively. The 
chromogenic substrate is specifically and 
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selectively cleaved by E. coli O157:H7 resulting 
in a dark purple to magenta coloured moiety.

  Casein enzymic hydrolysate provides carbonaceous, 
nitrogenous and growth nutrients. Sodium chloride 
maintains osmotic equilibrium. Addition of HiCrome 
EC 0157:H7 selective supplement makes the medium 
selective (Zadik et al47). Potassium tellurite selects 
the serogroups and inhibits Aeromonas species and 
Providencia species. Novobiocin inhibits gram-
positive bacteria.

Table 1: Composition of HiCrome EC O157:H7 
Selective agar

Ingredients Gram/Liter
Casein enzymic hydrolysate 8.0

Sorbitol 7.0
Bile salts mixture 1.5

Sodium lauryl sulfate 0.1
Chromogenic mixture 0.25

Agar 15.0

 b. Determining E. coli o157:H7 Contamination: 
The lettuce head was shredded and only 10 g 
was weighed and transferred into a sterile conical 
flask containing 90 mL sterile distilled water. 
The sample was homogenized using a stomacher 
bag for two min at 230 rpm. Serial dilutions of 
10-fold up to 10-5 for each homogenized sample, 
was made and surface spread (100 µlplate-1) in 
triplicate onto a selective media (Hicrome E. 
coli O157:H7). The plates were incubated at 36 
ºC for 18 to 24 h (Zadik et al47). After incubation, 
the number of colonies was estimated using the 
standard plate count method and the data were 
transformed into log10 before analysis of variance.

Determination of Nitrate Content: Lettuce extract were 
obtained from three different leaf parts on each lettuce; 
four young leaves from the inner leaf layers, four adult leaf 
blades from the outer leaf layers and four midribs from each 
outer adult leaf blades. Each part was chopped separately 
and only 20 g from chopping lettuce was weighted and 
grounded finely using a pestle and mortar. The paste was 
filtered through cotton wool to get the cell sap.

Nitrate content of the cell sap was determined using 
a nitrate meter (Cardy Twin Nitrate Meter, Spectrum 
Technologies Inc., USA) as described by Hochmuth21. The 

glass electrode of the meter was calibrated with buffers at 
2000 and 150 mg.kg-1 NO3 before use. After calibration, 
the glass electrode was washed with distilled water and 
wiped with a soft tissue paper. Three drops filtrate of cell 
sap was dropped on the electrode of nitrate meter and a 
stabilized nitrate reading was recorded. The concentration 
of nitrate was expressed in mg.kg-1of fresh weight (FW).

Experimental Design And Statistical Analysis: The 
experimental design was a completely randomized 
design with four replications. The data were analyzed 
using analysis of variance and the significant means 
separated by least significant difference (LSD) test at 
P≤0.05 (SAS 9.4).

RESULTS AND DISCUSSION

E. Coli O157:H7 Contamination In Butterhead Lettuce: 
E. coli O157:H7 counts in P2 was significantly higher than 
P3 and P4 (Figure 1). However, the number of E. coli 
O157:H7 from P1 was not significantly different from P2 
and also between P1 and P3. Solomon et al40 indicated that 
E. coli O157:H7 can survive on edible portion of harvested 
lettuce for an extended period. E. coli O157:H7 can be 
present at the point of sale, thus illustrating the importance 
of understanding the behavior of this pathogen under 
processing and consumer storage conditions.

MRL

Figure 1: E. coli O157:H7 contamination on 
Butterhead lettuce from four producers (P1-P4). 
Mean values followed by the same letter are not 

significantly different

MRL = Maximum recommended limit (Debevere14).

CFU = Colony forming unit.

During mid-1990’s, fresh produce was considered 
as a significant vehicle for E. coli O157:H7. According 
to Rangel et al31, lettuce is the single most implicated 
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commodity associated with fresh produce outbreaks. In 
1998 to 2005, the US Center for Disease Control and 
Prevention attributes 20 outbreaks and 634 cases of 
illness to consumption of lettuce contaminated with E. 
coli O157:H7 (Lynch29). E. coli O157:H7 is recognized as 
an important cause of foodborne disease, with outbreaks 
reported in United States America, Canada and United 
Kingdom (Doyle and Erickson16). The illnesses caused 
by E. coli O157:H7 appears to occur throughout much of 
the world. However, none case regarding severe illness 
caused by E. coli O157:H7 has been reported specifically 
in Malaysia.

The bacterial colonies on Butterhead lettuce in 
Malaysia were still in the range indicated by several 
previous reports where counts in unprocessed and 
minimally processed lettuce were between 5 to 7 log10 
CFUg-1 (Khan et al27; Nguyen-the and Carlin30; Jacques 
and Morris24; Ahvenainen1; Babic et al3; Kaneko et al26). 
Overall, the contamination with E. coli O157:H7 of 
Butterhead lettuce from all producers was still below 
microbial recommended limit, 8 log10 CFUg-1 or 108 

CFUg-1 as proposed by Debevere14.

Nitrate Content In Butterhead Lettuce: The nitrate 
content in young leaves of Butterhead lettuce obtained 
from all producers (P1, P2, P3 and P4) were below the 
MNL and over 50% lower if compared with nitrate 
content in the midribs (Figure 2). The nitrate content in 
midribs of lettuce from P2 was significantly different 
with those obtained from P3 and P4. The nitrate content 
in leaf midribs of lettuce, from P1, P3 and P4, were not 
significantly different. The nitrate content in leaf midribs 
of lettuce from P2 was significantly higher than those 
from P3 and P4. The nitrate content in leaf midribs of 
lettuce from P3 and P4 almost reached the MNL. Leaf 
midribs of lettuce from P1 and P2 exceeded the MNL. 
As for the outer adult leaf blades, only lettuce from P1 
exceeded the MNL.

Figure 2: The nitrate content of Butterhead lettuce 
in leaf midribs, outer adult leaf blades and young 

leaves from four local producers (P1-P4)

Mean values followed by the same letter are not 
significantly different. MNL = Maximum nitrate limit 
for the European Commission (2002).

In general, nitrate content in midribs and outer 
adult leaf blades of Butterhead lettuce sampled showed 
significant differences with the young leaves. These 
results indicated that nitrate accumulation was different 
between the leaf structures. Yosoff et al46 also found 
that the nitrate content was different in various plant 
structures. The difference in nitrate accumulation within 
plant organ or structures might be related to their position 
and nitrate distribution. Normally, in Butterhead lettuce, 
the adult leaf blade is at the outer layer and young leaves 
at the inner layer of each head. The plant roots absorbed 
the nitrate from the growth medium and transported it to 
the leaves through the xylem.

The nitrate ions should pass the midribs and outer 
adult leaf blades before being distributed to the young 
leaves. Therefore, the nitrate content would be higher in 
leaf midribs and outer adult leaf blades compared with 
the young leaves. Wang et al43 identified that there is a 
specific gene in nitrate remobilization from old leaves 
to the young leaves. Santamaria et al36 also found that 
heads of chicory and lettuce accumulate lesser nitrate 
in inner leaves than outer leaves while in parsley 
and spinach, leaf blades accumulate less nitrate than 
petioles. In ‘Rocket’ leaf lettuce, the nitrate content in 
the leaf petiole was double that of the leaf lamina (Elia 
et al17), the difference was as high as 6.6 fold in spinach 
(Umar et al42). However, the nitrate concentration 
was lowest in the roots of leafy vegetables such rape, 
cabbage and spinach, and the petiole-stem was higher 
than in the leaves (Chen et al8). Besides, nitrate supply 
has a significant effect on nitrate distribution both in the 
metabolic and storage pools of leaf blades.

Most of the large lettuce producers in Malaysia 
grow their lettuce under cover using hydroponic and 
aeroponic planting systems. Both systems provide 
luxurious consumption of nitrate. Applying nitrogen 
fertilizer increases nitrate concentrations in the xylem 
but has virtually no effect on concentrations in the 
phloem (EFSA2). Therefore, leafy crops especially 
lettuce, showed increasing concentration of nitrate 
in response to nitrogen fertilizer, except in the young 
leaves, while storage organs of plants that are fed by the 
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phloem tended to show little effect (Alexander et al2). 
Thus, the accumulation of the nitrate content depends on 
the plant organ.

The MNL varied according to season, with higher 
nitrate levels permitted in crops grown in winter 
compared with those grown in the summer. However, 
Malaysia is a tropical region which makes it possible to 
maintain the same fertilizer practices all over the year. 
Thus, season does not influence the excessive nitrate 
accumulation in local lettuce. It was the contrary in 
Europe where the concentrations of nitrate in vegetables 
are higher in winter than during other seasons of the 
year (Alexander2). However, this difference was not 
observed in a study conducted in Korea. Chung et al10 

suggested that the disparity in data could be due to 
different environmental conditions and use of fertilizers 
in summer by Korean farmers.

CONCLUSION

The nitrate content in Butterhead lettuce, in 
Malaysia, was distributed differently between leaf 
structures; midrib, outer adult leaf blade and young 
leaves. Lettuce midrib and outer adult leaf blade had 
a higher concentration of nitrate compared with young 
leaves. In this study, the result showed that the nitrate 
content could be considered as ‘high’ because it ranged 
within 1000 - 2500 mg.kg−1 FW. Thus, more studies 
need to be conducted to get the optimum fertilizing 
techniques, harvesting stage and storage duration that 
can reduce the nitrate content.

E. coli O157:H7 contamination of Butterhead 
lettuce, in Malaysia, is still within the safe limit for the 
consumers. However, only contamination of E. coli 
O157:H7 from two producers, P1 and P2, 6.95 and 
6.65 log10 CFUg-1, respectively, were approaching the 
MRL. If left unchecked, it could cause out-break of 
serious diseases associated with this bacteria. Hence, 
some interventions are necessary in order to reduce this 
contamination besides hygienic practices, which should 
be mandatorily applied at every point of the production 
chain to ensure safe consumption by consumers.
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ABSTRACT

Non-traditional security (NTS) threats—trespassing, kidnapping, and smuggling—which repeatedly occur 
in Sabah (Malaysia) have threatened the country’s sovereignty and security. The National Security Council 
of Malaysia has declared the east coast of Sabah as Eastern Sabah Security Zone (ESSZONE) to inhibit NTS 
threats and increase security in the east coast of Sabah. However, the implementation of ESSZONE, such as 
curfews, may affect the maritime economic activities of the local people. Therefore, this paper examines the 
impact of ESSZONE toward security and maritime economic activity in Tawau.

Keywords: Non-traditional security threats, maritime, Tawau, ESSZONE

INTRODUCTION

Non-traditional security (NTS) threats, such as 
maritime piracy, kidnapping, smuggling, and human 
trafficking, often occur along the coastal regions of east 
of Sabah. The year 2013 marked a tragic event, when 
Sulu militants invaded Lahad Datu thereby threatening 
the sovereignty of the country—triggering a host of 
security concerns to the public in Malaysia, and Sabah 
in particular. This has brought a negative impact on the 
tourism and maritime industry in the region because of 
the ongoing security threats in Sabah’s east coast

In realizing the fact that the frequency of NTS threats 
were increasing in the eastern part of Sabah, on 7 March 
2013, the federal government had declared the region as a 
Special Security Area (SSA) to safeguard the sovereignty 
and security of the state’s east coast. During the early 
establishment, the SSA only covers the districts of Kudat, 
Tawau, Kunak, Sandakan, and LahadDatu. On 25 March 
2013, the federal government established the Eastern 
Sabah Security Zone (ESSZONE), covering 10 districts 
in eastern Sabah with an area of   1,734 kilometres from 
Kudat to Tawau. The associated regions include Kudat, 
Kota Marudu, Pitas, Beluran, Sandakan, Kinabatangan, 
LahadDatu, Kunak, Semporna, and Tawau. In the 
same year, the central government also established the 
Eastern Sabah Security Command (ESSCOM), which 
is a new “security enforcement agency” for ESSZONE 
and created specifically to protect the sovereignty and 

security of the east coast, following the intrusion of Sulu 
terrorist in LahadDatu. Additionally, at the international 
level, security cooperation protocols with neighbouring 
countries, particularly Philippines, were implemented to 
combat terrorism and cross-border crime.

Following the frequency of kidnappings and attacks 
on tourist areas within the ESSZONE, a curfew had 
been enforced on 16 July 2014 covering six districts of 
Sandakan, Tawau, Kunak, LahadDatu, Semporna, and 
Kinabatangan. However, until today, the curfew still 
continues to be enforced involving all ESSZONE and 
territorial waters of the country, following the kidnapping 
and illegal immigration activities. Accordingly, this paper 
examines the impact of the establishment of ESSZONE 
on the east coast of Sabah regarding maritime safety and 
economic activities in Tawau.

LITERATURE REVIEW

The issue of maritime security at state level in Sabah 
was studied by Wan and Ramli (2009). They were of 
the view that the issue of security in Sabah occurs on a 
large scale and creates a safety concern to the country. 
Two of the six aspects of NTS threats occur in Sabah, 
namely cross-border crime and illegal migration. Cross-
border crime is often the case occurring in Sabah, such 
as smuggling, piracy, robbery, and kidnapping, which 
may not be a new issue in Sabah, but nevertheless, it 
has become a national issue and requires urgent action 
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from the government. The continual influx of illegal 
immigrants (“pendatangtanpaizin” – PATI) into Sabah 
is due to its geographical location, where it is exposed 
to two neighbouring countries, the Philippines and 
Indonesia. NTS issues has increased the national 
financial allocation to Sabah. Following the incident 
at Pandananand Sipadan, Malaysia spent nearly RM6 
billion to enhance security in the east coast of Sabah. This 
happened again in 2013 following attack on Sabah by 
Sulu militants and the government spent more by setting 
up ESSCOM and improving border defence technology 
to protect the security of the country’s territorial waters 
from foreign elements and NTS threats.

Rasid et al18 stated that social, political, and 
economic issues are characteristically cross-border in 
nature and consequently would have a negative impact 
on the security of neighbouring countries. This is clear 
with the political, social, and economic disorder in the 
southern Philippines that has affected the security of 
Sabah with the influx of illegal immigrants, smuggling 
of controlled and prohibited goods, piracyin local waters, 
and kidnapping of tourists. The findings by Rasid et al18 
also showed that the security issue of coastal areas has 
given an impact on the socio-economic viability of the 
communities.

In a study by Mak11, it was shown that Malaysia had 
faced the issue of NTS threats for more than 20 years 
ago, with the repeated occurrence of piracy, smuggling, 
and robbery in the Straits of Malacca and the Sulu 
Archipelago. In particular, Mak11 identified important 
stakeholders in the local waters from the aspects of 
economy and safety, namely the fishing trawlers in 
Peninsular Malaysia, the barter trade between the 
Philippines-Sabah, and piracy in the Straits of Malacca 
and Sumatera, Indonesia. Another issue that was 
highlighted is the problem of differing border water 
maps between neighbouring countries. This has led to 
dispute over maritime boundary that is not resolved 
and complicate control of operations and safety by the 
authorities of the respective countries.

Meanwhile, some of the issues of NTS illegal 
migration was discussed by Arvin and Nurfazlina2. The 
illegal immigrant problem in Sabah this decade has 
given concern to the government and local communities 
because immigrants have led to high crime rates and 
threaten security in Sabah. Sabah waters are spacious and 
very porous, where its openness has led to the existence 

of many “backdoors” that have been favourable to 
outsiders to discretely enter Malaysia.

Ramli and Ahmad15 studied the main economic 
activity in Tawau (Sabah), which is bartertrade. There is 
a strong barter trade relationship between traders from 
Tawau-Kalimantan-Mindanao. They also identified the 
issue of trade relations between Sabah-Mindanao and 
Sabah-East Kalimantan, namely smuggling. Ramli and 
Ahmad15 also identified other NTS issues such as influx 
of illegal immigrants from Indonesia and the Philippines, 
and Malaysia-Indonesia and Malaysia-Philippines 
conflicts particularly on maritime border. Illegal 
migration, mainly from the Philippines and Indonesia, 
has an impact on the socio-economic development of the 
people in Sabah.

From economic perspective, Abdul Rahim1 in his 
study on the development of cross border economy in 
Tawau (Malaysia) and Nunukan Island (Indonesia) 
found that the development concept in the border areas 
of these two countries are characteristically traditional 
securities. Malaysia and Indonesia consider the issues 
of defence and security are more pertinent than issues 
of economic development. Poverty, which is among the 
NTS issues, is higher in Nunukan Island as compared to 
Tawau and becomes a push factor for Nunukan residents 
to find employment in Tawau. In addition, most of the 
people of Tawau and Sebatik Island depend on maritime 
economy for their living. Thus, any security threat in the 
east coast can jeopardise the economy of local residents, 
including Tawau and Sebatik Island.

Meanwhile, Ramli and MohdZambri16 discussed 
the role of ESSCOM in maintaining security of Sabah, 
especially in the east coast of Sabah. For the locals in 
Sabah, ESSCOM can be said to have failed in their 
duties, based on the number of crime incidents, like 
maritime border kidnappings, which lately have occurred 
frequently.

In light of improving security, Ruhanas19 elaborated 
on the improvement of security cooperation between 
Malaysia and neighbouring countries: Sabah-Indonesia, 
Sabah-Philippines, Sabah-Brunei and Peninsular 
Malaysia-Thailand. However, he did not discuss much 
regarding the impact and consequences on the lives 
of local communities in Malaysia because of NTS 
threats faced by the country. Discussion on security 
policy implementation was focussed more on efforts 
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by Malaysia and its neighbours in building defences at 
national borders, both on land and maritime, with the 
assumption that this defence itself is a sufficient security 
measure to protect local communities.

Meanwhile in Peninsular Malaysia, the study by 
Inderjit10 also discussed maritime crime occurring in 
the Straits of Malacca, which is an important maritime 
route to international traders. However, this maritime 
route has received many NTS threats, such as piracy 
and robbery. He found that there is the issue of foreign 
intervention that tries to increase security in the Straits 
of Malacca. The Malaysian, Indonesian and Singaporean 
governments, which are the stakeholders in maintaining 
the security and sovereignty of these waters, did not 
agree with the intervention of a third party. The challenge 
to Malaysia in overcoming maritime crime has gained 
the attention of the United States, China, and Japan. 
They wanted to get involved in protecting the Straits 
of Malacca from NTS threats to keep their respective 
economic interests, as they are the largest user of those 
commercial shipping routes. However, Inderjit10 was in 
view that security cooperation between the countries that 
share the waters of the Straits of Malacca is important 
because interference from foreign countries or third 
parties would not lead to a complete solution to the issue 
of security in the Straits of Malacca. In fact, Inderjit10 
purported that allowing third parties to be involve would 
cause problems and can lead to Malaysia, Singapore, 
and Indonesia to lose authority in the respective fields 
of maritime power.

NTS and security issues in Sabah have gained 
attention among local analysts. This is because the 
frequency of cross-border crime and the threat of NTS 
in the east coast of Sabah has risen, even though the 
government has taken certain safety plans, such as 
creating ESSZONE and ESSCOM.

RESEARCH FRAMEWORK

This investigation was characteristically a 
qualitative study using interviews and secondary 
data. Interviews were based on open-ended questions, 
conducted on stakeholders to analyse the impact and 
implementation of ESSZONE the impact on NTS threats 
related to the security and maritime economic activities 
in Tawau. Field work and observations were also made 
on economic activities of the community in that region.

Eight selected respondents were interviewed, 
namely a barter-trade trader in Tawau, representative 
from Sebatik Island Fishermen’s Association (Tawau), 
representative from Tawau District Fishermen’s 
Association, Superintendent of District Fisheries Office, 
General Manager of the Fishermen’s Association Tawau 
(Tawau PKN), the Sabah Secretary of National Security 
Council, Commissioner of Police Staff, the Consulate of 
the Republic of Indonesia Tawau, Tawau Vice-Consulate 
of the Republic of Indonesia. All respondents were 
selected based on their function and their role in the 
issue under review.

Primary data sources were obtained from interviews 
with the National Security Council (NSC), Tawau Royal 
Malaysian Customs, the Immigration Department of 
Malaysia (Sabah), Tawau Area Fishermen’s Association 
(PNK), Department of Tawau Fisheries District Office, 
Consulate of the Republic of Indonesia (Tawau), and 
barter-trade traders and Tawau fishermen representatives 
from Tawau and Sebatik Island.

Secondary data related to the maritime economy 
were also collected for supporting the information 
obtained from primary sources. Secondary data were 
obtained from the Department of Statistics, which 
publishes Annual Statistics of Sabah and Sabah External 
Trade Statistics. Sources of information about NTS 
threats to the east coast of Sabah were obtained from 
mainstream media and websites, especially Eastern 
Sabah Security Command portal (https://esscom.gov.
my/, n.d.).

NON-TRADITIONAL SECURITY THREATS 
IN SABAH

Many NTS threats occur repeatedly along the east 
coast of Sabah, especially in ESSZONE territory. The 
ESSZONE establishment on 25 March 2013 was due 
to the intrusion by Sulu militants in Sabah. ESSZONE 
covers 10 districts in Sabah’s east coast between Kudat 
and Tawau: Kudat, Kota Marudu, Pitas, Beluran, 
Sandakan, Kinabatangan, LahadDatu, Kunak, Semporna 
and Tawau with a beach area spanning 1,734 kilometres. 
Regulatory agencies face the challenge of maintaining 
security in the region as cross-border crimes often occur 
in the waters off the east coast of Sabah. Even the British 
government advises its citizens to be careful in Sabah, 
thus giving a negative impression to international tourists 
that the level of security in Malaysia is not guaranteed 
(United Kingdom Government, n.d).
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Figure 1: ESSONE Area

Sulu Militants: The Sulu militant incident attack is one 
of the most critical NTS threat to Malaysia in dealing 
with terrorism at the regional level, in addition to the 
Malaysia-Indonesia confrontation at the start of the 
1960s. Malaysia had to use all military assets to defeat 
the Sulu militant groups.

The Sulu militant aggression was carried out by 
the heirs of the sultanate of Sulu, JamalulKiram III, on 
11 February 2013 in the Tanduo village in LahadDatu, 
Sabah. The miltant group that performed the intrusion 
in LahadDatu was headed by AzzimudieKiram, who 
claimed that they were not militants but they are Royal 
Security Forces of the Sultanate of Sulu and North 
Borneo attempting enforce the Sulu people’s right to 
recover Sabah Malaysiakini12.

This incident led to casualties on both sides. On the 
Malaysian side, nine members of the Malaysian defence 
fell in the field of battle, while a total of 68 members of 
the Sulu militants were killed in clashes with security 
forces. The Sulu conflict in Sabah ended in March 2013 
and was followed by the establishment of the legal basis 
to establish ESSZONE and ESSCOM Bernama7.

Kidnapping: Prior to the terrorist attacks by Sulu 
militants, maritime security threats that are often found 
include piracy in the waters off the east coast of Sabah. 
Piracy or better known as “mundu” by the local people 
of Sabah is a cross-border crime that often occurs 
despite increased security efforts in the ESSZONE 
region. In fact, piracy not only involves assault or armed 
robbery by pirates on local boats, they can take more 
aggressive action by attacking police stations and grand 
scale robbery, such as in the town of Semporna in 2010 
Ramli17. Kidnapping incidents also occurred on 15 
November 2013, when there was an ambush by Filipino 
pirates on BomBom Island that killed Hsu Li Min, a 

Taiwanese citizen, and Chang Ai Wei was held hostage 
and released in December 2013 (The Star24. Then on 2 
April 2014, Chinese tourist Gao Hua Yuan and Filipino 
resort worker Marcy Darawan were kidnapped in 
Singamata Reef Resort Semporna, and released on 30 
May the same year, while a second incident occurred on 
6 May of the same year, this time the victim was Yang 
Zai Lin, a 34-year old Chinese national, kidnapped in 
PulauBaik, LahadDatu. The victim was rescued after 65 
days and found in the forest area of Patikul, in the Jolo 
archipelago that is also a stronghold of the Abu Sayyaf 
splinter group UtusanMalaysia25.

On 16 June 2014, this kidnaping incident involved 
cage fish breeding centre owner, Chan Sai Chiun, 32 years 
old, and a Filipino worker in his 20s, both of whom were 
released on 9 December 2014 SinarHarian22. The victims 
were abducted by two armed men in KampungSapang 
Air, Kunak. On 12 July 2014, the marine police force in 
Mabul Island, Semporna were ambushed by kidnappers 
in the ESSZONE, involving Constable ZakiaAliep as the 
new kidnapping victim by group.

The victim was then released on 7 March 2015 after 
a negotiation was conducted by the government and the 
kidnappers, but not before fellow police officer Corporal 
Ab. Rajah Jamuan, 32 years old, was shot dead in the 
incident BeritaHarian6.

Repeated kidnappings in Sabah occurred on 14 May 
2015 when two local people were abducted by the Abu 
Sayyaf in Ocean King Restaurant, Sandakan. The victim 
was a woman who is the manager at the restaurant, 
ThienNyuk Fun, 50, and a son, Bernard Ghen Ted Fen, 
39, who is an electronics consultant in Cambodia (Astro 
Awani, May 25, 2015). Thien was released 9 November 
2015, however, Bernard Ghen was beheaded on 17 
November 2015 Sinar21. The mastermind behind the 
kidnapping in ESSZONE and four abduction cases was 
believed to be by the “Muktadir Brothers” The Star23.

Smuggling: Sabah’s geographical position, which is 
near Mindanao (Philippines) and Nunukan Island (East 
Kalimantan, Indonesia), have led to the occurrence 
of smuggled goods. For example, on 2 October 
2015 Malaysian Maritime Enforcement Agency 
(“AgensiPenguatkuasaMaritim Malaysia” – APMM) 
foiled an attempt to smuggle gas and oil to neighbouring 
countries through the waters Tawau (My News Hub, 
October 2, 2015). Smuggling of subsidised items 
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from Malaysia to neighbouring countries, particularly 
Kalimantan (Indonesia), has become more frequent and 
widespread. Subsidised items such as cooking gas, petrol 
and diesel, rice, sugar, flour, eggs, and chicken are items 
that are often smuggled out of the country because in 
this country these items can be found at a cheaper price 
Astro Awani3. On 16 January 2015, the Royal Malaysian 
Customs Department seized 26 kilograms of “syabu” 
or cocaine worth nearly RM5 million in Tawau airport 
BeritaHarian5. In 2014, a total of 480 cases of smuggled 
cigarettes and 103 cases of other smuggled goods 
occurred in the ESSZONE waters during the January-
June period, as was recorded by the Sabah Customs 
Department SinarHarian20.

Illegal Immigrants in Sabah: The number of illegal 
immigrants in Sabah is not known because there is no 
official data recorded by the government. However, the 
data related to the number of illegal immigrants deported 
from Sabah can be used as an indicator of the number 
of illegals in Sabah. For the period 2014 to May 2016, 
54,941 illegal immigrants in Sabah were deported to 
their country of origin. ESSCOM also improved the 
operations of hunting illegal immigrants in the area—
Tawau, Semporna, Kunak, LahadDatu, Kinabatangan, 
Sandakan, and Beluran—and since 2015 until 4 May 
2016, it has carried out a total of 1,823 ESSCOM 
enforcement operations and successfully detained 
11,688 illegal immigrants Bernama8.

CURFEW IN ESSZONE

The curfew was implemented on 19 July 2014, 
which is a security policy established by the government 
especially for the ESSZONE region (Agensi 
Penguatkuasa Maritim Malaysia Tawau, 2015). The 
curfew conditions are;

 z Individuals, except security personnel and 
exempted individuals, can be in a predetermined 
area from 6.00pm to 6.00am.

 z Individuals exempted from the curfew include “Yang 
DiPertuanAgong”, “Raja”, “Yang DiPertuaNegeri”, 
and any members of the Malaysian Navy, Airforce, 
and Army who are on duty (according to Section 
31(3) Police Act 1967).

 z Individuals other that the authorities that want to 
enter or pass through the curfew region need to 
obtain a Curfew Exemption Permit from the Head 
of Police in the respective region.

 z Any individual found in areas that have been 
declared during the established times can be 
detained without a warrant and can be put on trial 
in court. 

 z The enforcement members can obtain a mandate 
to arrest any individual that do not adhere to the 
curfew in Section 31 (2) Police Act 1967.

 z The enforcement members are allowed to use 
firearms in accordance to the requirements and 
provisions of law.

The curfew was extended by the Sabah Polis 
Commissioner to 17 April 2016 and had entered the 
40th phase Harian Metro9. The extension was prompted 
by kidnappings that recently occurred frequently, in 
addition to maintaining the level of security in the waters 
that can be guaranteed.

ANALYSIS AND FINDINGS

Analysis of interviews with stakeholders was 
divided into the community involved in the maritime 
economic activities, and the government that runs the 
security policy. The study results are divided into two 
perspectives, i.e., (i) barter-trade and security measures, 
and (ii) local and national security.

Barter-Trade and Security Measure Perspective: 
According to a bartertrade trader with more than 20 
years of experience in the industry, the government’s 
proposal to embargo the barter-trade activities in Sabah-
Mindanao and Sabah-Kalimantan to combat repeating 
cross-border crime should be revaluated. However, from 
the government’s perspective, it is a proactive step in 
addressing smuggling and kidnapping that occur in the 
ESSZONE.

Bartertrade in Sabah’s east coast is carried out 
in the port of Sandakan and Tawau, which act as the 
main entrance for merchants from Mindanao and east 
Kalimantan. Sabah’s major imports are from Indonesia 
and the southern Philippines, such as cigarettes, high 
value marine products, timber, counterfeit brand goods, 
kitchen utensils, and others because they are relatively 
cheaper. Bartertrade provides a very high positive impact 
on socio-economic development of the people in the 
three countries because it creates economic activity in 
marginalised and rural areas in the respective countries. 
Among bartertrade traders, this step has a negative 
impact on the business of bartertrade in Sabah.
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Bartertrade business has improved bilateral 
relations of Sabah-Mindanao and Sabah-Kalimantan. 
In fact, the spill-over effects of bartertrade economy is 
clearly observed in the creation of new jobs and business 
opportunities related to the maritime industry in Tawau. 

Table 1 shows the barter trade business in favour of 
Sabah with an average trade surplus for the period 2011-
2015 of RM124 million (Sabah-Indonesia) and RM25 
million (Sabah-Philippines).

Table 1: Sabah Barter-Trade with Indonesia and Philippines through Tawau Port, 2011-2015 (RM million)

Year
Indonesia Philippines

Import Export Trade Balance Import Export Trade Balance
2011 26.0 190.0 164.0 0.1 31.0 31.1
2012 31.0 251.0 220.0 20.0 11.0 31.0
2013 2.8 0.0 -2.8 0.0 0.6 0.6
2014 30.7 114.0 83.3 0.0 25.3 25.3
2015 28.9 184.9 156.0 0.1 35.7 35.8

average (2011-2015) 23.9 148.0 124.1 4.0 20.7 24.7

Source: Royal Malaysian Customs Department, Tawau

Cross-border crimes, such as smuggling in Sabah’s 
east coast waters, are done by unscrupulous individuals 
who intend on earning huge profits without paying taxes 
to the government of Malaysia. Smuggling is done alone 
without involving of the actual bartertrade traders.

Bartertrade is controlled by the Royal Malaysian 
Customs and the exchange of export and import goods 
is carried out in a special area called the Tawau Goods 
Exchange Centre adjacent to the Tawau port. If any ships 
from foreign countries (Indonesia and Philippines), 
that carry trade products, are not anchored in Tawau 
Goods Exchange Centre, then they will be charged as 
smugglers under the Malaysian Trade and Barter Trade 
laws. However, wet and perishable items such as fish 
and other marine products are exempted from anchoring 
at the Tawau Goods Exchange Centre and allowed to 
berth at the fishery jetties in Tawau.

Increased security measures undertaken by the 
government in fact does not affect the bartertrade activity. 
Instead, a bartertrade ban would affect trade and barter 
activities which is detrimental to Sabah. Therefore, 
the government should identify the real cause of cross 
border crime along the east coast of Sabah.

This views by the barter-trade representative with 
experience of more than 20 years was shared by the 
representative of TawauSebatik Island Fishermen. 
Following the implementation of security and curfew, 
the fishermen are not allowed to enter other regional 
fishery zones and can only catch fish in their own zones, 
namely Zone A (Tawau).

NTS threat to the Tawau district is less than in other 
regions, especially Semporna, Kunak, LahadDatu, and 
Sandakan, which is often referred to as the Hot Zone. 
Therefore, the lack of NTS threat does not affect the 
maritime economic activities in Tawau. Conversely, 
security measures and curfews imposed on all areas 
do affect maritime economic activities in Tawau. The 
curfew from 6am to 6pm was enacted on 16 July 2014 
covering six districts of Sandakan, Tawau, Kunak, 
LahadDatu, Semporna, and Kinabatangan.

There are 1,515 fishermen in Tawau and of that number, 
98% are Malays (PersatuanNelayanKawasanTawau, 
2016). Curfews have a significant impact on the income 
of fishermen because they cannot get out during the 
time of curfew and cannot fish in other zones, except 
for their own designated zone. Due to the increasing 
number of complaints from fishermen in ESSZONE, 
the government has given an allowance of RM300 per 
month to a small fishing operation and RM250 per 
month for trawlers, as well as reduce accident insurance 
with a deduction of RM100 a year. In addition, the 
Fishermen’s Area Association also provides assistance 
in terms of repairing damaged equipment and improving 
the infrastructure of fishermen.

Concerns expressed by the representative of 
Tawau Fishermen’s Association were also raised by 
representative of Sebatik Island Fishermen Association 
that has 626 members PersatuanNelayanPulauSebatik18. 
Curfew security implementation from 6am to 6pm every 
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day has affected the income of fishermen, who are also 
low-income earners and can be categorised as poor. They 
hoped that the government can quickly resolve security 
problems in the coastal waters of east Sabah to enable 
them to catch fish as usual. 

However, Tawau waters are in a situation that is more 
secured, especially for the maritime economic activities. 
This is unlike in Semporna, Kunak, LahadDatu, and 
Sandakan, areas which form the Hot Spot of the criminal 
activities including kidnapping, piracy, robbery, threats 
of Sulu attacks, weapons and illicit goods smuggling, 
and other cross-border crimes. Thus, the economic 
activity in those areas are affected by the emergence of 
these NTS threats.

In recapitulation, the security policy implemented 
by the government in Sabah’s east coast has a 
negative impact on maritime economic activities in 
Tawau. Concerns were raised by bartertrade traders 
and representative of the Association of Fishermen 
(Tawau and Sebatik), both of whom are in agreement 
with representatives of the Tawau Area Fishermen’s 
Association (PNK Tawau) and Superintendent of Tawau 
District Fisheries Office. Both of the latter agencies 
also assisted fishermen in the form of financial aid to 
continue with their daily lives. However, in terms of 
policy implications, the government must re-evaluate 
security measures in Tawau waters, and the curfew 
regulations in particular, because the NTS threat is lower 
and more manageable than in Sandakan, Tawau, Kunak, 
LahadDatu, Semporna, and Kinabatangan, which form 
the hot spot area.

Local and National Security: The view adopted by the 
business community involved is in very stark contrast to 
the government’s view. The government would prioritise 
security and sovereignty. If this can be maintained, then 
it acts as a platform for developing the economy of the 
country and people. This is because political stability is 
closely related to the country’s development.

From the government perspective, especially the 
National Security Council, the abolition of bartertrade 
is associated with wooden boat carrying goods from 
Mindanao-Sandakan and East Kalimantan-Tawau to 
trade, but they also took the opportunity to smuggle 
prohibited goods such as drugs, firearms, and human 
trafficking. In other words, irresponsible individuals 
perform cross-border criminal activities under 
bartertrade activities. 

This has prompted the government to embargo the 
business of bartertrade with a view of combating cross-
border crime. However, bartertrade traders who comply 
with the law are also affected by the security measures 
taken by the government. Though, the government is 
ready to hold dialogue sessions with bartertrade traders 
to resolve their problems and predicament. At the same 
time, the agency at the Sabah state level like the State 
Economic Planning Unit, Sabah Economic Development 
and Investment Authority (SEDIA), the Fisheries 
Development Authority, Federal Agricultural Marketing 
Authority (FAMA), and the Department of Agriculture 
should collectively take the initiative to assist the target 
groups affected by the security measures implemented 
by the government.

From the view point of the government of the 
Republic of Indonesia (RI), bilateral trade relations of 
Sabah-East Kalimantan and bartertrade are important 
from the very beginning, which led to the signing of 
several important agreements, namely the Border Trade 
Agreement 1970 and Border Cross Agreement 2006. 
RI also supports Malaysia in the implementation of 
measures to improve security in the waters off the east 
coast of Sabah with the view to combat cross-border 
crime. This also assists merchants from East Kalimantan 
to enable them to do bartertrade activities with Tawau 
dealers formally and without hindrance in the future.

However, RI focuses more on taking care of the 
welfare of Indonesian workers (TKI) employed in Sabah 
and Sarawak, when compared to barter-trade activities. 
This is because Tawau-Nunukan bartertrade traders 
comply more with the barter-trade rules and regulations, 
than the Filipino Sandakan-Mindanao traders that take 
advantage of barter-trade activities to perform cross-
border crime.

The Indonesian government consulate in Tawau is 
also aware that the implementation of security measures 
in ESSCOM and ESSZONE would affect the Tawau-
Nunukan bilateral trade and the revenue from bilateral 
trade has declined. However, the positive effect is even 
greater in the long-term, where the trade routes in the 
east coast of Sabah, including Tawau, can be monitored 
safely for NTS threats, such as smuggling of illegal goods 
such as drugs, and weapons, and human trafficking.

In short, for the Malaysia government gave priority 
to the security over economic interests in view of the 
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uncertain security environment which could affect the 
sovereignty and national security in the long term. 
However, for the communities involved in the maritime 
economic activities, the economic welfare takes 
precedence in order to maintain their living standards.

CONCLUSION

On the whole, ESSCOM has managed to increase 
the level of security in the waters off the east coast 
of Sabah, especially in Hot Spot areas. Cross-border 
crime has been reduced significantly. In the long-term 
this can regenerate economic activity when the level of 
security in the maritime waters can be fully guaranteed. 
However, economic activity in Tawau, which is a region 
that faced less NTS threats, is affected by the security 
measures implemented by the government, especially 
the curfew. Income of fishermen in Tawau and Sebatik 
decreased due to the curfew that controlled the time and 
fishing zones. However, a plan to help them has been 
implemented by the agencies concerned with the welfare 
of the fishermen. The government must prioritise 
security, while the community give priority to economic 
activities for their livelihood. Therefore, the government 
should consider appropriate measures to balance the 
objectives of security and economic interests, depending 
on the level of NTS threat zones.
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ABSTRACT
Sustainability development is a continuous economic development approach strategy which needs to conserve 
local surrounding and enhance quality of life. Sustainable development will enable the economic progress 
and the natural quality achieved the goals of continuous human welfare.  If the sustainable development 
strategies had been practiced seriously, it will able to preserve the  environment, saving  the resources, 
increasing the local business growth and making the community less vulnerable to the pollution threats. This 
paper recommends the need for all parties involved to develop plans and practice in sustainability concept 
and design in property development in this country as a whole.
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INTRODUCTION

Sustainable development is a challenge to mankind 
as it balances the use of natural resources, industrial 
products, energy, food, transportation, shelter, and waste 
management with the obligation of preserving and 
protecting environmental quality and natural resources 
for future development. This concept is a long-term need 
of human being, but will be impossible unless the Earth’s 
natural physical, chemical and biological systems are 
preserved and conserved UNEP23.

At present, the world community has begun to take a 
proactive action by implementing sustainable aspects in 
the design and construction. This application will ensure 
the comfort of occupancy, improve energy efficiency 
thus, saving real estate maintenance costs in the long 
term.  In addition, the greenhouse gas emissions (GHG), 
concerns with the fact that almost 40% come from the 
development and operation of real estate’s (Kibert, 
2005) that has to do with global warming. This initiative 
is expected to reduce the impact of GHG. 

Sustainable development is an ongoing strategy 
of economic development approach that should make 
the most of the local environment and quality of 
life. Sustainable development will enable economic 
development and environmental quality to achieve 
the goals of human welfare continuously. Sustainable 

development strategies if practised seriously will save 
the environment, conserve resources, increase local 
business growth and make people less vulnerable to the 
threats of pollution. 

Sustainable development is a concept that has 
been adopted since the 1972 Conference on Human 
Environment in Stockholm.  In that conference,   the 
environmental concerns related to the world have been 
emphasized. These efforts continued until its peak in 
1987, in a pilot report entitled World Commission on 
Environment and Development that was submitted (also 
known as the Brundtland Report).  ‘Our Common Future’ 
was another Brundtland Report that has highlighted the 
definition of sustainable as ‘meeting the needs of the 
present generation without compromising the ability 
of future generations to meet their own needs’. This 
report proves that this matter has become a catalyst 
for the global movement for sustainable development, 
followed in 1992, in the World Summit in Rio de Janeiro 
when the governments and members of major sectors 
in the community are required to sign an effort towards 
sustainable development which was also known as 
Agenda 21. 

There are three elements in the concept of 
sustainability (Wiles, 2008):

 z Environment - environmental issues like global 
warming and initiatives to reduce and adaptation to 
those issues.
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 z Economy - highlighting the development of 
policies, strategies, and practice that will allow 
continued economic growth but at the same time 
ensuring that resources are not reduced.

 z Social - highlighting the world’s population growth, 
lifestyle, use of resources, ecological site carbon, 
carbon and water.

To date, the world community has begun to take 
proactive action to implement sustainable aspects in the 
design and construction. This application will ensure the 
comfort of occupancy, improve energy efficiency, thus 
conserving the maintenance cost for real estate in the 
long run. In addition, greenhouse gas emissions of nearly 
40% which came from the development and operation of 
real estate’s (Roaf, 2005) that have been proven to be 
the cause of global warming are expected to be reduced. 

Buildings are said to be the primary cause of urban 
air quality pollution problems that contribute to climate 
change. An estimated 49% of the production of sulphur 
dioxide, 25% nitrous oxide production, and 10% dust 
production in cities can all damage the air quality. The 
buildings are producing between 35% and 50% of 
greenhouse gases, especially CO2, or carbon dioxide 
Gray6. In practice, conventional building practices have 
not really considered the aspects of the relationship 
between a building with other buildings, its components, 
its surroundings and its inhabitants Reffat17. Conventional 
building constructions usually consume more natural 
resources than needed and produce a lot of waste. This 
will have a negative impact on the environment, and 
generate a large amount of waste Reffat17.

The concept of green buildings which is introduced 
in real estate development is not only related to the 
design, but consideration of various aspects in terms of 
the environment is also necessary to reduce its impact on 
the environment. Among the benefits of green building 
include energy saving, controlling the ecosystem, 
increasing the values of real estate and reducing health 
problems to occupants (USBGC, 2007). According to 
Shiers20, energy consumption in buildings has resulted 
in 50% carbon dioxide gas emissions in the United 
Kingdom which affect the greenhouse effect, while the 
process of building materials has resulted in energy 
consumption of 29% in the construction industry. Thus, 
for the realization of sustainable real estate development, 
appropriate assessment must be made from different 
perspectives such as,   the effects of heat, ozone layer 
depletion, biodiversity, lifetime of usage and recycling.

THE CONCEPT OF SUSTAINABILITY

There are three main problems which are 
fundamental and which can influence the overall issues 
of sustainability in the built environment. Firstly, there 
is the increase in world population. In the 1850’s, 
the world’s population was around 1 billion people. 
However, at present, the world’s population has 
increased, exceeding more than 7 billion people and is 
estimated to reach about 10 billion people by the year 
2050 Wiliams25.  The U.S. Census Bureau projections 
show that the world population growth will continue 
into the 21st century, but its growth is slower. The world 
population is estimated to increase from 6 billion people 
in 1999 to 9 billion people by the year 2045, which is an 
expected increase of 50% within 46 years U.S. Census 
Bureau22. This increase will affect economic activities 
in developing countries. Malaysia is one of the four 
most populous countries following China, India and 
Indonesia, with many of them boasting off population 
growth around 100,000 people every day Torrance21.

The second thing underlying the issue of 
sustainability is the global economic growth. When the 
world’s population reached 1 billion people in the 19th 
century, the majority (80% majority) population will live 
in the city and the rest live in rural areas. After more 
than a century of industrial activities and urbanization, it 
is forecasted that the majority of the world’s population 
will see 10 times more people living in urban areas 
than those living in rural areas. At the same time, the 
population will increase the quality of life in addition to 
the increase in the per capita income as well as lifespan 
Torrence21.

Thirdly, the world climate is never really stable. 
This situation continues since the days of cold and heat 
up since the last ice age (ice-age).  The minimum sea 
level also shows a significant difference. We now have to 
be in the middle of the heating period. Human activities 
are actually accelerating the global warming process 
Torrence21.

The sustainability issues began to be addressed since 
the early 70’s. A group of industrial entrepreneurs who 
call themselves the Club of Rome, from Massachusetts 
Institute of Technology (MIT) in the U.S. have created 
the first computer that can generate simulations and 
trends related to the influence and change to the world’s 
resources. In 1972 a report known as “Limits to Growth” 
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was published. Although the content of the report is just a 
mere approximation, the content of the report is an initial 
information for the government and relevant agencies on 
the use of resources.  Energy savings forecast and its 
impact presented in the report have been very surprising.

However, the “Limits to Growth” report was 
regarded too pessimistic, mainly due to its troublesome 
calculating system. In the meantime, a pioneering 
idea has led to the Optimistic Model.  It is about a set 
of boundaries which is more subjective, yet flexible, 
produced by Herman Kahn and his colleagues in their 
book ‘The Next 200 Years: A Scenario for America and 
the world “in 1976. Their conclusion is that technology 
can solve all problems that arise:

‘200 years ago, almost everywhere human beings 
were comparatively few, poor and at the mercy of the 
forces of nature. 200 years from now, we expect, almost 
everywhere they will be numerous, rich and in control of 
the forces of nature’.

Continuous warning was made by Meadows et al13, 
in his argument about food shortages caused by climate 
change and increased pollution and toxins in the soil, 
which are partly due to the acidity in the atmosphere that 
causes acid rain around the world. The sequence of this, in 
March 2005 a comprehensive global study was launched 
by the Millennium Ecosystem Assessment (MEA). 
This study is an extreme comprehensive assessment 
of ecosystem health of the world.    This study is the 
result of four years’ worth of work by 1,300 scientists 
from 95 countries. This assessment is the first attempt to 
examine the global health world in 24 different areas of 
ecosystem services (May and Caron12.

As a result, the environmental quality of the planet/
earth is found to be deteriorating and developing 
countries are the most affected. Only four of 24 examined 
ecosystems will be able to enhance their ability to harness 
the human population in terms of food production May 
and Caron12. Food production is a good aspect for the 
growth of population within 40 years.

From the remaining ecosystem services which are 
examined, it is found that 15 services record a decrease, 
whilst another 5 are stable. The declining services 
include the provision of fresh water, fisheries, air and 
water purification. Ecosystem changes that occur have an 
impact on people due to problems such as the emergence 
of new diseases, the continuous spread of diseases such 

as malaria, changes to the water supply and shortages 
of fishery resources. Not a single country, even the rich 
ones, is able to combat the declining ecosystem. The 
interactive relationship between man and nature are 
inseparable. However, there is good news that we can 
avoid this problem in the future if we implement the 
changes from now.

At the global level, coordination between trade and 
environment occurs via negotiations. At the national level, 
government policies need to ensure that market prices 
reflect the value of ecosystem services, such as actual 
costs for energy, water and land. Results of previous 
studies show that price is an effective mechanism to force 
people to change and become more efficient in the use of 
resources. Furthermore, at the local level, citizens must 
take responsibility for being active participants in making 
resource management decisions. Experience has shown 
that, ecotourism and sustainable harvesting of forest 
products are more effective when the native citizens are 
involved in the decision making process.

ISLAMIC PERSPECTIVE ON 
SUSTAINABILITY

The environment from an Islamic perspective is 
based on the revelation of the Qur’an, the existence of 
a close relationship between man and nature and God. 
Mankind and nature are bounded by a divine nature, 
that all beings receive sustenance from Him. There is 
no separation between humans or nature from God 
(Abubakar, 1997).

Allah said “And to Allah belongs whatever is in the 
heavens and whatever is on the earth. And ever is Allah, 
of all things, encompassing…” (4:126)

Islamic ethical attitude towards the environment is 
due primarily to the fact that Islam is not just a set of 
beliefs, but is a way of life, manhaj of life (as defined 
by As SayyidQutub, a leading Islamic scholar of the 
20th century). Islam comes to reinforce the belief in 
one God, and clearly aims to create a new community 
(ummah) from among individuals who would be better 
creatures, who submit fully to God and accept the moral 
code of ethics and behave in compliance with Islam. 
The Regulations cover all the actions, whether that is 
expected to be adopted by members of the community 
or of any regulation that limits it Mawil11. Clearly, the 
important thing is that this responsibility is generally a 
part of Islam.
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In formulating the development of the country, 
a designer must be able to plan spiritual values which 
result from the integration of three relationships that 
serve as the main basis, which are:

 i. The relationship between human and his Creator 

 ii. The relationship between human and other 
humans

 iii. The relationship between human and the 
environment.

The resulting relationship is an accurate form of 
civilization Nor Aishah15. Human relationship with 
nature is a form of manifestation in which mankind as 
an administrator on this earth is responsible to exploit 
and prosper the earth. Humans have a role as a builder, 
decorator and saviour to the environment and not bring 
damage and destruction Nor Aishah15. This explains 
human’s heavy responsibility, whereby apart from 
developing the country, they are also responsible to 
always preserve the earth so that it is not polluted.

THE IMPACT OF THE DEVELOPMENT TO 
THE ENVIRONMENT

According to Roaf etal. (2005), the building 
construction activities are the main contributors in the 
world’s carbon cycle, due to the fact that the activities 
greatly make use of fuel to; 

 i. produce construction materials;

 ii. support transportation activities; and

 iii. Generate the energy of buildings.

As much as 50% of carbon dioxide has been 
processed to generate the energy in buildings Anderson 
et.al2, whereas 25% more is produced from transportation 
activities. The irony lies in the fact that, the greenhouse 
effect is the result of gas release, consequently leaving a 
disastrous impact on the global climate change.

In building constructions, it is estimated that 3 
billion tonnes of materials have been used for a year, and 
they have produced 10% to 30% solid waste remnants 
thrown into main rivers and other water sources in most 
countries. Buildings in the world have made use of 40% 
natural resources/materials and also 30% of energy from 
them Rees16. The materials produced in factories are in 
need of a lot of fossil fuels, and as the result, a lot of raw 
materials have to be mined.

As an example, for 1 tonne of cement, 2 tonnes of 
mined raw materials are needed, almost 1 tonne of carbon 
dioxide and approximately 6kg of nitrous oxide will be 
produced, further providing an impact to greenhouse gas 
refilling.  This shows that buildings serve as an important 
contributor towards the affected world ecology and the 
impact on the greenhouse Graham5.

Graham5, has further identified the existence of 
four categories of effects to the buildings and to the 
environment, which are:

 z Resource depletion;

 z Physical disturbances;

 z Pollution; and

 z Social and cultural effects.

RESOURCE DEPLETION

Matters concerning resource depletion refers to the 
building and the construction operation process.  Normally, 
these resources are fossil materials, mineral materials 
and wood.  It is difficult to replenish these resources as 
it is simply too time-consuming for these resources to be 
reproduced.   As an example, the timber wood that comes 
from the fell tree needs to be replaced. To get this back, 
these trees need to be replanted. These trees may need to 
be replaced in 40-50 years to come Graham5.

The effect of building construction can also be 
seen on the ecology of systems like the forests, rivers, 
swamps, clean water and this should be considered as 
early as at the planning stage. Planning should also 
take into account this resource depletion at the stage of 
constructing the building, after the construction and the 
operations that take place in reused buildings Wood28. 
The wood, for instance, can be reused and recycled as 
the resource can be planted, but the felling of forest trees 
has destroyed a large part of the ecosystem contained in 
the forests and the replacement would take a long time.   

FOREST ERADICATION

The main consequence for forest eradication would 
be the climate change. The change to the environment 
resulting from forest eradication happens in many ways. 
First off, there has been a drastic temperature change 
in nearby areas. This is because, the functions of the 
forests lie in their cooling property as air moisture can 
be maintained Wood27.
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Secondly, we have to face a long changing process of 
the global climate.  As aforementioned, forest eradication 
has contributed to the global heat or its corresponding 
process when the weather becomes hotter if the sun glare 
penetrates right into the atmosphere (Kay, 2002).

The ozone layer is a mass of oxygen or the ozone 
particle (O3) that acts a shield in the atmosphere against 
the hazardous ultra-violet rays that originate from the 
sun. The layers comprise of oxygen particle that reacts 
with carbon monoxide. This reaction will make use of the 
oxygen particle.  This happens when the gas of carbon 
monoxide enters the atmosphere, where the ozone will 
react and the volume of oxygen will be reduced, causing 
the ozone layers to gradually erode Kay8.

The third effect to the environment would be the 
natural underground springs. The springs is the common 
resource of drinking water for people who live in areas 
surrounding the forests. There will be more underground 
springs when it is raining as the roots of the trees will 
naturally hold the water. Therefore, water absorption into 
the ground will add to the already existing seepage water.  
Imagine what will happen when we run out of forests? 
When it rains, the water will directly flow right into the 
soil without it staying on the surface of the soil. This also 
prevents the water from evaporating.   Direct evaporation 
into the soil will also cause the well to dry up.

PHYSICAL DISTURBANCE

The physical consequences that happen during the 
construction process are only evident after the building 
is complete and occupied. Such environmental damage 
is due to the maintenance, refurbishment and demolition 
activities, as these processes are consistently carried out 
throughout the lifespan of the building. Apart from that, 
Sayce19 also identifies the three main environmental 
issues that serve as the outcome from the effects of the 
construction to the environment namely:

 i. The loss of land productivity: The land used 
for the buildings will lose its productivity from 
various aspects like the loss of habitat for both 
flora and fauna.

 ii. Disturbance due to building constructions: As 
the activity is carried out the environment will be 
undergoing pollution like land erosion that can 
pollute the river, also causing flash flood in the 
surrounding areas.

 iii. Reduced and loss of biodiversity: Happens when 
natural resources are explored like the felling of 
timber, oil mining etc., and this further ruins the 
ecosystem. This also means that the surrounding 
will suffer too from pollution.

POLLUTION

Pollution will take place due to the resource 
productivity and the building operations that not 
only give an impact to the environment, but also the 
architecture as a whole. The widespread use of synthetic 
materials, mechanical ventilation, added with the 
blunder of selecting the resources will definitely lead to 
a dangerous internal environment to human health. The 
internal air quality is integral to our health White et.al24. 
Internal air pollution due to toxic materials/resources are 
detrimental to the occupants’ health as well as interfering 
the work environment. This phenomenon is known as 
the ’building sick syndrome’.

This syndrome is contributive to coughing, asthma 
and fatigue.  One of the factors behind cases of asthma 
would be the dust or pest easily collected on our carpets, 
blinds and so on. Interior designers should consider 
certain specifications to mitigate this problem.

Apart from that, another pollution would be 
coming from synthetic materials. It is a possibility that 
the construction sites have already been polluted with 
chemical substances leading to the construction workers 
and occupants to contract diseases after they have settled 
in the building.

EFFECTS TOWARDS SOCIAL AND 
CULTURE

It is rather difficult to detect the effects of 
construction to both aspects of social and culture as 
compared to other factors, especially in surroundings 
that have already remained strong and stable.  Rapid and 
drastic development will leave a great mark on social and 
cultural activities of the locals.  The development that is 
to be done should ultimately place great importance on 
the local people’s sentiment and sensitivity.

As an example, constructions that have caused great 
disturbances to historical buildings and the obtainment 
of ownership of lands belonging to the locals need to 
be addressed accordingly. Also, the society also needs 
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to be informed of the impacts resulted from using toxic 
materials and matters pertinent to energy use. Buildings 
can also affect the visual factor, either negatively or 
positively and the effect to the community is also 
worth considering. Early planning with a close look at 
the aspects mentioned will make it easier on the future 
construction activities planned.

CONCLUSION

Humans are always on the lookout for the best 
approach to address the issue of natural resource use. 
Various alternatives have been explored and discussed. 
A wide array of discussions and initiatives at the global 
level has often been organised.  Developed countries 
have often pointed fingers at the developing countries for 
the consequences and factors that contribute to the issue 
at hand. Nevertheless, an absolute solution is yet to be 
realised. Thus, the challenge that the world has to rise to 
is to inculcate the green-building practice as to offer an 
opportunity to design eco-environment-based buildings 
using the design integration approach with sustainable 
requirements. Sustainable building development 
encourages resource maintenance, including energy 
efficacy and renewed energy, water conservation 
characteristics, consideration over the effect to the 
surrounding and the reduction of waste towards creating 
a healthy and comfortable environment. Sustainable 
development also affects the way people live.  The 
existence of development has brought about a significant 
intervention to the ecosystem of the Earth. Nonetheless, 
the society has conducted and launched various kinds 
and approaches of sustainable development for the 
benefit of mankind.
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ABSTRACT

This study investigates the direct relationship between emotional quotient (EQ), teachers’ work performance 
and effective leadership. This study follows the quantitative paradigm and used cross sectional research 
method to identity the factors that influence teachers’ work performance. This study’s sample comprised of 
teachers of National Secondary Schools (SMK) in the northern states of peninsular Malaysia. Cluster and 
random sampling were used to choose the samples from the study’s population. The results of this study 
shows that EQ has a positive and significant relationship with teachers’ work performance.  In the meantime, 
the results of the regression analysis show that effective leadership plays a partial mediating role in the 
relationship between EQ and teachers’ work performance.

Keywords: Teachers’ work performance, emotional quotient, effective leadership.

INTRODUCTION

Malaysia aspires to become a developed nation by 
2020. In this endeavour, one of the key field that has 
been identified to contribute to a developed nation is 
education. In this regard, the Government Transformation 
Programme (GTP) was initialised by the Prime Minister 
in 2009 and education is one of the main National Key 
Resource Area (NKRA) (Ministry of Education, 2009). 
Therefore, increasing   the excellence of  the national 
education system is an ongoing process that needs to 
be undertaken and this requires adaptiveness among 
teachers so that they can  illustrate effective work 
performance for  the best of the students’ interests, and 
in return, improving the status of education in Malaysia. 
These progressive changes are in line with the Education 
Development Master Plan (PIPP) (2006-2010) which is 
aimed to develop a world class education system to fulfil 
the aspiration for Vision 2020. This calls for teachers’ 
and school administrators’ perpetual commitment in 
executing all of the education development policies and 
improving their work performances so that the goals of 
education can accomplish.

PROBLEM STATEMENT

The literature review conducted shows that there 
a few past researches that focused on the relationship 

between emotional quotient (EQ), effective leadership 
and work performance. First, a review was done to 
investigate the relationship between EQ and work 
performance. Past studies shown that there is a positive  
and significant relationship between EQ and work 
performance Rahmasari20; Salmiah21; Trihandini23. 
On the other hand, these researchers were not focused 
on work performance in the context of education. 
Therefore, there is still a gap that needs to be fulfilled to 
look at the extents of the influence of such relationship 
on work performance among teachers. This statement 
is supported by Mehmood, Qasim, & Azam13 and Nurul 
Hudani  et al16.In line with Malek Shah & Nor Shah12 
and Nurul Hudani et al16, which stated that EQ can 
influence employees’ work performance. Besides that, 
Noriah et al15, stated that studies on EQ are in abundant 
in the western world, however, the number is still very 
limited in Malaysia. 

Second, the review of literature indicate that there are 
a few researches conducted on the relationship between 
leadership and work performance. Such studies include 
Pradeep dan Prabhu19, which focused on the public and 
private sectors while Thamrin22 focused on the shipping 
industry. Both findings show that there are link between 
leadership and work performance. Furthermore, 
there are various studies which focused on education, 
including Jay10; Adejumobi & Ojikutu2; Paracha et al18; 
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Adeyemi3 and Duze7. All of these studies have shown 
that there is a relationship between leadership and work 
performance. Finally, past empirical studies show that 
effective leadership can play a mediating role in the 
relationship between emotional quotient and teachers’ 
work performance. Therefore, to measure the role of the 
medeating variables in the relationship, a systematic and 
scientific approach need to be taken in this study. In this 
regard, this study focuses on the relationship between 
these three variables to thoroughly  understand how EQ 
process influence teachers’ work performance.

Research Question

 1. Does emotional quotient has a positive and 
significant relationship with teachers’ work 
performance?

 2. Does leadership have a positive and significant 
relationship with teachers’ work performance?

 3. Does effective leadership mediate the relationship 
between emotional quotient and teachers’ work 
performance?

LITERATU REREVIEW

Emotional quotient (EQ) and teachers’ work 
performance: Emotional quotient is an important aspect 
in cultivating a productive work environment. Past 
researches show that EQ has a significant relationship with 
work performance Rahmasari20; Salmiah21; Trihandini23. 
All of these three researches show that EQ has positive 
relationship with work performance. However, these 
studies are not focused on the relationship between EQ 
and teachers’ work performance in the education field. 
Therefore, there is still a gap in investing the extents of 
such relationship on teachers’ work performance.

Emotional quotient (EQ) and effective leadership: 
Emotional quotient is a play a significant role in 
determining an individual’s actions and behaviour. Past 
studies such as Barling et al5, Batool6, Harms & Crede9, 
Nurul Hudani et al16, Palmer et al17, Wang & Huang24, 
dan Weinberger25 found that emotional quotient is 
linked to effective leadership. Based on the literature 
review of past researches, this study posits that effective 
leadership also influence teachers’ work performance. 
To test the hypothesis that proposes the presence of such 
relationship, a hypothesis was developed to determine 
the predicted outcome.

Effective relationship and teachers’ work 
performance: Effective leadership, according to Goetsch 
(2005) is one’s ability to inflict and provide inspiration to 
other individuals, give commitment voluntarily to fulfil 
the predetermined organisational objective. Meanwhile, 
Abdul Ghani Abdullah1, Nurul Hudani et al16, Pradeep 
& Prabhu19 dan Thamrin22 statedthat effective leadership 
can inrease work performance. This is further supported 
by Akhiar et al4 who believe that leadership is the main 
administration function that can maximise workers’ 
efficiency. Furthermore, researches stated that empirical 
researches conducted by Abdul Ghani Abdullah1 

inthe context of leadership among principals in 151 
daily secondary school in three states, Perlis, Kedah 
and Penang. The finding shows that transformational 
leadership among principals is capable to improve 
teachers’ work performances. From the literature review 
and empirical study conducted by past researchers, 
the researcher believes that efficient leadership also 
influence teachers’ work performance.

RESEARCH METHODOLOGY 

Research Design: This study is a quantitative study 
which adopted the cross sectional survey based on the 
questionnaire responses from the study’s respondents. 
The study population comprises of teachers in national 
secondary school (SMK) in the northern states of 
peninsular Malaysia.

Study Sample: The study’s population comprised of 
teachers of national secondary school (SMK) working in 
the education sector in the northern states of peninsular 
Malaysia. The study’s locations are the states of Perlis, 
Kedah, Pulau Pinang dan Perak which consist of 44,028 
teachers and the study samples comprise of 380 teachers. 
This study adopted cluster sampling which divides the 
population tonon-overlapping areas or clusters. These 
clusters are then divided into a set of new clusters 
depending on the random selection process. As a result 
of this procedure, Perlis JPNP, PPD Kota Setar in Kedah, 
PPD Seberang Perai Utara in Pulau Pinang and PPD 
Batang Padang in Perakwere chosen as the study clusters 
which comprise of teachers’ representatives from every 
national secondary school in every district under the 
jurisdiction of the state’s education department.

Measurements: To measure teachers’ work performance, 
this study adopted the questionnaire by Muhammad 
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Amin et al14, while Goleman8 was used for emotional 
quotient, finally, the questions for effective leadership 
was adopted from Bass & Avolio (1995)’s (Multifactor 
Leadership Questionnaire, MLQ).

RESULTS AND ANALYSIS

The reliability analysis for the variable teachers’ 
work performance shown an alpha value wasα=.760, 
meanwhile for EQ, the alpha value was α=.709 and the 
alpha value for effective leadership was α=.724.All of 
the data obtained were analysed using the IBM SPSS 
Statistics Version 22software.

Variables Number of 
Items

Cronbach’s 
Alpha

Teacher’s Work 
Performance 25 .760

Emotional Quotient 27 .709
Effective Leadership 28 .724

Note: N = 324

Table 1 displays the results of the Cronbach’s Alpha 
for theteacher’s work performance, emotional quotient 
and effective leadership were above the suggested 
threshold of 0.70, except for participation which was 
slightly below (Chua, 2012). Table 1 summarizes the 
reliability coefficients of the measures.

RESEARCH FINDING

The relationship between emotional quotient, 
effective leadership and teachers’ work performance. 

Table 2: Result of correlation test

Variable Effective 
leadership

Teachers’ 
work 

performance
P value

Emotional 
Quotient 0.403** 0.614**  0.000

Effective 
Leadership 1 0.511**  0.000

**Correlation is significant at 0.01; * Correlation is 
significant at 0.05; 

Dependent variable: Teachers’ work performance

Based on Table 2, correlation analyses were 
conducted to determine the relationship between EQ 
(emotional quotient), effective leadership and teachers’ 
work performance. The study found that there is a 
significant and positive link between emotional quotient, 
effective leadership and teachers’ work performance, 
where the correlation values were (r=0.614; p<.01)
and (r=.511; p<.01). Meanwhile, there is a mediate 
relationship betweenemotional quotient and effective 
leadership with the correlation value(r=.403; p<.01).

Table 3: Linear regression between emotional quotient (EQ) with teachers’ work performance

Dependent Variable ß Coefficient T value P value VIF value Result
Emotional Quotient 0.850 13.974 0.000*** 1.000 Supporting
R²: 0.378
Adj. R²: 0.376
F-statistic: 195.272
Note: *** significant at  0.01
**   significant 0.05

 a. Predictor  (constant), Emotional quotient (EQ)
 b. Dependent variable: Teachers’ work performance 

Table 3 illustrates a significant, positive relationship 
between EQ and teachers’ work performance, as shown by 
the correlation value of r2=0.378 and r2adjusted =0.376. 
R2showed  that 37.8% of teachers’ work performance 
are explained by EQ. Meanwhile the remaining (100%-
37.8%= 62.2%)are explained by other factors that were 

not investigated in this study. Meanwhile the Anova 
test found the F statistic (1,322) =195.272, p<0.01 was 
bigger than the F-critical value =6.63. Therefore, EQ is 
significantly positive (ß= 0.850, t=13.974, p<0.01) and 
contributes to teachers’ work performance.
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Table 4: Linear regression between effective leadership with teachers’ work performance

Dependent Variable ß Coefficient T value P value VIF value Result
Effective leadership 0.362 10.678 0.000*** 1.000 Supporting
R²: 0.261
Adj. R²: 0.259
F-statistic: 114.018
Note: 
*** significant at  0.01
**   significant 0.05

 a. Predictor  (constant), Effective leadership

 b. Dependent variable: Teachers’ work performance

Table 4 shows the significant and positive relationship between effective leadership and teachers’ work 
performance. This is illustrated through the finding of r2=0.261and r2adjusted =0.259. R2value shows that 26.1% of 
teachers’ work performance were explained by SQ. Meanwhile, the balance (100%-26.1%=73.9%) were explained 
by factors that were not discussed in this research. Next, the Anova test found that the value of Fstatistic (1,322) 
=114.018, p< 0.01) indicating that the F value is bigger than F-critical = 6.63. Therefore, SQ is significantly positive 
(ß=0.362, t=10.678, p<0.01) and contribute to teachers’ work performance.

Table 5: Summary model, Anova and coefficient motional quotient, effective leadership and teachers’ work 
performance

Dependent 
Variable

Model 1 Model 2 Model 3 Model 4
Coefficient

ßßßß t Coefficient t Coefficient t Coefficient t

EQ 0.85 13.974*** 0.789 7.910*** 0.362 10.678*** 0.674 10.880***
EL 0.223 7.025***
R² 0.378 0.1630 0.261 0.460

Adj. R² 0.376 0.1600 0.259 0.457
F-statistic 195.27 62.565 114.02 136.97

Note:
*** significant at 0.01
**   significant at 0.05

 a. Predictor (constant), emotional quotient(EQ), effective leadership (EL)
 b. Dependent variable: Teachers’ work performance

Table 5shows the results of the analyses conducted 
involving the EQ, effective leadership and teachers’ 
work performance in reference to the model specification 
table, Anova and coefficient. The first model analysis 
shows that there is a significant positive relationship 
between EQ and teachers’ work performance (ß=0.850, 
t=13.974, p<0.01). Meanwhile, in  testing  the second 
model , which is the relationship between EQ and 
effective leadership, the finding also showed that there 

is a positive, significant relationship (ß=0.789, t=7.910, 
p<0.01). Furthermore, the third model analysis showed 
that effective leadership has a relationship with teachers’ 
work performance (ß=0.362, t=10.678, p<0.01).

For the final step, identifying the role of effective 
leadership as a mediating variable, was conducted 
simultaneously on teachers’ work performance. The 
finding from these analysis would indicate that whether 
the relationship is significant enough to be the basis in 
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determining the role of effective leadership as the either 
the partial or complete moderator of the relationship. The 
results of the analyses conducted found that EQ has a 
significant relationship (ß=0.674, t=10.880, p<0.01)with 
teachers’ work performance after the leadership factor 
was simultaneously tested. However, the strength of this 
relationship is relatively weak compared to the direct 
relationship with teachers’ work performance (ß=0.850, 
t=13.974, p<0.01). Therefore, it can be concluded that 
effective leadership play a role as a moderating factor 
as part of the relationship between emotion quotient and 
teachers’ work performance.

DISCUSSION

The study findings in relation to EQ and work 
performance are parallel to the studies by Rahmasari20,   
Salmiah21 dan Trihandini23, which in general, found that 
in general, there is a significant relationship between EQ 
and  work performance among teachers. Besides that, 
the study findings had proven that effective leadership 
play a moderating role in the relationship and teachers’ 
work performance. In general, the study’s findings show 
that EQ plays an important role in increasing the work 
performance among SMK teachers from the northern 
states of peninsular Malaysia, therefore, EQ and effective 
leadership is considered as a crucial element that can 
propel education excellence among teachers.

SUMMARY

In all, emotional quotient play plays an important 
role in determining teachers’ excellence and this can be 
illustrated through its relationship with teachers’ work 
performance. Besides that, effective leadership also 
plays a moderating role in the relationship between EQ 
and teachers’ work performance.
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ABSTRACT

Healthcare in Least Developed Countries is poor. Telehealth has the potential to improve healthcare. 
Assessing the readiness is important for a successful adoption of Telehealth. Therefore, the aim of this paper 
is to develop a framework to assess the readiness of health organizations in least developed countries in 
regard to the adoption of Telehealth. Due to the difficulty to study all countries Yemen has been chosen as a 
case study in this study. Therefore, Yemen Telehealth Readiness Assessment Framework (YTRAF) has been 
developed to assess the readiness. Meanwhile, Yemen Telehealth Readiness Assessment Tool (YTRAT) 
has been developed for collecting data. YTRAF and YTRAT have been used to assess the readiness of the 
Ministry of Public Health in regard to adoption of Telehealth in Yemeni health system. A qualitative approach 
including interview, focus group and observation have been used. The outcomes of the interviews revealed 
that the Ministry of Public Health is in need for considerable efforts to raise the level of its readiness in 
several areas to be ready for successful adoption of Telehealth. Furthermore, the interviewees have released 
the potential of Telehealth to improve the current healthcare in rural areas in Yemen and they have accepted 
to use Telehealth to do their duties.

Keywords: Health Information Technology, Telehealth, Readiness, Least Developed Countries

INTRODUCTION

Least Developed Countries (LDCs) are the countries 
with low indicators of socio-economic development in 
accordance with the United Nations organization and the 
lowest ranked in accordance with the human development 
index in the world. A country is classified among the 
countries with the least development according to three 
criteria which are per capita income, human resources 
and economic vulnerability UNCTAD31.

In this time, 49 countries are involved in the 
classification of least developed countries UNCTAD31. 
LDCs, with a total area of 20,818,177.5 sq. km. 34 
countries are located in Africa, 8 countries are located 
in Asia, 5 countries are Islands and one is located in the 
Caribbean. LDCs have a population around 954 million, 
representing around of 13% of world populations, spread 
in urban and rural areas and islands IBRD-IDA11.

LDCs suffer from poor healthcare systems, especially 
in the rural and underserved areas UNCTAD32. In fact, 

these areas represent the most areas of it. Furthermore, 
a largest share of LDCs people live in these areas 
(Herrmann et al., 2011).

Despite international efforts to improve the situation 
of the least developed countries the economic and social 
situations are deteriorated which in turn increased the 
gap between them and the developing countries, not to 
mention developed countries. In addition, the number 
of LDCs is increased from 24 countries in 1971 to 
49 in 2015 UN30. According to report UNCTAD32 
the country’s health system is important factor to the 
development of productive capacities, which in turn 
helps to achieve the economic growth of the country. 
Consequently, economic development helps to make 
the next generation better healthier and thus improve 
the economy and society. Therefore, this is the call 
to study the potential opportunities to improve the 
healthcare systems in the LDCs taking into account 
LDCs setting such as the readiness for new solutions.
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Telemedicine has the potential to improve the 
healthcare system Bashshur et al2; Yellowlees35. The 
terms of Telemedicine and Telehealth can be used 
interchangeably Bashshur et al2. Therefore, this paper 
proposed Telehealth as a solution for improving the 
LDCs’ healthcare systems. Reid27 has defined Telehealth 
as “Telehealth is the use of advanced telecommunication 
technologies to exchange health information and provide 
healthcare services across geographic, time, social and 
cultural barriers”.

Yemen is a geographically diverse country located 
in the southern part of the Arabian Peninsula with total 
area of 527,970 km2 and total population of 24 million 
Kandeh and Kumar16.

Yemen is one of the least developed countries 
UNCTAD32. Therefore, this paper has selected Yemen 
as a case to conduct this study due to the difficulty of 
studying all the least developed countries. There is a lack 
of research in using technology to improve the Yemeni 
health system. However, this paper is the first study in 
the adoption of using Telehealth to improve the Yemeni 
health system, especially in rural and underserved 
areas. This paper is started with introduction and briefly 
stated the problem. This study also proposed Telehealth 
Readiness Assessment Framework (YTRAF) and shows 
the result followed by the discussion and conclusion.

METHODOLOGY

A qualitative approach including interview, focus 
group and observation has been used. To assess Telehealth 
readiness, this study has designed tool that contain four 
steps, which start by reviewing official documents as 
well as internationals’ reports and assessments related 
to Yemen. Furthermore, review the existing Telehealth 
readiness assessment frameworks. The second step used 
observation method to investigate the current health 
status. The third step used the focus group method to 
develop and approve the Yemen Telehealth Readiness 
Assessment Framework (YTRAF) and Yemen 
Telehealth Readiness Assessment Tool (YTRAT). As 
for the final step, interviews are used to assess the 
readiness of the Ministry of Public Health in regard to 
the adoption of Telehealth in the Yemeni heath system.

A total of forty two semi-structured interviews were 
conducted among selected key informants who have 
experience in Telehealth, ten interviews with health 

professionals, ten interviews with policy makers and the 
rest of the interviews with others (i.e., social workers, 
independent health researchers and health professionals 
from international health institutions).

Thematic analysis was utilized to analyze the 
collected data.

Developing a Yemen Telehealth Readiness Assessment 
Framework (YTRAF): With regard to the adoption 
of Telehealth in Yemen to enhance the current health 
status, the Yemeni Ministry of Public Health needs to 
prepare a set of factors to be ready for the anticipated 
change brought by the use of Telehealth. Therefore, a 
framework has been developed to identify these factors. 
Four sources of information were utilised to develop 
the framework, which are the same three sources of 
information utilised by Khoja et al19, namely literature 
review, existing scales and expert opinion and this 
study added observation method.

It is a widely held view that the failure in the 
implementation of Telehealth would causes great 
losses in terms of time, money and effort. Therefore, 
an assessment of Telehealth readiness in rural areas 
is crucial prior to implementation Jennett et al13. 
Moreover, the failure of Telehealth implementation 
could be avoided by examining and mitigating the 
barriers that influence implementation Oak23. Similarly, 
Jennett et al15 indicated that a successful introduction 
of e-health requires the examination of political, 
social, organisational and infrastructure factors and 
revealed that the assessment of e-health readiness can 
reduce the risk of failure after introduction. 

From the foregoing, the introduction of Telehealth in 
Yemen requires framework and tool capable of assessing 
Telehealth readiness and appropriate for Yemen, which 
is one of the least developed countries.

Based on the extant literature review, there are 
many Telehealth readiness assessment frameworks and 
tools that focus on developed and developing countries, 
but not for least developed countries. According to 
Khoja et al19 there is a big difference between developed 
countries and developing countries. Therefore, they 
developed a framework in assessing e-health readiness 
to be adapted for developing countries. Furthermore, 
the result of Al-Huneiti1, study revealed that there is 
a gap between developing countries and developed 
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countries in regard to e-Health. Moreover, Alliance for 
Building Capacity (2002) report suggested that, when 
assessing e-health readiness, the constructs that need to 
be investigated should be relevant and put in the context 
of the study undertaken. Hence, this calls for developing 
a new framework in assessing Telehealth readiness to 
be adapted for the least developed countries.

Telehealth readiness is measured by assessing the 
status of the government in areas most important to 
adopt of programmes using ICT Khoja et al19. However, 
this paper assessed Telehealth readiness in the Ministry 
of Public Health because it is responsible for the 
Yemeni health system. Cultures, health needs and health 
readiness are different among countries. Therefore, 
developing a framework for assessing the readiness of 
the country regarding successful adoption of Telehealth 
is important.

According to Coleman and Coleman7, there are 
currently six assessment frameworks that are commonly 
used for assessment which are Campbell et al5; Demiris 
et al8; Jennett et al14; Khoja et al20; Overhage et al25; 
Wickramasinghe et al34.

Jennett et al15 utilised a qualitative approach to 
explore the readiness of the rural community for the 
implementation of Telehealth services. They conducted 
16 semi-structured telephone interviews. In addition, 
they held two communities’ awareness sessions 
followed by five focus groups. Finally, they conducted 
two in-depth interviews. However, after the analysis, 
they suggested four types of community readiness: Core, 
engagement, structural and non-readiness. The result 
of this study created a framework that can be used to 
investigate the rural and remote communities in terms 
of Telehealth readiness to improve the opportunity of a 
successful implementation.

Wickramasinghe et al34 developed a preparedness 
framework to assess a country’s preparedness in 
regard to the adoption of e-health. It consists of grids 
that are able to assess the preparedness of any e-health 
system. Low, medium and high are identified as the 
levels of preparedness. In addition, their framework 
has four prerequisites, which are ICT infrastructure, 
standardised policies, governmental regulations and 
user accessibility. Furthermore, four main impacts 
of these prerequisites include IT education, global 
economic standing, cultural impacts and impact of 

morbidity or disease load. Finally, their framework 
uses the prerequisites and their impacts to assess the 
preparedness.

Khoja et al20 stated that the use of e-health has 
benefits and also risks. Moreover, to avoid the risks, 
the governments must assess and prepare themselves 
before the change and adoption of the system that 
requires the use of ICT. They added that there is a big 
difference between developed and developing countries 
in terms of access to ICT. So, they created a conceptual 
framework that can be used for developing e-health 
readiness assessment tools for healthcare institutions in 
developing countries.

Li et al21 developed a framework for e-Health 
readiness assessment from a pandemic perspective. 
They noted that the readiness assessment must be carried 
out so as to understand and mitigate the challenges that 
are likely to appear during the e-health implementation. 
Also, they pointed out that the readiness assessment 
will minimise the chances of failure and maximise the 
hope among healthcare professionals of achieving the 
desired goals.

Sharma and Schober29 developed a conceptual 
framework to assess the organisational readiness for 
implementing nutrition program. Structural and external 
factors, staffs attributes and other psychological factors 
were the constructs of the conceptual model. They have 
chosen it based on the literature. Finally, they have 
validated their conceptual framework through data 
collected in focus groups conducted among ECE centre 
staff members. 

For more clarification, there are many assessment 
frameworks such as: A framework for assessing ehealth 
readiness for public and private healthcare institutions 
in Pakistan Khoja et al18; a framework for Assessing 
ICT readiness for Tele-cardiology Chattopadhyay et 
al6; a framework to assess the needs and readiness 
for ehealth in developing countries Durrani et al9; a 
framework to investigate the readiness of community 
for Tele-psychiatry Pabst26; a framework for assessing 
the ehealth readiness in developing countries Oio et al24; 
a framework for e-health readiness assessment (Kgasi 
and Kalema17; a conceptual framework for investigating 
organizational factors that affect adoption of Telehealth 
by hospitals Gagnon et al10; and a framework for 
assessing ehealth readiness in Iran Rezai-Rad et al28.
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During the observation, some important facts to 
develop the Yemen Telehealth readiness assessment 
framework have emerged, such as: The seven enablers 
of COBIT5 are appropriate as factors to cover all aspects 
of the Ministry of Public Health. Thus, COBIT5 has a 
great potential to solve problems that may arise from 
using ICT. Furthermore, this paper takes into account 
the governance and management levels which are 
included in COBIT5 principles. Moreover, COBIT5 
defines seven enablers to support the implementation of 
a comprehensive governance and management system 
for enterprise IT ISACA12.

An expert committee has been formed. It consists of 
a group of members from the Ministry of Public Health, 
the Faculty of medicine, Sana’a university, Al-Qahera 
hospital, Yemen’s National Malaria Control Programme, 

International health institutions, ICT experts and 
independent members. The role of the committee is 
to guide, provide feedback and supervise the process 
of developing the framework and then approve the 
developed framework. There are four ways of contact 
between the members of the committee such as face to 
face, e-mail, social media and phone. Purposive sampling 
technique (based on their knowledge of Telehealth) and 
snowball technique were utilised to select the members 
of the committee Morgan22.

From the forgoing, this research has developed a 
framework to assess the readiness of the Ministry of 
Public Health in regard to the adoption of Telehealth 
in the Yemeni health system, namely Yemen Telehealth 
Readiness Assessment Framework (YTRAF).

Figure 1: Yemen Telehealth Readiness Assessment Framework (YTRAF)

YTRAF contains nine constructs, which are core 
readiness, engagement readiness and seven enablers of 
COBIT5, as shown in the Fig. 1.

Developing a Yemen Telehealth Readiness 
Assessment Tool (YTRAT): YTRAT is derived from 
YTRAF. Based on YTRAF constructs, questions were 
designed to examine the opinions of policy makers and 
health professionals about the readiness of the Ministry 
of Public Health’s adoption of Telehealth in the Yemeni 
health system. The questions were tested and validated 
by an expert committee and then have been translated 

into the country’s official language, which is Arabic, to 
be understood by the informants.

RESULT

Data Analysis of the Focus Groups: After several 
contacts and meetings, one focus group has conducted 
with expert committee members. The aim of this 
discussion is to approve the YTRAF and YTRAT. Semi-
structured questions were utilized in the discussion. 
Thematic analysis Braun and Clarke3 was utilized for 
analyzing the transcription of the focus groups. The 
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result was that all participants approved the Yemen 
Telehealth readiness assessment framework and tool.

Table 1: Thematic themes for the Interviews
Thematic Groups and Sub-topics

Thematic Group 1: Core Readiness
Sub-topic 1 Realization of problem
Sub-topic 2 Expression of dissatisfaction
Thematic Group 2: Engagement Readiness
Sub-topic 1 Recognition of benefits
Sub-topic 2 Telehealth as a solution
Thematic Group 3: Policies and Framework Readiness
Sub-topic 1 Existing and new policies 
Sub-topic 2 Framework 
Thematic Group 4: Organizational Structure Readiness
Sub-topic 1 Organizational Structure 
Thematic Group 5: Processes Readiness
Sub-topic 1 Internal processes 
Sub-topic 2 International process 
Thematic Group 6: Information Readiness
Sub-topic 1 Information
Thematic Group 7: Culture, Ethics and behavior 
Readiness
Sub-topic 1 Cultural/social factors
Thematic Group 8: Services, Infrastructure and 
Application Readiness
Sub-topic 1 Services 
Sub-topic 2 Infrastructure
Sub-topic 3 Applications
Thematic Group 9: People, Skills and Competencies
Sub-topic 1 People, Skills and Competencies
Sub-topic 2 The well*
Sub-topic 3 Training and Awareness*

* New themes have been explored

Data Analysis of the Observation: Observation has 
been conducted for investigate the healthcare status in 
rural areas and to assess the needs of rural health facilities 
for using Telehealth. Thematic analysis was utilized for 
analyzing the transcription of the observation. A part of 
the result supports the use of seven enablers of COBIT5 
in the development of YTRAF.

Data Analysis of the Interviews: Thematic analysis was 
utilized to analyze the interviews data. The researcher 
has utilized the constructs of the YTRAF as basic 

themes. For the purpose of exploration, the informants 
allowed them to express freely and add new information 
Buabbas4. Consequently, new themes were explored. 
Results were presented by addressing each of the topics 
of the table. These explored themes have been added to 
the basic themes, as shown in Table 1.

Table 1 shows the thematic themes for the Interviews, 
it presents 9 thematic group and 17 sub-topics.

The Result of the Interviews as Follows

Realization of Problem: All informants agreed that 
there are serious health problems in Yemeni healthcare 
system, in particular in rural areas. Some of them said 
“People are forced to travel a long distance from the 
village to urban cities to obtain healthcare services 
sometimes more than 50 kilometers, 10 hours due to bad 
transportation, also sometimes they could not find the 
vehicle or there is no road especially in the rainy season, 
where the roads are destroyed”. Another one said “health 
facilities are not open 24/7 in our area”. Also, another 
one added “Rural people can’t easily find a car to travel 
to urban cities seeking for health services especially at 
night”. Most of them agreed that beside the healthcare 
services fees in urban, rural people have to pay other 
costs like travel fees, transportation fees, food fees and 
resident/housing fees in urban. Moreover, they agreed 
that rural residents are in need of life-saving healthcare 
services. Overall, all informants strongly agreed that 
there are problems in the current healthcare system in 
the provision of health care services in particular in rural 
and underserved areas.

Expression of Dissatisfaction: All informants agreed 
that there are difficulties for health recipients to obtain 
good healthcare services. Also, most of informants 
agreed that there are difficulties for health professionals 
to consult each other. In addition, it is impossible to 
continue education and enhance skills. Therefore, all 
informants are dissatisfied of the current health status. 
One of them said “Health professionals are forced 
to travel a long distance for consulting others, or to 
obtain information and/or upgrade skills”. Overall, all 
informants are dissatisfied of the current health status.

Recognition of Benefits: Opinions are varied among 
informants from rejection to approval that Telehealth 
has the potential to enhance rural health care system. 
Most of the informants have weighed the benefits of 
Telehealth because they have recognized the benefits of 
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Telehealth. It is noticed that approvers are divided into 
two types, those who have experience in the field of 
Telehealth and those who have read or/and heard about it 
before. Meanwhile, most of the rejecters were graduated 
more than twenty years ago and did not recognize the 
benefits of Telehealth. On the other hand, the approvers 
share the same words “We can continue studying and 
enhance skills while we are working in rural areas. Even 
that, we can consult and access the internet for learning 
the newest knowledge related to our field”. The director 
of communicable disease control program stressed that 
Telehealth is useful for us. He said “The system can 
facilitate the control and mitigate the spread of epidemic 
diseases by sending reports to the Ministry to take the 
necessary action to control the spread of the disease”. 
One informant said “There are numerous expected 
benefits from the use of Telehealth in poor countries 
especially in their rural areas”. Finally, all informants 
have weighted the benefits of Telehealth.

Telehealth as a Solution: A few informants disagreed 
that Telehealth is the best solution for the current rural 
health problems. Moreover, they asserted that the 
solution is to increase the number of health facilities 
and hiring more health professionals. But their proposed 
solution is not suitable due to economic crisis and limited 
resources of Yemen. On the other hand, the majority of 
informants agreed that Telehealth is the best solution due 
to the potential of Telehealth and limitation of resources 
in Yemen. Three of informants said “Some of the policy 
makers did not accept Telehealth as a solution due to 
limited knowledge about technology, fear to use it and 
the resistance to change”. The majority of informants 
said “Telehealth is the best solution in these days due 
to the current situation in Yemen”. Furthermore, they 
accept the use of Telehealth to do their duties.

Existing and New Polices: All informants agreed that 
one of the most critical issues in the Ministry of Public 
Health is that no policies which organize, control, or 
even mention the adoption of Telehealth. To confirm 
the previous sentence, they said that “the Ministry has 
established two centers of telemedicine at Al-Thawra 
hospital and Al-Kuwait hospital, but it didn’t work 
due to lack of plans and policies”. All informants 
agreed that there are no national Telehealth strategy 
or policy, interoperability requirements and standards 
for Telehealth services. Moreover, there is no national 
coordination mechanism for Telehealth, legislation and 
regulatory frameworks which exist for sharing health 
information and data protection. Some informants 

pointed that the importance of issuing a policies which 
regulate the use of ICT and Telehealth prior the adoption 
of Telehealth. There are no appropriate policies related 
to health information system. Also, there are available 
regulations but not enforced. Informants suggested 
developing a new policy and framework for ICT and 
Health Information Systems. Overall, most of the 
informants agreed that Yemen remains in the early stages 
of using ICT in the delivery of health care services. 
Moreover, all informants endorsed the need to advocate 
and develop a national policy and strategy on using ICT 
and Telehealth.

Framework: From the information gathered, there is an 
obvious absence of any sort of guidelines, procedures 
and documents which could be referred to as a Telehealth 
framework.

Organizational Structure: The Ministry of Public 
Health has branches and offices across the country. 
Most informants praised the organizational structure of 
the Ministry of Public Health and they added that the 
structure is ready to adopt the system; however, it needs 
some improvement. Furthermore, they revealed that 
there are two extant components related to Telehealth 
in the current organizational structure of the Ministry 
of Public Health which are Health Policy unit and 
Health Planning and Development sector. Overall, the 
majority of informants have emphasized that structure 
of the Ministry of Public Health will need to be revised 
before it can manage and organize new technology such 
a Telehealth.

Internal Processes and International Process: The 
Ministry deals with two basic types of health processes. 
Processes which is applied to health facilities and 
processes that is applied at the national level. At the 
local level (i.e., inside the health facilities), most of the 
informants have agreed that the majority of hospitals 
have utilized processes which fit with the implementation 
of Telehealth. These processes can be categorized 
as Administrative processes, Laboratory processes, 
Radiology processes, Pharmacy processes, Clinical 
documentation processes and Reporting processes. 
The Ministry does not enforce hospitals to follow a 
certain type of categorization of processes but hospitals 
define its own categorization of processes according to 
their environment and capacity. Overall, all informants 
agreed that Telehealth will be appropriate with the health 
processes mentioned above.
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At the international level, there are identified 
processes which feed the Ministry with health 
information that needed for the decision makers to create 
and establish new plans and policies, these processes 
can be categorized as: Demographic indicators; alerts of 
diseases; and reports related to the Shortages of health 
facilities, health professionals and health equipment, 
the availability and quality of healthcare services and 
the whole current health status monitoring. Director of 
the Malaria control program said” We have information 
system to gather information about the affected areas of 
malaria and issuing alerts in case of dangerous rates. But, 
this system is not linked to a unified data base; therefore 
it is preferred to use Telehealth to link all health facilities 
in Yemen”. Overall, all informants agreed that Telehealth 
will facilitate the national processes.

Information: All informants agreed that health 
information represents a great importance to the Ministry. 
The analysis of transcripts of the interviews revealed 
that health and statistical information are needed by 
the Ministry to complete its activities. The result of 
interviews pinpointed that there is no unified mechanism 
that is utilized by health facilities to gather and transmit 
the data from districts (i.e., rural) to governorates and 
then to the Ministry. Moreover, there is no tool that 
measures the credibility of these data after processing 
and analyzing the received data and then using it to issue 
the annual report. Overall, Most of the informants agreed 
that Telehealth will support the Ministry activities.

Cultural, Ethics and Behavior: It is believed that Islam 
rules are the most important factor that may affect on 
adopting new thing such as a technology in our country. 
All informants have emphasized that if the new behavior 
conflicts with Islam’s rules, it will be rejected by the 
government and people. Norms play an important role 
in determining behavior. The following are some of the 
informants’ opinions: “We will accept to do something 
new, if does not conflict with our customs and traditions”. 
“Some basics of Telehealth system must be translated 
from English into Arabic, such as entries and queries. 
This is because most nurses and managers who cannot 
deal with the English language”. “It must hold awareness 
sessions on Telehealth for both health recipients and 
health professionals in order to increase their knowledge 
that Telehealth does not conflict with the teachings of 
Islam or with customs and traditions”. “It must treat 
cautiously with some customs and traditions such as 
confidentiality and privacy”. “It must treat cautiously 

with women. In our country, women resist to diagnosis 
their cases by a man. Moreover, resist taking a picture 
and using video conferencing. Therefore, it must inform 
them that it is normal, safe and confidential”. “There is 
no culture of use of information for decision making 
among the health professionals”. Overall, Telehealth 
must not conflict with Islam rules.

Services: Informants placed a large emphasis on 
improving the health situation in rural areas. Using 
Telehealth is a must to provide some electronic 
services by health facilities such as video conferencing, 
consulting, continuing education and managing health 
information.

Infrastructure: Analysis of the transcripts of the 
readiness assessment interviews revealed that, the 
components required for Telehealth implementation in 
Yemen are available at the governorates level and at 
the national level such as hardware, software, network, 
Internet, etc, but it is not appropriate in term of capacity, 
speed and modern. Moreover, the infrastructure of 
the Ministry of Public Health needs to be improved. 
Furthermore, the Ministry of Public Health has the basic 
of ICT that was distributed in some of the rural health 
facilities such as telephone lines and computers. Also, 
the informants asserted that this ICT infrastructure 
could be using it to connect the Internet and run the 
Telehealth as a first step. Furthermore, the interviews 
revealed that, the electricity problem in Yemen must be 
taken as a serious matter. Overall, serious steps must be 
taken to improve the level of Infrastructure.

Applications: Analysis of the transcripts of the readiness 
assessment interviews revealed that the Ministry does not 
have unified health information system, unified database, 
electronic health record and Telehealth system. Also, 
most of the informants asserted the need of developing 
unified health system and national data repository with 
all relevant data and reports. Finally, others suggested 
developing a national data warehouse and improving 
a unified health information system and harmonize its 
data. The Director General of Information and Research 
Department said “Despite the improvement efforts, the 
health system remains underdeveloped. That’s due to 
low allocated budget and poor planning. I think using 
ICT will solve this problem”. Overall, serious steps must 
be taken to improve existing systems and develop new 
applications.
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People, Skills and Competencies: The interviews 
with informants confirmed that the Ministry of Public 
Health has adequate capacity in ICT such as trained 
staff with great skills. In addition, the Ministry has 
distributed ICT trained staff across all governorates 
and one-third of rural areas. In spite of above 
information, the Ministry cannot provide technical 
support to all governorates and rural areas due to 
financial and logistics constraints. Director General of 
Information and Research Department said “We have 
assessed the human resources and we found out that 
the Ministry of Public Health has health professionals 
who are having skills and experience in using ICT and 
health information systems”. The result shows that 
the health professionals are ready to use Telehealth 
system to meet their needs. Moreover, they expressed 
some concerns privacy and confidentiality of their 
data. Summary of all above, most of the informants 
agreed that Ministry of Public Health has sufficient 
human resources to use ICT and Telehealth.

The Will: The interviews revealed that willingness is one 
of the most important factors that affect in succeeding 
projects. It is noteworthy that most of the initiatives that 
have failed because of the lack of willingness by the 
leadership of the Ministry in order to make it work. 

Training and Awareness: Telehealth is a new 
technology for most of health professionals in Yemen. It 
requires changing the way of delivering health services 
from traditional mode to newest mode. So, it can be 
expected that it will be resisted by those who do not 
yet understand it. For this reason, it is necessary to give 
the health professionals and recipients training courses 
and awareness sessions about Telehealth in order to 
understand the Telehealth.

DISCUSSION

Readiness is an important predictor of successful 
change implementation Weiner33. Moreover, it 
becomes an essential requirement prior to Telehealth 
implementation Jennett et al13. Therefore, the readiness 
should be assessed before successful implementation of 
Telehealth.

This paper proposes a validated Yemen Telehealth 
Readiness Assessment Framework (YTRAF) to assess the 
readiness of the Ministry of Public Health to successfully 
adopt Telehealth in Yemen. In the line to achieve this, 

YTRAF framework has been used to develop a validate 
Yemen Telehealth Readiness Assessment Tool (YTRAT) 
which is a useful and necessary tool for collecting 
data to help a country to identify and thus addresses 
areas require further attention in order to undertake a 
successful Telehealth initiative Wickramasinghe et al34. 
Furthermore, it facilitates and used as guidelines for 
assessing the readiness by the researcher, policy-makers 
and health professionals.

Much works are required for Yemen to be ready 
for adopting Telehealth. In addition, more emphasis 
is needed on identifying the deficiencies which cause 
unready situations. In fact, Yemen is in need to use 
Telehealth due to its potential to address diverse 
problems by increasing the quality, accessibility, 
deliver health services at a distance and cost reduction 
Bashshur et al2; Yellowlees35. Therefore, the Ministry 
of Public Health should be assessed in order to have a 
clear understanding of what is expected when they are 
implementing Telehealth. 

Discussing the Telehealth readiness assessment 
result revealed that the Ministry of Public Health is in 
need great efforts to raise the level of its readiness in 
several areas to be ready for successful and sustainable 
adoption of Telehealth. Moreover, to assess the 
Telehealth readiness there are several factors should be 
taking into account due to their effect on the adoption 
of Telehealth such as realization of problem, expression 
of dissatisfaction, recognitions of benefits, Telehealth 
as a solution, existing and new policies, framework, 
organization structure, internal process, international 
process, information, cultural, ethics and behavior, 
services, infrastructure, application, the will, people, 
skills and competencies and awareness and training.

CONCLUSION

Three contributions have been made by this paper 
which are Yemen Telehealth Readiness Assessment 
Framework (YTRAF) has been developed to investigate 
the readiness of health institutions in regard to adoption 
of Telehealth; Yemen Telehealth Readiness Assessment 
Tool (YTRAT) has been developed for collecting data to 
investigate the readiness of health institutions in regard 
to adoption of Telehealth; and this is the first research 
that studies adopting Telehealth deeply in order to 
improve the current healthcare system in Yemen.
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The limitations are: The scarcity of studies on 
Telehealth readiness for Yemen; the researchers have got 
important official documents, reports and assessments 
about the current Yemeni health system, but it was 
not used for research purposes because it is classified 
as a secret (i.e., not allowed for publishing); and some 
interviewees had given too much information, while, 
others have concealed the important information.

Yemen is one of the least developed countries. Due 
to the great similarities in settings between Yemen and 
the rest of the least developed countries, findings can be 
generalized and, YTRAF and YTRAT can be used for 
the least developed countries.
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ABSTRACT

Inspired by the idea of promoting equality opportunities across individuals can enhance economic growth 
through the allocation of human resource based on their best use, we examine the extent of inter-generational 
social mobility in Northern region of Malaysia. Using both descriptive and Ordinary Least Square (OLS) 
estimation, we analyze the possibility of income and occupation change of the poor households in rural 
areas. The findings demonstrate that both level of education and type of occupation reflect a significant 
improvement of inter-generational social mobility. Interestingly, the findings also indicate that social 
mobility in Malaysia is relatively higher than in other countries where more space and equal opportunities 
are enjoyed by all walks of life in the nation.
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INTRODUCTION

Since independence, Malaysia economy has grown 
rapidly and greatly enriched Malaysians. In merely 57 
years, Malaysia has transformed from a backward society 
rife with poverty into a country with one of the lowest 
poverty rates in Asia, poverty incidence at about 1.0 
percent of population in 2014. However, the significant 
reduction in poverty is not accompanied with significant 
reduction in income inequality. Shows by the Gini 
coefficient which remains high at 0.41 in 2014 (World 
Bank, 2015). According to Mukaramah, SitiHadijah 
and Zalina14, Malaysia Gini coefficient has decreased 
only slightly from 0.51 in 1970 to 0.41 in 2014. Income 
disparity ratio between ethnic groups is still high where 
the income of the Chinese is more than one and a half 
times the income of the Malays and the income of the 
Indian is more than one times the income of the Malays 
in the 2000s. More significantly, rural-urban disparities 
seem to have risen. Income disparity between rural and 
urban households deteriorated from 1:1.81 in 1999 to 
1:2.11 in 2013. The rural-urbanincome disparities in 2013 
are found to be almost at the same level as in 1989.

Hence, income inequality is still regarded as one of 
the major problems in Malaysian economy. However, 
measures of income inequality are like snapshots that 

cannot tell anything about lifetime income or mobility. 
They just reflect differences in income at a specific point 
in time, but not whether those at the top or bottom of the 
income distribution are moving up or down or expect to 
do so.

Therefore, intergenerational social mobility is 
an issue of concern; from a social justice perspective; 
a society where the children of the poorest families 
continue to be among the poorest, and the children of 
the wealthiest families continue to be the richest, should 
be undesirable. A branch of economics literature has 
developed models where initially, a society is divided 
into a group of rich and a group of poor people. Richer 
group invests in human capital and therefore has 
higher labour income within skilled formal sector and 
bequeaths resources to their descendants’ education. 
With decreasing fertility rates, rich dynasties maintain 
and perpetuate their status. The second group invests 
insufficiently in human capital, works in the unskilled 
sector and generation after generation leaves less 
inheritance to their children. Greater fertility rates 
associated with this group helps to uphold poverty 
conditions. If there is neither intergenerational mobility 
between the generations nor public policies to promote 
it, the initial distribution of “rich” and “poor”, associated 
fertility rates and many other variables determine if this 
society converges to a situation of inequality or more 
equality. 
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Within the context of Malaysia, there are many 
reasons why the issue of intergenerational mobility 
should be examined. Intergenerational mobility may 
improve equity by reducing economic inequality, 
promoting social justice and achieving a more equitable 
allocation of resources. The extent of intergenerational 
mobility may thus be seen as a measure of equality of 
opportunity. Intergenerational mobility may also be an 
instrument for achieving greater economic efficiency. If 
inequality is found to arise from lack of social mobility, 
this may have serious policy implications. A revisit on 
the educational policy, early childhood investment and 
health care policy seems very important as these policies 
could affect the extent to which the social and economic 
position of individuals in a society is determined and 
inherited. This to ensure that the social and economic 
position of individuals in a society is determined by their 
skills and ambitions rather than by inherited advantage 
or disadvantage. The ways resources are allocated 
across generations may influence overall social welfare 
defined over the entire income distribution of different 
generations (Atkinson1). Indeed, in all present actions, 
past and future generations are inherently represented: 
past generations, because current actions embody their 
legacy, and future generations, because current decisions 
affect their well-being through the various endowments 
that they will inherit. 

In Malaysia, it is crucial to measure the ‘equality’ 
of society more along the lines of economic social 
mobility rather than purely through the income or 
wealth measures. The idea is to have people begin at 
more or less the same starting point, then proceed in 
accordance to their own ability and willingness to work.  
Economic mobility in this sense means that whatever 
your personal circumstances, you can reach the top of 
the social and economic ladder. Therefore, instead of 
focusing on inequality, economists shouldexamine a 
more comprehensive measure of social mobility which 
provides a better measure of changing opportunities than 
do traditional measures of inequality. 

Therefore, in this study, we propose to measure and 
analyse the existence and the extent of intergenerational 
social mobility in Malaysiaby focusing on the 
phenomenon of rural people getting out of the poverty 
circle. The analysis is based on a survey of the rural 
households in the northern region of Malaysia, 
comprising the states of Kedah, Perlis, Pulau Pinang and 

Perak in 2015.  Hence, this paper is organized as follows; 
in the next part, the literature review and methodologies 
were discussed. Then the researchers report empirical 
results and conclusions of the study and discussion of 
further policy implications are discussed in the last part 
of the paper.

LITERATURE REVIEW

The issue of social change and transformation of 
rural communities in Malaysia has been the subject of 
study in earlier landmark works by Ungku Aziz in the 
1960s and IshakShaari in the 1980s. However, specific 
studies in the intergenerational social mobility are very 
few in Malaysia. Among them are (Lillard and Willis12; 
Lillard& Kilburn11; Solon16).

Lillard and Willis12 explored evidence concerning 
the relationship between parents’ and children’s 
education using the Second Malaysian Family Life 
Survey (MFLS-2), which contains information on the 
education of as many as four generations within a given 
family. These data allow the authors to study the spread 
of education in Malaysia over much of this century by 
examining the educational attainment of birth cohorts 
from 1910 to 1980. More significantly, the authors used 
these data to study the effects of parental education on the 
progress of their children through elementary, secondary, 
and post-secondary school within a sequential discrete-
time hazard model, which allows for correlations among 
unmeasured family and individual-specific components. 
For a subset of the cohorts, the authors were able to 
introduce time-varying covariates to measure a family’s 
economic circumstances, the quality of its environment, 
and the composition of the subset at the time a given 
decision is made.  Lillard& Kilburn11 estimated a value of 
0:26 for Malaysia’s elasticity, meaning that, one percent 
increase in parent education affects 26 percent increase 
in the education of children. In other words, an increase 
of approximately one level of parent education will lead 
to education of children increased by two levels. Based 
on this study it was found, that educational upgrading 
between generations was a core influence for improving 
mobility.

A burgeoning literature has estimated the extent of 
intergenerational earnings mobility for other countries. 
Blanden4 used data for Britain, the United States, West 
Germany, Canada, Sweden, Norway, Finland, and 
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Denmark, and concluded that “America and Britain 
have the highest intergenerational persistence (lowest 
mobility)”. Conversely, the Nordic countries and Canada 
are the most mobile. Moreover, Jänttiet al9 compared 
mobility in Finland, Denmark, Norway, Sweden, 
the United States and United Kingdom using mean 
regression procedures and transition matrices. The results 
show that Denmark is the most mobile country (with an 
intergenerational elasticity of earnings of 0.071), followed 
by Finland (0.173), Norway (0.155), Sweden (0.258), 
United Kingdom (0.306) and the United States (0.517).

Meanwhile, Orsetta Causa, Sophie Dantan and 
Åsa Johansson (2009provided a comparable estimate 
of intergenerational wage and education persistence 
across 14 European OECD countries based on a new 
micro data from Eurostat. The empirical estimates 
show that the relationship between parental or socio-
economic background and offspring’s educational and 
wage outcomes is positive and significant in practically 
all countries. Intergenerational wage persistence is 
relatively high in southern European countries, as well 
as in the United Kingdom. Likewise, intergenerational 
persistence in education is relatively high both in 
southern European countries and in Luxembourg and 
Ireland. In contrast, both persistence in wages and 
education tends to be lower in the Nordic countries. 
Intergenerational social mobility is measured by several 
different indicators since no single indicator provides a 
complete picture. 

In his analysis, Corak8 noted the large cross-country 
differences between on the one hand Denmark, Norway, 
Finland, Australia and Canada where the elasticity is 
less than 0.20, and the United States, United Kingdom 
and Italy, where the estimated elasticity is higher than 
0.40. For example, an elasticity value of 0.50 - as in 
Italy or the United Kingdom - implies that 50% of the 
relative difference in parental earnings is transmitted, 
on average, to their children. An elasticity of 0.15 (as in 
Denmark) implies that 15% of the difference in parental 
earnings is transmitted to their children. 

 Chettyet al7 presented new evidence on trends 
in intergenerational mobility in the United States 
using administrative earnings records. They found that 
percentile rank-based measures of intergenerational 
mobility have remained extremely stable for the 1971-
1993 birth cohorts. For children born between 1971 
and 1986, they measured intergenerational mobility 

based on the correlation between parent and child 
income percentile ranks. For more recent cohorts, they 
measured mobility as the correlation between a child’s 
probability of attending college and her parents’ income 
rank. They also calculated transition probabilities, such 
as a child’s chances of reaching the top quintile of the 
income distribution starting from the bottom quintile. 
Based on all of these measures, they found that children 
entering the labour market today have the same chances 
of moving up in the income distribution (relative to their 
parents) as children born in the 1970s. 

The literature reveals a general consensus regarding 
the importance of education to the capacity of people to 
be upwardly socially mobile. Lochrie (2004) discussed 
the connections between parental education with child 
poverty, low educational attainment, family dysfunction 
and social exclusion in the United Kingdom. He 
also discussed how educational opportunities for the 
whole family can transmit the motivation to succeed 
to children. Lillard& Kilburn11 showed that education 
regimes where access to education is unfavourable to 
lower income families adversely affect intergenerational 
mobility. Solon16 theoretical model reveals that a more 
progressive public investment in human capital tends to 
increase mobility. Another theoretical model by Davies, 
Zhang and Zeng (2004) affirms that “starting from the 
same inequality, mobility is higher under public than 
under private education”. However, an empirical study 
of Britain by Blanden, Gregg and Machin (2005) found 
that “the big expansion in university participation has 
tended to benefit children from affluent families more 
and thus reinforce immobility across generations”. 

Chusseau, Hellier and Ben-Halima (2014) 
reviewed the economic literature on the impacts of 
several dimensions of education upon intergenerational 
inequality persistency. They stated that the critical 
increase in the population education level in all countries 
has not come with lower inequality. The basic tools of 
education and intergenerational mobility modelling are 
subsequently exposed education functions, education 
decision making etc. In the theoretical review section, 
they analysed the cases in which education leads (i) to 
human capital convergence in the long term and (ii) 
to social stratification with the emergence of under-
education traps. A simple modelling of both cases 
is proposed for two types of educational decisions, 
one based on the family expenditure on education 
and the other on the time spent for education. The 



     1502      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

factors that generate social stratification and under-
education traps are especially underlined. Next, the 
empirical literature on the determinants of educational 
attainment and intergenerational mobility is reviewed. 
The review reveals the crucial impact of family 
backgrounds on educational attainment in all countries. 
It also demonstrates huge and lasting differences across 
countries in terms of intergenerational mobility.

Louw, Berg and Yu (2006) investigated the role 
that parents’ education plays in children’s human 
capital accumulation. The study analyses patterns 
of educational attainment in South Africa during the 
period 1970-2001, asking whether intergenerational 
social mobility has improved. It tackles the issue in 
two ways, combining extensive descriptive analysis of 
progress in educational attainment with a more formal 
evaluation of intergenerational social mobility using 
indices constructed by Dahan and Gaviria (2001) and 
Behrman, Birdsall and Szekely (1998). Both types of 
analysis indicate that intergenerational social mobility 
within race groups improved over the period, with 
the indices suggesting that South African children are 
currently better able to take advantage of educational 
opportunities than the bulk of their peers in comparable 
countries. However, significant racial barriers remain in 
the quest to equalise educational opportunities across the 
board for South African children.

A recent study conducted by researchers from the 
London School of Economics and Political Science 
(LSE) concludes that part of the reason for the decline 
in mobility in Britain has been the increasing relationship 
between family income and educational attainment - “this 
was because additional opportunities to stay in education 
at both age 16 and age 18 disproportionately benefited 
those from better-off backgrounds.  The research also 
shows that “family income in the childhood years does 
make a genuine difference to educational outcomes, rather 
than reflecting other aspects which differ across families.”

Azevedo and Bouillon (2010) stated that while 
intergenerational education mobility have improved in 
recent decades, which may increase income mobility for 
younger cohorts, overall, the Latin American region still 
presents lower intergenerational social mobility. Previous 
studies suggest that these results might be associated to 
social exclusion, low access to higher education, public 
policies and labour market discrimination. Joseph 
Rowntree Foundation (JRF 2005) found that class 

origins were the key to children’s occupational outcome 
but that having economic assets in the home, and having 
a highly qualified mother were also very important.

According to d’Addio (2007) parental background 
can influence their offspring’s wages in various ways. 
In very general terms, parental background can affect 
these wages by boosting both the offspring’s labour 
productivity and their successful insertion in the labour 
market. One way in which children’s productivity, and 
hence their future incomes, can be enhanced is through 
the ability of parents to invest in their offspring’s human 
capital. However, wealth and assets passed on from one 
generation to another, the inheritance of traits that are 
important for economic success, such as propensities 
to undertake education, work ethics and risk-related 
behaviours, as well as local conditions such as growing up 
in advantaged neighbourhoods are other important factors 
explaining the transmission of income across generations.

Based on a cross-country comparison, Esping-
Andersen (2004) concluded that it is the social and cultural 
capital that parents are able to pass onto their children that 
might explain a lack of change in social mobility in many 
European and North American countries during the post-
war period, despite a comprehensive schooling system.

Eberharter (2013) used data from the German 
Socio-Economic Panel (SOEP), the Panel Study of 
Income Dynamics (PSID), and the British Household 
Panel Survey (BHPS) to analyse the hypotheses that 
the extent and the determinants of intergenerational 
income mobility and the relative risk of poverty differ 
with respect to the existing welfare state regime, family 
role patterns, and social policy design. The empirical 
results indicate a higher intergenerational income 
elasticity in the United States than in Germany and Great 
Britain, country differences concerning the influence of 
individual and parental socio-economic characteristics, 
and social exclusion attributes on intergenerational 
income mobility and the relative risk of poverty.

Causa and Johansson5 noted that public policies such 
as education and early childcare play a role in explaining 
observed differences in intergenerational social mobility 
across countries. In addition, their study also found a positive 
cross-country correlation between intergenerational social 
mobility and redistributive policies.

Causa, Dantan and Johansson6 examines the 
potential role of public policies and labour and product 
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market institutions in explaining observed differences 
in intergenerational wage mobility across 14 European 
OECD countries. Their empirical results show that 
education is one important driver of intergenerational wage 
persistence across European countries. There is a positive 
cross-country correlation between intergenerational 
wage mobility and redistributive policies, as well as a 
positive correlation between wage-setting institutions that 
compress the wage distribution and mobility.

METHODOLOGY

Data: This study involves four states in the north 
Peninsular Malaysia which are Perlis, Kedah, Penang 
and Perak.  All respondents are located in the rural areas.  
The sampling frame was obtained from the Statistics 
Department, Kuala Lumpur. From originally 400, only 
333 samples were suitable for analysis after undergoing 
data refining process.  All these respondents met the 
study criteria which is a father who is 50 years old and 
above and had at the very least one son who is working.
Based on the respondents’ profile, we conclude “father” 
as head of household even though it may include mother 
as a head of household, so the term of “father” is used to 
simplify the respondents’ terms.

To achieve the study objectives, we employs the 
descriptive analysis and the regression model. In the 
descriptive analysis part, we first examine the extent of 
the inter-generation social mobility by looking at the 
social mobility indicators of the respondents (fathers) 
and their son.

Explanatory Variables: Based on literature review, 
we included nine independent variables which are 
Father education level (Edu_Father); Father attitude 
(Att_Father); Father community involvement (Inv_
Community); Asset ownership in the family (Asset);  
Existence of a university in vicinity of the respondent’s 
house (Avaiable_Uni); Distance of respondent’s house 
to town centre (Near_Town); Distance of respondent’s 
house to highway (Near_highway); Distance of 
respondent’s house to bus station(Near Bus Station) and 
Location of respondent’s house to tourism centre (Near_
TourismLoc).

As our interest in this research is to investigate the 
influence of father’s education on social mobility, the 
variable Father education (Edu_Father) is included to 
examine whether a father’s level of education will give an 

impact on the probability of occurrence of social mobility 
or not. Here, dummy variable is used for the father’s level 
of education. We assign the value of one (1) to fathers 
who have primary school education level, the value of 
two (2) to fathers who have secondary school education 
level and the value three (3) to fathers who have tertiary 
education level. The preliminary expectation of the study 
is Father education level will positive significantly affect 
the occurrence of social mobility. 

Besides Father education level, Father attitude 
(Att_Father) and Father involvement in the community 
(Inv_Community) are also expected to influence the 
probability of occurrence of social mobility. Father’s 
attitude or more accurately the self-spirit of the father 
while bringing-up his children probably influence their 
educational attainment. 

Father’s attitude is measured using a likert scale for 
a few constructed items. In this study, the chosen items 
to measure the father’s self-spirit are hardworking, 
willingness to learn new things, willingness to take 
risk, and not easily discouraged. The respondents 
are requested to state the level of their spirit for each 
given item from highly disagreed; value one (1) to 
highly agreed; value five (5). All answer choices will be 
summed up and then transformed into percentages. The 
study expects that there will exist a positive relationship 
between fathers’ attitude or self-spirit (Att_Father) and 
the probability of occurrence of social mobility. 

Furthermore, we are also interested in investigating 
the effect of fathers’ involvement in the community 
(i.e. how active the parent is within the community) 
on the probability of occurrence of social mobility. In 
the study, we categorised local community activities 
into four as follows: Parents-Teachers Association 
(PTA); Village Sub-Committee; MosqueCommittee and 
Neighbourhood Watch Activities. 

 The respondents were asked whether they 
are involved in these activities or not and the extent 
of their involvement. There are there involvement 
level categories listed in the survey questionnaire: not 
involved, occasionally, and frequently.

For analytical purpose, respondents’ involvement 
result score will be summed up and then transformed 
into percentages form. The study expects that the more 
active the respondent or the higher score that he obtains 
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show how active a respondent is and the study expects 
that there exists a positive relationship between fathers’ 
involvement and the occurrence of social mobility.

Moreover, the government’s role in development 
which is the space and opportunity provided by the 
government is also expected to influence the probability 
of occurrence of social mobility. Five government 
development elements are used in the study namely 
Existence of a university in the vicinity of respondent’s 
house (Available_Uni); Distance of respondent’s house 
to town centre (Near_Town); Distance of respondent’s 
house to highway (Near_highway); Distance of 
respondent’s house to bus station (Near Bus Station) and 
Location of respondent’s house to tourism centre (Near_
TourismLoc).

These development elements are measured using 
Likert Scale (1-5) based on the contribution and 
influence of their existence to the respondents, from 
the value one (1) highly not contribute to the value of 
five (5) highly contribute. The likert values obtained 
are summed up and then we uses percentage scale for 
estimation purpose. The study expects there exists a 
positive relationship between all five elements with the 
probability of existence of social mobility.

Next, the study also considers asset ownership 
(Asset) factor in influencing the probability of occurrence 
of social mobility. There are five (5) asset items 
considered, namely shares/savings, land area, house 
ownership, rented house and machine ownership.  It is 
expected that the higher the number of assets owned, the 
higher the probability of occurrence of social mobility.

Descriptive Analysis: The descriptive analysis focuses 
on the education and job profiles of the fathers and their 
son as a core assessment on the reality of empirical facts 
in understanding the extent of the occurrence of social 
mobility between generations that is, fathers who live in 
the rural areas and their son.

Regression Model: Based on the definition, “social 
mobility is the ability of individuals or groups to 
move upward or downward in status based on wealth, 
occupation, education, or some other social variable”. 
Based on the literature, there is no strong evidence that 
support the best indicator for social mobility. Therefore, 
in some empirical studied such as Lillard and Willis12, the 
relationship between parents’ and children’s’ education 
is estimated to measure the extent of social mobility. 

Causa, Dantan and Johannson6 for example, estimate 
of intergenerational wage (wage outcomes of children) 
and education level (parental background) as a proxy of 
intergenerational social mobility.

Then, in this study we measure the extent of social 
mobility by estimating the intergenerational earnings 
elasticity between fathers and their son. In a perfectly 
mobile society, there will be no statistically significant 
relationship between the earnings of fathers and their 
son, while in an entirely immobile society, fathers and 
their son will occupy precisely the same positions in the 
earnings distribution. As a proxy for fathers’ earnings, 
we use educational attainments. Based on the previous 
studies, parents’ education plays an important role in 
determining children human capital accumulation. 
Family income in the childhood years does make a 
genuine difference to children educational outcomes. 
These studies suggest the higher level of parents’ 
education the higher the opportunities of their children 
to have higher outcomes.

The theoretical model of Becker and Tomes2,3 allows 
estimation of intergenerational income mobility through 
the following equation:

ln Yi,t= α + β lnYi, t−1+ ε i,t

where Yi,tis the children’s permanent income when 
they are adults (t indexing the generation and ithe family) 
and Yi,t−1 is the permanent income of parents (generation 
t-1), α is the average income of the children (generation 
t) when adults, εi,tcaptures unobserved components and 
β reflects the relation between the income of individuals 
and that of their parents.

This “intergenerational elasticity” expresses the 
fraction of relative income differences that is transmitted, 
on average, across generations; positive values imply 
generational persistence means that higher incomes of 
the parents will lead to higher child’s incomes,while 
negative values imply generational reversion of income 
(i.e. higher parental income leads to lower child 
outcomes). In general, the empirical evidence suggests 
a parameter 0 ≤ β ≤ 1.

FINDINGS
Social Mobility through Education: Table 1 shows 
information about the formal education possessed by 
the respondents who are fathers and the respondents’ 
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son. The level of formal education is divided into four 
classifications, which areno schooling, primary school, 
lower secondary school (SRP/PMR), higher secondary 
school (SPM), tertiary education (diploma/degree).

This study examines the highest level of formal 
education attained between two generations, that is, 
the education levelof parents and children. As shown 
in Table 1, the level of educational attainment by two 
generations, that is between parents (the new era of 
independence) and child (around 25-30 years earlier) 
shows a significant improvement. In accordance with 
the life in the new era of independence with rampant 
deprivation and limited access to education, 32.1 percent 
of the fathershave never received any formal education. 
Moreover, only 67.9 percent of the fathers have gone 
through a formal education system where 39 percent 
have attained secondary education level and 1.5 percent 
have tertiary education.

There is a noticeable increase in the level of education 
obtained by the sons where almost 100 percent of them 
have received formal education. Moreover, only 0.3 
percent have never received any formal education while 
1.8 percent have received primary education. Almost 98 
percent of them have secondary level of education and 
above. In fact, almost 40 percent of the son has received 
a tertiary education.

Generally, the study has found that there has been a 
transformation in terms of mobility in rural communities 
based on the educational aspect that is achieved by the 
two generations under study, the generations of parents 
and children. Mobility by level of education is recognized 
in importance as a key prerequisite for achieving a 
better life for the rural communities. This reflects that 
people have become more aware of the importance of 
formal education in life. In addition, through the well-
organisednational education system, rural people are 
able to obtain formal education.

Table 1: Level of Education of Father and Son

Level of Education
Father Son

Frequency Percent Frequency Per cent
No Education 107 32.1 1 0.3

Primary School 91 27.3 6 1.8
Secondary School 130 39.0 198 59.5

Tertiary (College and University 5 1.5 128 38.4
Total 333 100 333 100

Social Mobility through Occupation: A key feature 
that is often synonymous with rural communities is their 
dependence of their economic resources on agriculture. 
This section examines whether these communities still 
rely entirely on being a farmer, or have experienced 
occupational mobility between the generations of 
parents and sons.

Generally, the results show that there has been a 
substantial shift of employment between fathers and 
sons. The occupation as a farmer for a major source of 
income has been less interesting for the next generation. 
Occupation with the private and government sectors is 
more appealing and has increased in percentages for the 
current generation or the respondents’ sons.

Table 2 and 3 show the types of employment and 
categories of occupation, respectively, for both fathers 
and sons. Most of the fathers are employed in the 
agricultural sector (48.35 percent) and most of them 

are self–employed (70.27 percent). They are mainly 
involved in agricultural activities such as being rubber 
tappers, paddy-field farmers, coconut pickers, carpenters 
and fishermen. This is followed by 14.71 percent who 
do small-scale business. Meanwhile, of the respondents 
who work for a fixed salary 7.81 percent work in the 
private sector and 21.7 percent are in the public sector. 
The types fathers’ occupation categorised as public 
and private employment category are professional (3 
persons), technician (1 person), clerk (4 persons) and 
sales and services worker (3 persons).

Although there are sons who remain working in the 
agricultural sector, the number is significantly lower 
where only 15.3 percent of them are working in this sector. 
Another occupational category or labourers also shows 
a decline between the fathers and sons generations, from 
22:52 percent to 15.92 percent. Similarly, participation 
in business shows an increase between fathers and sons, 
from 7:51 percent to 14.71 percent.
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In contrast, social mobility in terms of public and 
private employment shows significant improvement 
between fathers and sons with an increase from 7.81 and 
7.21 percent to 28.23 and 20.42 percent, respectively. 
This implies that economic activities in Malaysia are 
oriented towards the non - agricultural sector.

Job categorised as professionals also shows an 
interesting finding thatis the percentage of sonsin this 
categoryare significantly higher than the percentage 
of fathers. Since most of the sons arehighly educated, 
it is expected that their occupation level would also be 
relatively high as compared to their fathers.

Table 2: Types of Employment of Father and Son

Type
Father Son

Frequency Percent Frequency Per cent
Employer/business 49 14.7 25 0.3
Government worker 24 7.2 68 1.8
Private sector worker 26 7.8 94 59.5

Self-employed 234 70.3 127 38.4
Total 333 100 333 100

Table 3: Categories of Occupation of Father and Son

Categories
Father Son

Frequency Percent Frequency Percent
Managers 0 0 0 0

Professionals 3 0.9 47 14.1
Technicians and associate professionals 1 0.3 27 8.1

Clerical support workers 4 1.2 44 13.2
Service and sales workers 3 0.9 10 3

Market-oriented skilled agricultural and livestock workers 0 0 0 0
Market-oriented skilled forestry, fishery and hunting workers 0 0 0 0

Subsistence farmers, fisherman hunters and gatherers 161 48.4 51 15.3
Craft and related trades workers 2 0.6 0 0

Plant and machine-operators and assemblers 16 4.8 40 12.0
Elementary occupations 75 22.5 53 15.9

Armed forces occupations 1 0.3 14 4.2
Businessman 53 15.9 34 10.2

Total 333 100 333 100

Regression Analysis to Examine the Extent of Social 
Mobility: Observation based on the descriptive analysis 
(Table 1 to 3) indicates that a change in economic 
returns has occurred for the latter generation as proven 
by the diversity in their level of education and types of 
work compared to the previous generation. While the 
descriptive analysis has explained about the changing 
patterns of education and employment of children 
against their parents, the question is how far can a child 
change without being influenced by the economic status 
of their parents?In other words, does a child who has 
a father having low economic status, able to increase 

his economic status than those who have a father with 
higher economic status? From another dimensional 
angle, the question that may arise is whether the son 
of a wealthy person will continue to be wealthy in his 
generation? If equal space and opportunities are given 
to the father, regardless of whether they havelow or high 
economic status, the possibility of the occurrence of 
a change in economic status to the sons’ generation is 
the same. Therefore, to analyse the overall size of the 
mobility that occurs, the correlation coefficient values 
between the generations are investigated to demonstrate 
the possibility of change between income classes.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1507      

The results of the OLS estimation analysis in Table 
4 shows that the level of education of sons is affected 
by the father’s education level, the attitude of the father, 
and the government’s role in the development of the area 
which is the existence of a university in the area. We 
expect the existence of development in the local area 
can help the process of social mobility that occurs for 
example, the establishment of a university,in addition to 
generating employment opportunities, can also provide 
spillover effect in terms of awareness of the importance 
of education to the locals. Therefore, the development 
could contribute positively to the respondents in thatarea.

Based on Table 4, the coefficient Edu-Fathervalue 
is used to measure the possibility of mobility between 
generations and the finding indicates that the level of 
education of the father (Edu_Father) ispositive and 
significant in influencing the sons’ level of education 
at the 1 percent significance level. The estimated 
intergenerational correlation coefficient is 0:12 that 
shows the former generation is able to transfer its 
economic status to the next generation.

Furthermore, the correlation coefficient value(0.17) 
is lower than the result obtained by Lillard and Kilburn11 
who estimated a value of 0.26 for Malaysia’s elasticity. 

This result also confirmed Solon’ssurvey in 1999 which 
found that Malaysia as a developing country is more 
mobile than developed countries. Thus, it’s also supports 
previous finding that found the estimated elasticities are 
higher for developed countries, such as Corak8 noted that 
the estimated elasticity of the United States, the United 
Kingdom and Italy is higher than 0.40. Meanwhile, Jänttiet 
al9 found that estimated elasticity of the United Kingdom 
and the United States are at 0.306 and 0.517, respectively.

The findings reflect that social mobility in Malaysia 
is higher than in other countries where more space and 
equal opportunities are enjoyed by all walks of life in the 
nation’s development. In other words, there is a change 
in the economic status of in the children’s generation 
(sons’ education level is higher) even though they may 
have a father who has low economic status (low level of 
education). For example, the education level of the father 
is only at primary school or do not attend school, but the 
education level of the son is found to have changed to 
a higher level (up to tertiary level). The results based 
on the value of the correlation coefficient between 
generations has strengthened the research findings based 
on the descriptive analysis which showsthat there exists 
an increase in the son’s level of education regardless of 
the educational status of the parents.

Table 4: Determinants of Son’s Education Level in Malaysia

Dependent Variable
Son’s Education Level

Son’s Education Level (primary school, secondary school (1-3), secondary 
school (4-5), college/diploma/stpm, university (first degree), Masters and above)

Independent Variable Coefficient Standard Error P Value
Constant 0.485 0.782 0.536

Edu_Father 0.167 0.054 0.002
Att_Father 0.280 0.121 0.021

Inv_Community -0.025 0.171 0.885
Asset 0.001 0.010 0.910

Avaiable_Uni 0.175 0.053 0.001
Near_Town -0.014 0.063 0.829

Near_Highway -0.026 0.065 0.682
Near_Bus Station -0.020 0.030 0.513
Near_TourismLoc 0.041 0.048 0.399

CONCLUSION

Overall, the study shows there has been a change 
between the fathers’ generation who live in the rural areas 
and children that reflects the transformation of society 
from one social position to a better social position. Our 

finding indicates that there is a change in the economic 
status of in the children’s generation (sons’ education 
level is higher) even though they may have a father 
who has low economic status (low level of education). 
Therefore, changes in the mobility form should be seen 
within the framework of a multi-causal or multi–factoral 
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analysis. For social mobility to occur, the person needs 
a combination of the driving factors, in particular, the 
factors of education, occupation, attitude and the role of 
government simultaneously through the effect of some 
development infrastructure in that area . Those that are 
in the high mobility position are fathers who have strong 
spirits and internal ability compared with fathers who 
experienced decreased mobility. Strong internal ability 
is seen through high self-regard to change. Moreover, 
the existence of the university near the respondents’ area 
is perceived as one of the main factors that influence 
social mobility.
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ABSTRACT

This piece aims to examine the outcome of number of factors on the business performance among SMEs 
Malaysia. A sampling survey was shared to 500 identified respondents in Malaysia. A total number of 207 
valid responses were obtained. Results show significant relationship between each of the two (out of three) 
independent variables and SME business performance. Social capital emerged as the most germane factor 
controlling the SME business performance. This component is followed by social innovation. Results also 
indicated that social capital and social innovation have notable influence on the SME business performance. 
This research paper is perhaps of the first to investigate SMEs involvement in social entrepreneurship 
activities particularly leading to improve the business performance using comprehensive set of variables 
through RBV Theory, Social entrepreneurship and SME growth Performance model in investigating their 
influence on SMEs business performance.

Keywords: Social Entrepreneurship,Innovation,Knowledge, Malaysia, SME, Performance

INTRODUCTION

Malaysian New Economic Model (NEM) clamour 
for inclusiveness of all social strata in economic 
activities, including underprivileged groups who are 
typically the beneficiaries of Social Entrepreneurship 
activities. There is a growth of the microfinance industry 
throughout the world which now reaches more than 100 
million customers worldwide Alekam et al1; Alekam 
et al2; Rhyne 2010). Social entrepreneurship is having 
profound hints in the economic system: creating new 
industries, validating new business models, and shifting 
resources to abandon societal issues.

Ashoka’s Founding CEO, William Drayton, 
who is recognised with creating the term “social 
entrepreneurship” Alekam et al; Hsu, 2005; Sen, 2007) 
and Bornstein (2004) considers that Asoka definition of 
social entrepreneurship is the most inclusive. Praszkier, 
R., and Nowak, A15 reported that Asoka’s definition of 
social entrepreneurship is new creative idea for solving a 
critical social matter, with an entrepreneurial behaviour, 

visioning broad social impact of design and possess an 
unquestionable ethical thread.

The pure definitions of social entrepreneurship 
slash through fields and notions, indicating that the 
phenomenon exists in some dimensions. The central 
dimensions of social entrepreneurship are identified: 
social mission, social innovation, social change, 
entrepreneurial skills and personality.

Social entrepreneurship can be seen as a plan 
which is developed by a person or groups of people 
coming together to generate, dispense, and sustain or 
disseminate social or environmental value in a new way 
through enterprise operations, such as social enterprise, 
non-profit, private or public institution Granados et al., 
2011; Lan, & Zhu12; Zahara, & Wright20.

Underpinning theory: Resource-based Theory: The 
Resource Based Theory initiated from the design of 
the industrial organization firm standpoint (Russo & 
Fouts, 1997). Many theorists of resourced-based theory 
advocate that the triumph of the firm is determined by 
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both internal and external factors (Dierickx & Cool, 
1989; Prahalad & Hamel, 1990; Wernerfelt, 1984). 
Organization attains sustained competitive benefits 
through the implementation of strategies exploiting 
their internal power by means of responding to their 
environmental opportunities while simultaneously 
dealing with external threats and keeping clear of 
internal weaknesses (Barney, 1991). Hence, the 
resource-based view studies the relationship between 
the organization’s internal characteristics and its 
organizational performance as well as its capacity to 
maintain profitability. The theory suggests that every 
organization has clear resources and capabilities, that 
provide the essential for the organizational strategy 
and is the principal foundation of the organization’s 
competitive advantage (Barney, 1991; Grant 1991). The 
thesis emphasizes on the resources as a component that 
is not easily-duplicated within other firms in an attempt 
to obtain competitive advantage Grant, 1991; Kim, 
Song, & Triche10.

The attributes and behaviour of the entrepreneur may 
be considered as a firm’s resource that offers internal and/
or external benefits. Khan and Anjum (2013) describe 
that leadership could create competitive advantage by 
cheering creativity and innovation in the organization. In 
their empirical study, they proved that leadership firmly 
influences competitive advantage of an organization. 
In addition to that, Mahmood and Hanafi (2013) have 
empirically shown that leaders that have the elements of 
adventure, innovativeness and pro activeness, which is 
deemed as the characteristics of the social entrepreneurs’ 
act, positively influence competitive advantage as well 
as organizational performance. The characterises and 
act of the entrepreneur in terms of social entrepreneurial 
behaviour and entrepreneurial leadership may also lead 
to the enhancement of the industry’s critical point in the 
competitive market through the provision of resources and 
simultaneously upgrading organizational performance.

Resource-based View Theory for SME Performance: 
In this piece, theoretical framework (Figure 1) laid on 
the resource-based view (RBV) theory of the industry 
(Masakure, Henson, & Cranfield, 2009; Lockett 
& Thompson, 2001; Barney, 1991) by Jay Barner, 
Progenitor of Modern resource-based view. This theory 
is a body of thought in strategic management, which 
has been applied to the analysis of SMEs in developing 
nations and also applicable for this research. The work 
of Penrose (1959), discovered this theory (RBV), who 
stated that unyielding is a collection of the productive 
resources of a wide range of strategic management topics 

Alekam et al2; Kang & Park, 2012. Its focus is explained 
the differences in a solid performance by recommending 
that there can be heterogeneity of firm-level differences 
among firms, thereby leading to sustenance of 
competitive advantage among them (Lavie, 2004). 
More so, this theory (RBV) perspective is to insist on 
strategic choice that will charge the firm managerial 
performance with the germane task of identifying, 
deploying and growing key resources to maximise the 
available resources. There exists a possibility of firms to 
generate, attain and sustained a competitive advantage 
as suggested by Ricardian, especially when the firms 
‘resources are valuable, rare, imitable, and organised 
(VRIO, formerly known as VRIN; non-substitutable) 
(Kang & Park, 2012; Lavie, 2004; Peteraf, 1993; 
Barney, 1991; Conner, 1991). Also, SMEs do not have 
the required power on resources, this is because of the 
distinctive product available to lots of them (financial 
or nonfinancial) that can produce and hold on to 
competitive advantages. Hence, only a few of the many 
possible resources are capable of generating and able to 
sustain competitive advantage (Wade & Hulland, 2004). 
The growth process of a firm requires various patterns of 
resolution and strategies. SME growth viewed as a series 
of phases or stages of expansion through which the 
business may pass in an enterprise cycle. It is essential to 
be able to demonstrate more substantial long-term sight 
and strategic intent amongst owner-managers.

Figure 1: Theoretical Framework

HYPOTHESES

H1: Social knowledge having notable involvement on 
social entrepreneurship 

H2: Social innovation having notable involvement on 
social entrepreneurship

H3: Social capital having notable involvement on social 
entrepreneurship

H4: Social entrepreneurship having notable involvement 
on business performance
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H5: Social knowledge having notable involvement on 
business performance

H6: Social innovation having notable involvement on 
business performance

H7: Social capital having notable involvement on 
business performance

H8: Social entrepreneurship mediate the relation 
between social knowledge and business performance

H9: Social entrepreneurship mediate the relation 
between social innovation and business performance

H10: Social entrepreneurship mediate the relation 
between social capital and business performance

RESEARCH METHODOLOGY

Sampling and Instrument: SMEs from Selangor, 
Malaysia area constitute the population of interest. 
An individual with the managerial position of each 
company selected to complete the questionnaire. About 
500 companies that had been selected at randomly are 
also registered with the Malaysia Small and Medium 
Development Council. Investigators distribute 500 
questionnaires and manage to collect 207 from the targeted 
respondents (41% responses). In the study, a 5-point. Like 
scale was used, as it is also commonly used in marketing 
research and tested time and again in marketing and social 
science fields (Garland, 1991; Morgan & Hunt, 1994; 
Luck & Rubin, 1987; Tan &Teo, 2000; Alekam et al1; 
Alekam et al2 and Shih & Fang, 2004).

RESULTS

Composite Reliability: The standardized factor loadings 
that are obtained from the current revised structural 
model gave the computations of composite reliability 
based. Below summation is the composite reliability and 
it goes thus:

Composite reliability 

= 
( )

( )

�
�

Standardized loading

Standardized loading

2

2 � eSj
Studies of composite reliability Table 1 of all 

exogenous latent constructs are well above 0.60 except 
for customer fulfilment (below 0.60) – (Teschan, 
Nunnally, Bourne, Hamel et. al 1979).

In this study, all the Cronbach’s alpha Table 1 is 
higher than 0.6. Its shows that, all variables are acceptable 
to prove the instrument’s reliability. Nonetheless, all 
composite reliability values are higher than 0.7. All this 
support rule of thumb Hair et al (2010) which value CR 
0.7 or higher is good reliability. For example, Cronbach 
alpha for business performance (SME) is 0.808 but 
composite reliability for the same variable is 0.98336. 
This indicates that composite reliability gives more 
accurate reliability reading than Cronbach alpha.

Table 1: Composite reliability (CR) and Cronbach’s 
Alpha (CA)

Variable
Composite 
Reliability 

(CR) CR>0.6

Reliability (CA) 
Cronbach’s 
Alpha = 207

Business 
Performance 0.98336 0.808

Social 
Entrepreneurship 0.91753 0.628

Social Knowledge 0.91574 0.807
Social Intension 0.90402 0.780
Social Capital 0.94656 0.736

Discriminant Validity: In order to substantiate 
discriminant validity Table 2, and Table 3, there was 
a comparison between the average variance extracted 
(AVE) and correlation squared of the interrelated 
variables of concerned (Fornell and Larcker, 1981). The 
AVE derived from the computation of variance extracted 
using the following equation:

Variance extracted = 
�

�
( )

( )

Standardized SMC

Standardized SMC � Sej2

Table 2: Summary Table of Average Variance 
Extracted (AVE)

Estimate Correlation 
Squared

Business_
Performance <--> SE -0.056 0.003136

Business_
Performance <--> SK -0.098 0.009604

Business_
Performance <--> SC -0.053 0.002809

SE <--> SK 0.97 0.9409
SE <--> SC 0.985 0.970225
SK <--> SC 1.417 2.007889
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Table 3: AVE Table Matrix of Exogenous Variables

Variable Name 1 2 3 4 5
Business Performance (1) 1.000

Social Entrepreneurship (2) (1+2)/2=1.2105 1.000
Social Knowledge (3) (1+3)/2=1.139 (2+3)/2=1.133 1.000
Social Intension (4) (1+4)/2=93.559 (2+4)/2=93.553 (3+4)/2=93.41 1.000
Social Capital (5) (1+5)/2=1.02275 (2+5)/2=1.2305 (3+5)/2=1.0875 (4+5)/2=185.9275 1.000

In this research, the variance value extracted for all the constructs explained 50 percent or more of the variance, 
which met the recommendation that the VE/AVE value should be at least 0.50 for each construct (Thompson Higgins, 
1995; Bagozzi Yi, 1991; Holmes-Smith, 2001). To substantiate discriminant validity, the average variance draws 
(AVE) comparisons to correlation squared of the interrelated variables of concerned (Fornell and Larcker, 1981). For 
discriminant validity to uphold, the value of AVE must be more than correlation squared. When AVE > correlation 
squared, thus, discriminant validity is supported. Based on this study, all constructs support discriminant validity.

Hypotheses Results

Table 4

Relationship Estimate S.E. C.R. P Decision
H1 SE  SK .110 .110 1.676 .094 Not significant
H2 SE  SI .086 .044 1.982 .047 Significant
H3 SE  SC 1.129 .097 11.634 *** Significant
H4 BP  SE .081 .081 2.163 .031 Significant

The results indicated that H1: Social knowledge has 
no significant connections with social entrepreneurship. 
Due to the relatively recent growth of interest in social 
entrepreneurship and with the diversity of actors and 
arenas involved, it is surprising that, terminology is 
an issue (Bielefeld, 2009; Alekam et al1; Alekam et al2. 
Also in H2: according to Helm (2007), there exist a 
positive relationship in social innovation and social 
entrepreneurship. Social entrepreneurship consists of 
risk taking, innovativeness and pro-activeness. This is 
because social innovation contained ‘the hard process of 
introducing new processes, products, and programs that 
can profoundly change the normal routines, resource and 
flows of authority, or social system beliefs in which the 
innovation occurs’ Alekam et al2; Westley &Antadze, 
2010). Knowingly, H3: Social capital has a positive 
connection with social entrepreneurship. The reason 
is that social capital involves the relationships created 
by individuals, either formal or informal during their 
interactions with others in trying to gain rewards in the 
market (Woolcock, 2001). Kwon Heflin and Ruef (2013) 
findings stand in contrast to prevailing themes in the 
social capital literature on entrepreneurship and suggest 

significant externalities are associated with social capital 
that accrues to the community at large. In addition, 
H4: Social entrepreneurship has a positive relationship 
with (SME) business performance. The secret of firm 
performance has long interested many researchers, most 
studies focused on large companies while neglecting 
small companies (Sorooshian, Norzima, Yusif, &Rosnah, 
2011). It is a well-known fact that the small and medium 
enterprises (SME) play a huge role towards the economic 
performance of countries all over the world (Aziz & 
Mahmood, 2011). Swanson and Zhang (2010) are scholars 
who believe that social entrepreneurship as possible in for-
profit businesses. They created a model that illustrates how 
an organization could legitimately pursue two separate 
objectives in terms of profit and social cause. Rahim 
&Mohtar (2015) advised a model of extended social 
entrepreneurship by dividing social entrepreneurship into 
non-profit and hybrid. The former consists of traditional 
NGO while the latter furthers divided into social hybrid 
and economy hybrid. The social hybrid and economy 
hybrid are organizations that have both social and financial 
goals; more so they are differentiated by their primary 
goals, either social or economy.
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Revised/generated Model from SEM

Analysis of Revised Model: Examination of mediating 
structure begins with checking p-value and CR value on 
website, factor to threat and from threat to online shopping 
intention before adding line (direct effect) from website 
factor to online shopping intention. The directive of 
thumb said that P-value must me less than 0.05 (p<0.05) 
and CR value must be more than 1.96 (CR>1.96).
Social entrepreneurship is fully mediator between social 
knowledge and SME business performance Table 5.

Table 5: SE mediator effect between SK and BP

Social entrepreneurship is fully mediator between 
social innovation and SME business performance Table 6.

Table 6: SE mediator effect between SI and BP

Social entrepreneurship is fully mediator between 
social capital and SME business performance Table 7.

Table 7: SE mediator effect between SC and BP

CONCLUSION

Finally, about the topic of “The Antecedents and 
Mediating Effects of Social Entrepreneurship towards 
Malaysian SME Performance”, the replica has been 
designed slightly gave the new involvement in terms of 
antecedents of social entrepreneurship especially social 
capital and social innovation. A for moderating factor, 
all three variables indicated social entrepreneurship 
is fully mediate between the three variables and the 
business performance. This study faced no germane 
impact towards the intermediaries. Plainly, gender does 
not moderate the social capital, social knowledge and 
social innovation and the business performance.

This research has established four direct impacts: 
(1) SK and SE; (2) SI and SE; (3) SC and SE; and (4) 
SE and BP. Perhaps, years to come the combination of 
theory may be given much germane impact or extended 
research method would be contributing to new results.
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ABSTRACT

The aim of this study is to examine the level of spirituality among Malaysian youth. The sample for the study 
consisted of 4,703 youths through the stratified random sampling method. In this study the spirituality level 
for the sample were measured. This quantitative research was conducted using a survey method through 
questionnaires distributed to a total of 4,703 youths age between 15 to 40 years from all races, religions and 
education backgrounds throughout Malaysia. This study applies a systematic stratified random sampling 
and the data obtained was analyzed using descriptive statistics, t-test and analysis of variance (ANOVA). 
The result showed that the level of spiritual among Malaysian youth is relatively high with mean at 8.02 out 
of 10. The spirituality level of Malaysian youth was also found to differ according to category of gender, 
religion, ethnic, category of primary school, category of secondary school, highest academic qualification at 
school level and highest academic qualification. This result implies that the level of spirituality is still have 
room for improvement and the government, non-government organisation as well as parents should take into 
consideration all the background of the youth when planning any spirituality development program. These 
to ensure that the program will be effective to increase their level of spirituality once its suitable with their 
needs according to their different background.

Keywords: Spirituality, Mental health, Malaysian youth

INTRODUCTION

During adolescence, individuals undergo marked 
changes in body, mind, and social relationships. Faced 
with these change, many youths seek diligently to find 
their place in the world by defining who they are and how 
they Lerner, Roeser, & Phelps16. Youth search for a self 
definition about an indentity that enables them to matter 
to self, family, and society, both in the teenage years 
and in their future adult life Harter9. This search often 
encourages the young person to overcome a cognitive 
and emotional focus on themselves Elkind7 and to strive 
to contribute in an important way, valued, and also noble 
to his or her world.

Spirituality encompasses all aspects of being human 
and is a way of experiencing life. Islam does not view 
spirituality separately from daily activities. In Islam, 
everything is spiritual because all actions must be in line 
with God’s pleasure. Researcher believes that generosity 
derives from such spirituality, and that such honorable 
purposes are the essence of spirituality Damon6.

Spirituality meant as the presence of a correlation 
with God that impacts the individual’s self-esteem, 

sense of meaning and connectedness with nature and 
others Nasr22. The correlation quality of spirituality 
indoctrinated to be a core theme of Islam which consists 
of beliefs, rituals, daily-life behaviors, and knowledge. 
The correlation quality of spirituality indoctrinated 
to be a core theme of Islam which consists of beliefs, 
rituals, daily-life behaviors, and knowledge. Therefore, 
central beliefs of Islam are lived out daily in spirituality, 
ways of connecting with God, yourself, nature, and 
others. Meanwhile in other religion such as Christianity, 
spirituality is an attachment to the things of the spirit 
rather than of the world Merriam-Webster18.

In this study, spirituality level is measured based 
on three basics elements which are “manners”, “believe 
in God” and “religious practices”. These three basics 
elements are important element in developing positive 
traits and noble values in order to improve the robust 
identity among youth.

LITERATURE REVIEW

There are research studies showing that spiritual 
and religious involvement is an important dimension in 
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adolescent development. For example, based on the data 
collected from “The Project Teen Canada”, Bibby (2006) 
found that 75% of the respondents regarded themselves 
as members of a religion, 60% viewed spirituality as 
important, and 48% indicated that they had spiritual needs 
. In a study based on 112,232 freshmen in 236 colleges 
and universities in the United States, Astin etal1 reported 
that 77% of the students agreed that they were “spiritual 
beings” and roughly four-fifth of them indicated that 
they had interest in spirituality and they believed in the 
sacredness. These findings are consistent with the view 
of Benson and Roehlkepartain2 that “most young people 
view spiritual development as an important part of their 
lives”. King and Boyatzis13 similarly commented that 
adolescence “may be a particularly important time period 
in which to study spiritual and religious development.

Studies on the effect of spirituality on human life have 
been carried out extensively. Spirituality encompasses all 
aspects of human being including health eg. Rippentrop, 
Altmaier, Chen, Found, & Keffala24; Narayanasamy 
& Narayanasamy21; Beuscher & Grando3, business/ 
entrepreneurship eg. Mitroff & Denton19; Kamil Al-
Kahtani, & Sulaiman12; Mohd Sarif, Ismail, & Pairman20, 
leadership eg. Burack5; Pratt23; Fry8, education and 
training eg. Thompson26; Walker & Dixon27.

With regard to youth development, spirituality 
is essential for the healthy, positive development of a 
person’s sense of self and for allowing identity to frame the 
individual’s pursuit of a life way eventuating in idealized 
adulthood, that is, an adulthood involving mutually 
beneficial relations between the individual and his or 
her social world Lerner, Alberts, Anderson & Dowling15. 
According to Shek (2011), “different ecological factors, 
particularly family and peer influences, were found 
to influence spirituality”. In Malaysian case, Krauss, 
Hamzah, Suandi, Noah, Juhari, and Manap14 noted that, 
unlike other Muslim countries, particularly those in 
the Middle East, Malaysia has arguably experienced a 
smoother transition to modernization, and has tried to 
balance between proponents of strict secularization and 
Islamic factions within the country. From the review 
of the literature, it shows that attempts have been 
made to measure spirituality and it was evidenced that 
spirituality affects in almost every aspects of human life. 
Keeping this perspective in mind, it is therefore essential 
to investigate the spiritual among Malaysian youth.

METHODOLOGY

The methodology utilized in this study is quantitative 
method to gather primary data through questionnaire 
by employing the stratified sampling technique. The 
population of this study is the Malaysian youth between 
15 to 40 years old which comprises of approximately 
50% (14 million) of the total Malaysian population 
(Malaysian Youth Index, 2015). Out of this total, a sample 
of 6000 youths was selected as the subject of this study. 
Based on the discussion with the officer at Department 
of Statistics Malaysia, 750 sampling blocks were selected 
and each block consists of 8 households. The sampling 
block covers all 16 states in Malaysia including Wilayah 
Persekutuan Kuala Lumpur, Wilayah Persekutuan Labuan 
and Wilayah Persekutuan Putrajaya. Each of the state 
was divided into two categories, urban and sub-urban. 
The respondents are youth of the country and they are 
from different family background, races and education. 
This study used questionnaire as an instrument. A total 
of 5,972 questionnaires were distributed. However, only 
4,703 questionnaires had completed and fulfil the criteria 
that researcher need. The data gathered were analysed by 
using descriptive analysis, t-test and analysis of variance 
(ANOVA). This analysis is reflect the real situation of 
Malaysian youth population.

FINDINGS

This section is divided into three parts which are 
background of the respondents, level of spirituality and 
differences in the level of spirituality Malaysian youth 
based on demographics.

Background of the Respondents: According to Table 
1 which is the background of the respondents, majority 
of the respondents are male (55.6%) compared to female 
(44.4%). Most of the respondents are aged between 21 
to 25 years (29.9%), followed by 15 to 20 years (21.1). 
Meanwhile, in terms of ethnic, Malay has the highest 
percentage (71.6%), followed by Chinese (12.1%). 
Most of the respondents are Muslim (77.6%), followed 
by Buddhist (10.3%). In terms of education background 
of the respondents, majority of them are from national 
school (primary) (84.8%), national school (secondary) 
(87.7%), SPM/ O level for highest academic qualification 
at school level and diploma holder for category of 
highest academic qualification (49.1%) at high school or 
university level.
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Table 1: Background of the Respondents (n = 4,703)

Background Detail Valid 
Percent

Gender
Male 55.6

Female 44.4

Age

15-20 years old 21.1
21-25 years old 29.9
26-30 years old 19.9
31-35 years old 14.1
36-40 years old 15.0

Ethnic

Malay 71.6
Chinese 12.1
Indian 7.0
Others 9.4

Religion

Islam 77.6
Buddhism 10.3
Hinduism 6.1

Christianity 5.4
Others 0.7

Category of 
Primary School

National School 84.8
Religious School 2.0

Chinese/Tamil School 12.6
Self-Learning 0.3

Others 0.3

Category of 
Secondary 

School

National School 87.7
Private School 2.7

Religious School 5.8
Others 3.8

Highest 
Academic 

Qualification at 
School Level

Below UPSR 0.8
UPSR 1.6

PMR/SRP 4.6
SPM/O Level 76.2

STPM/A Level 16.8

Highest 
Academic 

Qualification

Diploma 49.1
Bachelor 41.9
Master 7.6
PhD 1.4

Level of Spirituality: Based on the result shown in Table 
2, this study found that the spirituality level of Malaysian 
youth is acceptably high where the mean score is 8.02 
out of 10 points. The highest element of spirituality level 
is “believe in God” with a mean value of 8.49, followed 
by “manners” with a mean value of 7.79. In contrast, 
the lowest mean value is “religious practices” with a 
mean value of 7.76. Nevertheless, all the elements of 

spirituality level for Malaysian youth are considered 
high.

As referred to Table 2, the highest mean for the 
items of spiritual level is 8.75 which is item ‘I believe 
in God and it makes my life meaningful’ in elements 
of believe in God. It shows that the level of spirituality 
is really effective to the respondents in aspect believe 
in God. However, the lowest mean for the items of 
spirituality level is 7.55 which is item ‘I never miss 
to pray’ in aspect to religious practices. The result 
indicates that eventhough the youth have a high spiritual 
level, especially in the aspect of belief in God but for 
“religious practices” aspects such as prayer is quite low. 
This means there are still have room to improve the level 
of spirituality among Malaysian youth especially in term 
of religious practice.

Table 2: Items of Spiritual Level, Mean, Standard 
Deviation and Cronbach’s Alpha Value

No. Items of Spiritual Level Mean Std. 
Dev.

1. I am outgoing/warmth 7.64 1.962
2. I am dutifulness 7.84 1.727
3. I am compliance 7.84 1.698
4. I am calm 7.72 1.751
5. I am open-minded but 

upholding principle 7.91 1.703

Mean Score of Manners 7.793
6. I believe in God and it makes 

my life meaningful 8.75 1.685

7. I believe that God accepts me 
even if I do wrong 8.61 1.788

8. I never challenge the 
teachings of my faith 8.50 2.013

9. I believe people who are 
religious have higher level of 

spirituality
8.08 1.806

Mean Score of Believe in God 8.486
10. I am ready to accept any 

consequence if I cannot fulfill 
my responsibilities

8.00 1.917

11. I never miss to pray 7.55 2.185
12. I like fasting 7.73 2.303

Mean Score of Religious 
Practices 7.757

Mean Score of Spiritual Level
Conbach’s Alpha Value

8.015
0.904
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Differences in the Level of Spirituality Malaysian 
Youth based on Demographics: Based on the t-test 
and ANOVA analysis as shown in Table 3, the results 
show that there are significant differences based on 
demographic factors which consists of gender, ethnic, 
religion, category of primary school, category of 
secondary school, highest academic qualification at 
school level, and highest academic qualification towards 
level of spirituality for Malaysian Youth.

Based on the t-test analysis in Table 3 indicates 
that level of youth spirituality for female is higher than 
male which mean score of 8.09 and 7.96 respectively. 
Then, based on ANOVA analysis indicates that Malay 
has the highest mean score for level of youth spirituality 
in term of ethnic (8.13). Meanwhile, in term of religion 
perspective, the level of youth spirituality has significant 
difference among this category where Islam is the highest 
for the level of spirituality (8.14) among youth. Muslim 
also found to have significant different with buddhism 
and hinduism.

In term of education background, the level of 
spirituality is significantly different based on primary 

school category. The highest level of spirituality in 
this category is national school (8.11) and followed 
by religious school (8.02). The spirituality level for 
those from national school have significantly different 
compared to those from Chinese/Tamil School and self-
learning. The level of spirituality is also significantly 
different based on secondary school category. The 
highest level of spirituality in this category is religious 
school (8.21).

Meanwhile, the result shows that the level of 
spirituality is significantly different based on their highest 
academic qualification at school level. The highest 
level of spirituality in this category are those who hold 
SPM (8.05). The spirituality level for those with SPM 
qualification have significant difference compared to 
those who have education only UPSR level and below. 
The results also show that the level of youth spirituality 
is significantly different based on their highest academic 
qualification. The highest level of youth spirituality in 
this category is Master qualification (8.20). However, the 
spirituality level for those who have master qualification 
is significantly different at 10% level compared to who 
have bachelor qualification.

Table 3: Differences based on Demographic Factors, Means, and F/t-value

Item Sub-item Mean t-value/F value Sig.

Gender
Male 7.960

3.351 0.001*
Female 8.089

Ethnic

Malay 8.130

50.008 0.000*
Chinese 7.434
Indian 7.798
Others 8.050

Religion

Islam 8.138

49.691 0.000*
Buddhism 7.370
Hinduism 7.751

Christianity 7.935
Others 6.758

Category of 
Primary School

National School 8.112

44.026 0.000*
Religious School 8.017

Chinese/ Tamil School 7.396
Self-Learning 6.601

Others 7.701

Category of 
Secondary 

School

National School 8.023

11.162 0.000*
Private School 8.045

Religious School 8.214
Others 7.507
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Conted…

Highest School 
Education

Below UPSR 7.342

6.157 0.000*
UPSR 7.619

PMR/SRP 7.830
SPM/O Level 8.050

STPM/A Level 7.979

Highest 
Academic 

Qualification

Diploma 8.076

3.970 0.008*
Bachelor 7.916
Master 8.196
PhD 8.167

Note: *The mean difference is significant at the 0.05 level

CONCLUSION

As referred to findings above, this study found that 
the spirituality level of Malaysian youth is acceptably 
high. Nevertheless, all the elements of spirituality level 
for Malaysian youth are considered not extremely high. 
The highest element of spirituality level is “believe 
in God” which is item ‘I believe in God and it makes 
my life meaningful’. This result in line with the World 
Values Survey Lippman & McIntosh17 which found that 
in some countries, 75 percent or more of young adults 
believe in God and find both God and religion to be 
important in their lives. In Indonesia, Pakistan, Egypt, 
and Iran, for example, nearly all young adults said they 
believe in God. Three-fourths or more of young adults 
reported that God is important and religion is important 
in their lives. Many of these countries have a history 
of an influential dominant religion (e.g., Islam) and a 
developing economy. However, this study also found 
“religious practices” as the elements of spirituality is 
lowest than “manners” and “believe in God” which is 
item ‘I never miss prayer’. This finding implies that there 
are still have room to improve the level of spirituality 
among Malaysian youth through the religious practice. 
Practicing religious follow religious rules is very 
important to ensure the level of spirituality of a person 
will increase. As stated in Al-Quran, the practice of 
praying will guide the prayer to the right path which is 
acceptable by God. 

Given the importance of spirituality, one of the 
way to promote youth spirituality through utilizing 
spiritual programs. For example, Hui and Ho10 evaluated 
a forgiveness training program via quantitative and 
qualitative methods. Although there was no significant 

improvement in self-esteem and hope among the 
participants based on the pre-test and post-test scores, 
participants showed better conception of forgiveness 
and had a positive attitude by using forgiveness. They 
concluded that it was “viable to promote forgiveness as 
a classroom guidance program”.

Therefore, the researcher recommend that the 
level of youth spirituality can be enhanced through 
the participation of youth in programs oriented to 
spirituality or religious. Through the spirituality 
development program is expected to build an excellent 
identity subsequently to produce the youths who adhere 
to Syariah such as not to leave the prayer, fasting and 
avoid doing things wrong. The government also should 
fully accommodate and concern their media channel to 
promote and embark spirituality development program.
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ABSTRACT

This paper contributes towards an overview of adoption level of reuse and recycles practice in Malaysia 
construction companies. Reuse and recycles practice includes in the activities of waste management. During 
the previous decades, waste of construction materials has become a serious issue as it contributes towards 
harm pollution for environment and human being. However, the practice of reuse and recycle of construction 
waste in developing countries such as Malaysia still at infancy level. Hence, this study focus to gain a 
local contractor perspective regarding the current level adoption of reuse and recycle implementation in 
construction sector. A survey method is employed through quantitative method by target the contractor’s 
organization located in Peninsular of Malaysia as a unit analysis. The findings of this study indicate that 
majority of the construction companies have awareness towards implementation of policy, method and 
procedure of reuse and recycle practices. Thus, it shows that the current level of adoption reuse and recycle 
practice in Malaysia construction companies getting better compared previously.

Keywords: Reuse, recycle, construction project, waste management, Malaysian construction industry.

Jel Classification: O32, M11, N75

INTRODUCTION

Do you know that construction industry is the 
biggest consumer of natural resources and the largest 
polluters in many countries? According to the latest 
news, construction industry has contribute 23% of air 
pollution, 50% of climate change, 40% of drinking 
water pollution and 50% of landfill wastes(“How does 
construction impact the environment,”6).Whereas, 
DEFRA3 reported that UK has faces issue of landfill 
wastes as much 44%, US as much 29% and Australia 
with percentage 44% of same issue.

The percentage of pollution level is at alarming 
level. Hence, it is very important for stakeholders in 
the construction project play their role in minimizing 
the solid waste and other pollution type through an 
improvement in waste management. Now days, the 
need to improve waste management through reuse 

and recycle in construction industry is generated by 
protection laws and regulation. However, awareness 
among stakeholders towards adoption of reuse and 
recycle in waste management still under moderate stage 
and required a full attention towards waste management 
practice compared with cost and time related issues(Shen 
& Tam, 2002).Many efforts have been undertaken by 
government to produce a greener among stakeholder in 
order to improve waste management practice through 
reuse and recycle of waste during construction.

Hence, the current adoption level of reuse and 
recycle practice in Malaysia is important to be finding 
out through this study to investigate level of awareness 
among stakeholders towards waste management in 
Malaysian construction industry. Next section of this 
paper review previous study about waste management 
practice and important of stakeholder involvement 
in minimizing the impact of pollution caused by 
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construction activities. The third section and fourth 
section of this paper present about research methodology 
of this study and finding respectively. The fifth section is 
discussing about the data finding of the study.

LITERATURE REVIEW

Waste Management Practice in Construction 
Industry: A waste in construction industry is described 
as an unwanted materials or wastes of materials that have 
no value after the usage Winkler16.Meanwhile, Koskela8, 
defined waste in difference dimension by claimed waste as 
a result of inefficiency of activities in the use of equipment, 
construction materials, human resources or capital in a big 
scale. Based on previous study, waste in construction has 
lead into many type of pollution such as sound pollution, 
air pollution, water pollution and a climatic change in 
surroundings due to poor of waste management during 
construction. Meanwhile, waste itself can be classified into 
solid, liquid and gases Al-Hajj & Hamani2 . Construction 
industry is claimed as the worldwide biggest contributor 
towards pollution include in developed countries such 
as Hong Kong EPD5 and United Arab Emirates UAE 
Interact15,with landfill waste as much 23% and 75% 
respectively. Hence, it is very important to apply waste 
management in construction industry in minimizing the 
level of construction waste and impact of the pollution 
towards environment surroundings.

The practice of waste management in construction 
industry would help to reduce the non-added value of 
materials and as an advantage, reduce the cost of waste 
disposal and restrictive environmental conservation Pitt 
and Smith11, and also help to improve the quality of 
human health Agamuthu et al1. However, the practice of 
waste management need to be drive by both government 
and non-government to ensure the success of waste 
management practice in construction industry through 
formulating the policy of waste management  and 
spread an educational of the practice in each level of 
construction organization. Stakeholder’s involvement in 
practicing the waste management also is very important 
rather than looking into construction costs and time 
related issues. Malaysia has no exception to faces waste 
management problem as it becomes prime issues faced 
by stakeholders of the construction project Saeed et al12.

Importance of Stakeholder Involvement of Reuses 
and Recycles Practice: An involvement of stakeholder 
in waste management practice is very important as it 

contribute towards positive impacts to the construction 
sector towards sustainable development Yuan et al17. 
However, there is a lack attention among stakeholders 
towards the important of waste management and still at 
low priority for practice Teo&Loosemore13. In order to 
improve the waste management implementation among 
stakeholders of construction companies, government 
has put an effort by providing a regulation to improve 
waste management approach. The mandatory of waste 
management practices by stakeholders would improve 
productivity of the companies Tam14.

Reuse of construction materials is describe by the 
usage of same material more than once either material 
used for same purpose Yuan & Shen17. However, in 
difference dimension, reuse is defined as a usage of same 
materials more than once for difference purpose Duran 
et al4. However, there is a material that cannot be applied 
more than once either for same or difference purpose 
will either be recycles to become new materials for 
construction purpose. Through recycles of construction 
wastes into new materials, it’s able to decrease the request 
for new raw materials, reduce cost of transportation and 
energy for materials production, reduce the amount of 
solid waste in landfill and secure the natural environment 
(Kartam et al7; Tam14, Osman, et al10; Osman et al9. Thus, 
stakeholders of the construction project should give a 
high priority towards waste management implementation 
in Malaysia construction industry by understanding the 
concept, method and policy of waste management. It is 
the objectives of this study to provide current level for 
waste management practices in Malaysia construction 
companies.

RESEARCH METHODOLOGY

Based on the objectives of the study which 
seeks to appraise Malaysian contractor’s view of the 
implementation of reuse and recycle of construction 
materials, several phases were conducted as follows:

 i. Phase 1: Literature review on the concept of 
Malaysian construction industry, reuse and recycle 
issues and the concept of sustainable construction 
in the construction industry.

 ii. Phase 2: Literature review on the concept of Waste 
Management specifically on reuse and recycle 
implementation in the construction industry–to 
understand those concepts, principles, challenges 
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and advantages of their application in construction 
industry and identification of research framework 
and research hypothesis.

 iii. Phase 3: Postal survey - investigate the factors 
that affecting the systematic implementation of 
reuse and recycle among Malaysian contractors. 

 iv. Phase 4: Investigate the factors/causes based 
- investigate the problems and challenges 
of application, factors affecting application, 
explain reasons for current level of practices and 
recommend ways for improvement.

This research involved collecting the respondents 
perception based on their experiences in construction 
industry. This study is a hypothesis testing. The unit 
analysis is focused on contractor’s organization as 
representatives to gain their perception regarding the 
practices of reuse and recycle of construction materials. 
The respondents consist of project managers, engineers, 
quantity surveyors and other relevant individual on 
behalf of the contractor. The targeted company for 
survey is located in Peninsular of Malaysia.

DATA FINDING

Qualitative data analysis has been carried out in 
this study with justification through statistical analysis 
and discussed in this section. The questionnaires were 
distributed to grade ‘A’ contractors that registered 
with the Contractor Service Centre (PKK). The 
respondents consist of engineer, technician assistant, 
resident engineer, project manager, site supervisor and 
administration division.

Respondent Working Experience: Each respondent 
have difference period of working experience. The 
respondent working experience is reported in Figure 1.

Figure 1: Respondent working experience

Based on the figure above, 5% of the total respondents 
have working experience for less than 5 years. Whereas, 
38.8% of the respondents have 6 to 10 years working 
experience. Other 18.2% group of respondents have 
working experience for 11 to 20 years and the least of 
4.1% respondents have experience of work more than 
20 years. Respondents with working experience 6 to 10 
years are the highest population in this study.

Establishment of Company in the Construction 
Industry: In term of company establishment, each 
targeted construction companies has difference period of 
establishment. It was shown in Figure 2 below:

Figure 2: Establishment of Company in the 
Construction Industry

The longest period of 53.7 % of company 
establishment in this study is more than 20 years. 
The second highest are the companies that has been 
established between 11-20 years, which represent 
23.1%. While 14% of the companies involved in the 
survey had established less than 5 years and the least 
group of companies of 9.1% were established around 6 
to 10 years.

The Implementation Level of Reuse and Recycle 
Construction Waste Management

The implementation level of reuse and recycle 
practices is divided into policy application, company 
objective of reuse and recycle implementation and 
adoption of reuse and recycle procedure.

Application of Reuse and Recycle Policy in 
Companies: As much 62.8% of the respondents 
mentioned that the policy of reuse and recycle is applied 
in their company. Whereas, 37.2% of the respondents 
mentioned that their company has not applied the policy 
of reuse and recycle of waste during construction. The 
proportion is summarized in Figure 3 below:
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Figure 3: The percentage of reuse and recycle policy 
usage in construction company

Figure 3 shows that majority of the construction 
companies with percentage of 62.8% has applied the 
policy of reuse and recycle of construction waste. 

Company objective of reuse and recycle 
implementation: Based on the analyzed data, 76% 
of the respondents mentioned that the company 
represented had an objective to implement reuse and 
recycle method without policy in the method applied. 
However, only small population of respondents as much 
24% mentioned that company represented do not have 
objective in implementing reuse and recycle practice for 
waste management. Figure 4 is shows as per below to 
summarized the data:

Figure 4: The percentage of reuse & recycle method 
implementation

The Adoption of Reuse and Recycle Procedure 
by Construction Companies: The percentage of 
companies that adopted a procedure of reuse and recycle 
of construction waste according to the respondents are 
66.9%. The remaining 33.1% of the companies according 
to the respondents mentioned that there is no procedure 
applied in implementing reuse and recycle of construction 
waste. Figure 5 summarized the data gained.

Figure 5: The percentage of adoption towards reuse 
& recycle procedure

DISCUSSION

Findings of the implementation level of reuse and 
recycle construction waste management are discussed in 
this section.

The Implementation of Waste Management (Reuse 
and Recycle Practice)

Based on the perception of contractors regarding 
the adoption level of reuse and recycle, the data gained 
is described through percentage. The level of policy 
implementation of reuse and recycle practice at level 
of construction companies indicated that most of the 
construction companies are concern about the importance 
of its implementation. Majority of 62.80% construction 
companies apply the policy compared with 37.20% 
without policy. However, some companies without 
policy of waste management still based on the company’s 
objective to implement the reuse and recycle practice. 
Data gained reported 76% construction companies is 
driven through the objective of it implementation. In 
addition, data also reported that majority of 66.90% of 
companies which represented by contractors are adopted 
a procedure of reuse and recycle of construction waste. It 
clearly shows that the current level of reuse and recycle 
implementation among Malaysian contractor are at 
satisfactory level. Awareness among practitioner towards 
reuses and recycles practice in waste management able 
to minimizing the environmental pollution in Malaysia. 

Reuse and Recycle Practices Among Practitioner: 
In a mean time, an understanding of the concept of 
reuse and recycle is very crucial even though without 
the policy and procedure application in the construction 
company. As much 92.60% of respondents practice the 
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reuse of waste materials to eliminate waste, save costs 
and other advantages. There is only small population 
as much 7.4% failed to implement the concept of reuse 
waste materials.

At a same time, research shows that 53.70% of the 
companies are practicing the concept of recycle while 
46.3% failed for the implementation of recycle concept. 

It clearly shows that most of the practitioners 
agreed with the reuse and recycle practices in local 
construction industry. It would help in maintaining a 
balance of construction environment and secure the 
natural environment (Taylor, 2011). Thus, stakeholder 
awareness on reuse and recycle practice would help to 
improve waste management in construction industry.

CONCLUSION

This paper has successfully achieved its aim of 
appraising the overview of adoption level of reuse and 
recycles practice in Malaysia construction companies 
from contractors’ perspective. Majority of the construction 
companies in Malaysia have a good awareness towards 
implementation of policy, method and procedure of 
reuse and recycle practices. Established companies for 
more than 20 years is the highest population used in this 
study and it shows that implementation of reuse and 
recycle has earned attention over the last 20 years and 
it’s no longer something new and only few contractors 
have no policy in its implementation. However, 
contractors with have no policy still have an objective 
to implement the process. Based on respondents’ views, 
they are concerned of the basic knowledge related to the 
implementation of the reuse and recycle approaches at 
the construction sites.
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ABSTRACT

Shared services are known as a great catalyst to drive a positive effect on the efficiency and effectiveness 
of an organisation. The aim of shared services is to streamline specific services in an organisation whereas 
those services had previously been managed in more than one of organisation’s parts. Nevertheless, there 
is a limited indication of shared services in Malaysian higher institutions. Using quantitative approach, 
this paper describes a pilot study undertaken in higher learning institution that implements shared services 
initiative. The findings reveal that organisational readiness and employee engagement are positively related 
to employee job satisfaction in shared services implementation. Thus, organisations should diligently 
incorporate human resource approach in shared services planning.

Keywords: Shared services,Organizational effectiveness, knowledge sharing, malaysia universities, learning 
organisation

INTRODUCTION

The term shared services is quite profoundly 
used in the business arena. Many organisations, adopt 
shared services, specifically for support functions 
such as Finance, Accounting, Human Resource and 
Information Technology (Bergeron6). However, the 
same concept is still rather unheard, unfamiliar and 
unknown in higher learning institutions. Given the 
exception for some universities in the United States and 
in UK, shared services have yet to be seen proliferated 
among Malaysian universities. This irony brought about 
questions such as ‘Is shared service only relevant in the 
corporate industry?’ Are universities in Malaysia ready 
to implement shared service?

Shared services centre (SSC) is a service centre 
established by combining individual activities from 
several operational departments/business units (Accenture 
Consulting Services2). Schulz et al. (2009) cited in 
Uruthirapathy36 states that shared-services centre offers 
a merging of processes within the group to prevent 
redundancies. SSC, a separate organisational unit within the 
group, delivers support processes associated with external 
customers as its core competency. SSC should have a clear 
focus on internal customers with business-like operation.

In Malaysia, the presence of shared services in 
Malaysian universities is rare (Miskon et al.25). Only 
a few varsities have shown interest in the concept. 
Of late, universities are undergoing major stress and 
challenge due to massive competitions (Kristensen 
et al.21). In higher education industry, competitions 
emanate from several different levels and areas, such 
as self-competition to rank-based grading, consciously 
introduced or spontaneously started, all against all or 
groups against group (Kristensen et al.21). The awareness 
on shared services assist universities to reduce cost and 
improve efficiency has not been widely known. 

Owing to the benefits of shared services, Universiti 
Tenaga Nasional (UNITEN) has taken the first step 
to implement shared services. According to its Vice-
Chancellor, Dato’ Prof. Ir. Dr. Kamal Nasharuddin 
Mustapha, UNITEN has embarked on three key strategic 
plans since 2007 known as UNITEN10, W15E and 
BOLD2025 (New Straits Times 2018). Its Strategic 
Direction 2010-2025 aims in becoming a research-led 
university by 2015, and a leading global energy university 
by 2025 (News Straits Times, 2018). These strategic 
plans aim for achievements and efficiency for the future. 
The latest strategic plan is BOLD 2025 that has devised 
3 strategic goals, 10 strategic objectives and 30 strategic 
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initiatives. Among these 30 initiatives are blended learning, 
smart campus, global exchange and mobility, shared 
services, upskilling programs, research partnerships and 
synergy infrastructure. Through its BOLD 2025 initiative, 
implementing shared services has been one of its core 
plans. With reference to shared service, UNITEN shared 
service is still in its early stage. A research is required to 
find the best way to manage the new initiative. The main 
goal of the shared service inception in UNITEN is to 
increase efficiency and cut cost. 

Shared service implementation will be done 
gradually through UNITEN, starting with the Chief 
Business Development Officer Office (CBDO office), 
a department that consists of five business units that 
are Programme Management Office (PMO), Business 
Development Department (BDD), Marketing and 
Corporate Communication Department (MCC), Strategic 
Planning Centre (SPC) and Office of Stakeholder 
Management (OSM). Currently, the establishment of 
CBDO office aims to help university’s growth and 
identify business prospects. Specifically, CBDO office 
administration structure in UNITEN consists of 5 
directors, 4 managers. 19 administrative executives, 
and 13 administrative assistants. The SSC pilot project 
will enable UNITEN to review SSC execution strategy 
and manage concerns prior to full system deployment. 
Thorough understanding of the implementation stage is 
crucial to identify the key success factors of SSC.

Among the major concerns in SSC implementation 
are the organisational readiness and employee 
engagement during work process restructuring within 
the organisation. The change process of SSC could 
create unstable and uncertain environment, which may 
impact on employee job satisfaction (Knol, Janssen 
& Sol19). The decision of forming SSC is often reliant 
on the long term costs and benefits of economies of 
scale without addressing and managing the human 
perspective of change process (Kunz & Kabrt22). 
Thus, managers are largely unaware of the difficulties 
endured when developing and implementing SSC in 
organisations(Knol, Janssen & Sol19). 

Weiner37 states that organisational readiness for 
change is a multi-level construct. Readiness is expected 
to present at the individual, group, unit, department, or 
organisational level. Contrary to individual readiness 
for change, there are not many studies conducted on 
organisational readiness for change and hence has limited 

extensive theoretical development or empirical study 
(Shea et al.31). Despite several attempts at measuring 
organisational readiness, most available instruments 
are not theory-based and exhibit limited reliability and 
validity (Sheaet al.31). Consequently, it is prominent to 
study organisational readiness in the implementation of 
SSC. Within this perspective, this study aims to discover 
the relationship of organisational readiness, employee 
engagement and job satisfaction in SSC pilot project 
implementation in UNITEN.

LITERATURE REVIEW

A great amount has been published on shared service 
centres, generally by consultants, management experts, 
industry bodies and policymakers, and overwhelmingly 
from position of great enthusiasm (Elston& Dixon, 2017). 
In spite of having these many individual documented 
examples of how shared services have been applied in 
various organisations, there have been little research on 
the variables proposed in this study and in an institutional 
context like the Higher Education sector. More and more 
higher learning institutions are beginning to adopt shared 
services and it will be prominent to look at the relationship 
between organisational readiness and employee 
engagement towards job satisfaction in the HEI.

Organisational Readiness: The new change within 
an organisation can bring many challenges. Change 
management proponents emphasised on the importance of 
creating organisational readiness for change, suggesting 
variety of strategy for readiness (Weiner37). The right 
strategy is accommodating the change process by 
helping employees with the unfamiliarity environment. 
The organisational readiness in the implementation of 
shared service is crucial to ensure employee engagement 
and job satisfaction.

The manner in which an employee embraces and 
accepts a particular change will reflect their readiness 
(Ahmad et al.3). The level of employees’ commitment 
to the change and their perception whether the change 
can happen have an effect on organisation readiness for 
change (cited in (Weiner37 cited in Ochurub, Bussin & 
Goosen28). In short, employees remain a key determinant 
of organisation readiness to change. However, Ahmad 
et al.3 proclaims that trust management, communication 
and commitment are other factors that impact readiness 
for change in organisation.
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Employee Engagement: Apart from organisational 
readiness, another important element associated to 
shared service implementation is employee engagement. 
In this fast pace competitive environment, to have 
committed employees is considered to be the way to 
retain people(Gast15). In the current climate where 
organisations are expected to stay competitive, driven 
employees are what employers are looking for. Despite 
having good times, maintaining a workforce engaged, 
positive and productive can be cumbersome (Catteeuw, 
Flynn & Vonderhorst8). Kompaso and Sridevi20 explains 
that employee engagement is the emotional commitment 
employees experience towards their organisation and 
the actions proceeded by them in ensuring the success 
of the organization.Care, dedication, enthusiasm 
accountability and results focus demonstrated are among 
the parameter to consider an individual as an engaged 
employees(Wessels38). Abraham1 further explains that 
employee engagement is employee emotional connection 
to the achievements of their organisation, resulting in 
improved productivity, innovation and retention. Kompaso 
and Sridevi20 describe employee engagement as a wide 
construct that revolves human resource management 
facets. If a human resources issue is not addressed in 
change management, employees fail to engage with their 
job (Soni33). Employee engagement can be associated 
with how the management and human resource team 
manages their people (Macey & Schneider24).

Job satisfaction: Job satisfaction concerns employee’s 
expectation towards their job (Abraham1). Aziri5 says 
that job satisfaction combines both good and bad 
emotions that workers experience towards their work. 
Once a worker is employed, he brings with it the needs, 
desires and experiences which specifies expectations 
that he has set aside. Job satisfaction denotes the 
alignment between expectations awards, entailing how 
individuals enjoy or abhor their job (Rahman, Akhter 
& Khan30). Abraham1 states that job satisfaction is 
the extent to which employees appreciate their job. 
When an employee becomes satisfied and motivated, it 
contributes greatly to the productivity and growth of the 
organisation. Gregory17 supports this notion by claiming 
that employee satisfaction is quintessential to the success 
of any business. Maintaining an employee’s satisfaction 
is directly related to a low number of turnover rate. 
Therefore, job satisfaction should be utmost importance 
for every employer. Moreover, employee job satisfaction 
is crucial to face the vigorous and ever-demanding 

challenges of maintaining efficiency through engaged 
and motivated workforce (Misra & Sehgal26).

Claiborne et al.10 found a positive relationship 
between organisational readiness and job satisfaction. It 
appears that job satisfaction is enhanced when employee 
perceive that organisational is ready for change. Jain, 
Kutty and Dani18 add that organisational change process 
generates a perceived efficacy by the workers. If a change 
is not handled effectively, then it impacts the satisfaction 
level of employees. Furthermore, a low level of readiness 
may impact negatively on the change process, creating 
dissatisfaction among employees (Lipińska-Grobelny & 
Papieska23). Thus, we propose:

Hypothesis 1: There is a significant relationship between 
organisational readiness and job satisfaction.

Additionally, there is a growing evidence that 
employee engagement enhances job satisfaction (Eldor 
& Shoshani11). Job satisfaction was highly demonstrated 
when the employee engagement was high (Alarcon & 
Edwards4). Engaged employees who feel dedicated to their 
work may reinvest resources into the workplace. These 
invested resources may visible as job satisfaction (Alarcon 
& Edwards4). Bernburg et al.7 add that the positive 
emotions of engagement would further enhance the feeling 
of satisfaction. The following hypothesis is proposed:

Hypothesis 2: There is a significant relationship between 
employee engagement and job satisfaction.

METHODOLOGY

Data collection procedures: In this study, the 
survey was distributed using both paper-and-pencil 
questionnaire and online survey. The survey was 
distributed to 41 staff of CBDO (5 directors, 4 managers, 
19 administrative executives, and 13 administrative 
assistants). CBDO is currently undergoing restructuring 
due to the implementation of shared services, where 
administration services of 5 business units (Programme 
Management Office (PMO), Business Development 
Department (BDD), Marketing and Corporate 
Communication Department (MCC), Strategic Planning 
Centre (SPC) and Office of Stakeholder Management 
(OSM) are centralised under shared services centre. Out 
of 41 questionnaires distributed, only 22 responded, 
which is approximately 53.66% response rate.
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Instruments: The first independent variable is 
organisational readiness adapted from a theory of 
organisational readiness (Weiner37). It contains 12 items 
which are divided into two dimensions. The first section 
(question 1- 5) used to assess change commitment of 
the respondent. Meanwhile the second section (question 
6-12) used to assess change efficacy in order to capture 
the organisation’s ability to respond to problems during 
the implementation (Shea et al.31; Weiner37).

The second independent variable which is employee 
engagement variable was adapted from Gallup Q12, also 
known as the Gallup Work Place Audit to measure the 
employee engagement. Harter, Schmidt, Killham and 
Agrawal13 describes GWA as follows:

In short, the development of the GWA (Q12) 
was based on more than 30 years of accumulated 
quantitative and qualitative research. Its reliability, 
convergent validity, and criterion-related validity have 
been extensively studied. It is an instrument validated 
through prior psychometric studies as well as practical 
considerations regarding its usefulness for managers in 
creating change in the workplace.

The Q12 is divided into two categories of employee 
survey items. The first one measures attitudinal outcomes 
comprise satisfaction, loyalty, pride, customer service 
perceptions, and intent to stay with the company while 
the second category measures actionable issues that 
drive the outcomes mentioned earlier(Harter, Schmidt, 
Agrawal & Plowman12). 

Meanwhile, the dependent variable which is job 
satisfaction was adapted from Job Satisfaction Survey 
1994, in which the survey contains 36 set of questions 
to measure the employee satisfaction at workplace 
(Spector34).

Data analysis: During the data analysis procedures, the 
data was coded using SPSS version 22. First, descriptive 
statistics was conducted. Next, a reliability analysis 
was conducted to acquire the proportion of systematic 
variation in a scale by determining the relationship 
between the scores obtained from different administrations 
of the scale. The high association in reliability analysis 
indicates that the scale produces consistent results and 
hence considered reliable. Lastly, a correlational analysis 
was done to find out whether there is any significant 
relationship between organisational readiness and 
employee engagement toward job satisfaction. This 

study applied the Pearson product-moment correlation 
(Pearson r) to indicate both the direction and the strength 
of the relationship between variables.

RESULTS

Demographics: The sample of the study composed of 
22 staffs who were accessible during the data collection 
procedure. The information on the participants’ 
characteristics is shown in Table 1.

Table 1: Participants’ characteristics

Items Frequency 
(n = 22) (%)

Gender
Male 11 50.0

Female 11 50.0
Age

21-38 years old 11 50.0
39-49 years old 6 27.3

More than 50 years old 5 22.7
Education

SPM 4 18.2
Diploma 3 13.6
Bachelor 4 18.2
Master 8 36.4
PhD 3 13.6

Job Design
Administrative 20 90.9

Others 2 9.1
Experience

3 years 5 22.7
4-6 years 4 18.2
7-9 years 1 4.5

10-12 years 2 9.1
More than 12 years 10 45.5

As presented in Table 1, it shows that the study 
consists of 11 (50.0%) male respondents and 11 (50.0%) 
female respondents. Out of 22 respondents, 4 (18.2%) 
are SPM and Bachelor holder, 3 (13.6%) are Diploma 
PhD holder and 8(36.4%) are master holder. Besides, 
from 22 respondents, 20 (90.9%) are administrative job 
design and the rest 2 (9.1%) are others job design. For 
the work experience, 5 (22.7) have work experience less 
than 3 years, 4(18.2%) with 4-6 years’ work experience, 
1(4.5%) with 7-9 years’ work experience, 2(9.1%) with 
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10-12 years’ work experience, and the rest 10 respondent 
(45.5%) have more than12 years’ work experience. 

Reliability: The three variables shows Cronbach’s 
alpha values larger than α=0.7 (George & Mallery16), 
that is a measure of lower bound reliability.

Table 2: Reliability

Variables Number 
of items

Cronbach’s 
alpha

Job satisfaction 36 0.891
Organisational readiness 12 0.982
Employee Engagement 12 0.825

According to Cavana, Delahayeand Sekaran9, 
the value of Cronbach’s Alpha of greater than 0.7 is 
considered reliable. Since all the Cronbach’s Alpha 
values were greater than 0.7, then the test items were 
found to be valid for the study.

Mean and standard deviation: The mean (M) and 
standard deviations (sd) for all variables are presented 
in Table 3.

Table 3: Mean and standard deviation

Variables Mean Standard 
deviation

Job Satisfaction 3.282 0.415
Organisational Readiness 2.704 0.767
Employee Engagement 3.609 0.459

As presented in Table 3, the mean for Job Satisfaction, 
Organisational Readiness and Employee Engagement 
are 3.282, 2.704 and 3.609 respectively. Meanwhile for 
standard deviation, the results gained are 0.415, 0.767 
and 0.459 for Job Satisfaction, Organisational Readiness 
and Employee Engagement respectively.

Correlation

Pearson Correlation Coefficients: Pearson correlation 
coefficients were calculated between Organisational 
Readiness, Employee Engagement, and Job 
Satisfaction, allowing the strength of relationships 
between variables to be calculated (Table 4). Based on 
the table, Employee Engagement shows a significant 
relationship with the Job Satisfaction (r = .728**,n= 
22, p <0.01). The strongest relationship is between 

Organisational Readiness with Job Satisfaction (r = 
.738**, n = 22, p<0.01).

Table 4: Correlation

Items Job 
Satisfaction

Hypotheses 
Result

Organisational 
Readiness 0.738** Accepted 

(H1)
Employee 

Engagement 0.728** Accepted 
(H2)

**. Correlation is significant at the 0.01 level 
(2-tailed).

Based on the result of correlations between 
independent variable and dependent variable, 
relationship between organisational readiness and job 
satisfaction is (r = .738), the strength of association is 
strong, meanwhile for employee engagement and job 
satisfaction the result is (r = .728) which is show the 
strong association too.

DISCUSSIONS AND CONCLUSION

The current study aims to explore the relationship 
between organisational readiness, employee engagement, 
and job satisfaction in the implementation of shared 
service center. It was hypothesized that organisational 
readiness (hypothesis 1) and employee engagement 
(hypothesis 2) would predict job satisfaction. The 
findings demonstrate significant relationship between 
organisational readiness and job satisfaction. Given 
the limited research done in relation to organisational 
readiness for shared services change, the results of this 
study hardly compared to similar contextual setting. 
Nevertheless, this finding is consistent with Lipińska-
Grobelnyand Papieska23 finding of a statistically 
significant relationship between organisational readiness 
and job satisfaction. In a survey of 102 manufacturing 
workers, the readiness to change to lean production has 
positively affected the organisation’s human resource 
attitudes. In another study, readiness to implement 
evidence based practice and person centered care in 
university hospitals has generally reported positive job 
satisfaction (Olsson, Forsberg & Bjerså29).

The current study also demonstrates robustly 
that employee engagement and job satisfaction are 
significantly related. Although there are different 
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understandings of engagement, most research reach 
a decision that engaged employees have high levels 
of job satisfaction (Alarcon & Edwards4; Shimazu & 
Schaufeli32; Taris, Cox & Tisserand35). The engaged 
employees exert great effort into their work because they 
identify with it (Kompaso & Sridevi20). The positive 
experiences related to engagement increases satisfaction 
to the job (Shimazu & Schaufeli32).

Undeniably, the findings of this study are beneficial 
towards the university that was being studied. However, 
there are few limitations that require attention. First, this 
study is a cross-sectional pilot study that involved only 22 
respondents. Second, the findings of this study cannot be 
broadly generalisedin Malaysia as it focused on only CBDO 
shared services in UNITEN. Hence, there is concern of 
results generalisation due to limited scope of study. Future 
research can be conducted on the same subjects or different 
shared services setting. The application of diverse samples 
will make the prediction on the relationship between 
Organisational Readiness, Employee Engagement, and Job 
Satisfaction more accurate.

Overall, the current study demonstrates the 
importance of organisational readiness and employee 
engagement in ensuring employees satisfaction during 
the shared services implementation. The research on 
organisational readiness may broaden our view of 
vital factors in change management process for shared 
services. Results of this study also point to significant 
challenges continuing for shared services in higher 
learning institutions. If shared services are to be effective, 
the organisation should be ready and the appropriate 
employee engagement tools must be identified.

Ethical Clearance: This study does not involve human or 
animal subjects that requires ethical clearance in Malaysia.
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ABSTRACT

The doctrine of good faith is a vital issue amongst the contractual issues of this period .It is considered a 
main goal of every recognized law of contract system to be promoting good faith as well as fair dealing in 
forming and performance of contracts. Basically, it has been a common argument in supporting the notion 
of good faith that it helps in addressing bad faith manner in a clear and direct conduct, allow the law to 
safeguard the realistic anticipations of women and men as well as encourage a philosophy of contractual 
collaboration that would lead to economic efficiency. This study looks into the concept of good faith from 
both the conventional law and Islamic law (Shariah) to find to what extent both laws comply with each 
other. The study is doctrinal which utilizes descriptive approach of qualitative research methodology which 
relies on secondary data in form of text books, journals, newspapers, related websites etc. The study found 
that both the conventional law and Islamic law support the principle of good faith. Shariah recognized the 
principle of good faith as it asks the parties in a contract to abide by the requirement in various stages of the 
contract, especially sale contract. Thus, the concept of good faith should have the same application in both 
Islamic and conventional jurisdictions.

Keywords: Good Faith, Islamic law (Shariah), Contract, Canon law, Rules of equity.

INTRODUCTION

The doctrine of good faith is a vital issue amongst 
the contractual issues of this period Harrison14. It is 
considered a main goal of every recognized law of 
contract system to be promoting good faith as well as 
fair dealing in forming and performance of contracts 
(Johan 2004). Basically, it has been a common argument 
in supporting the notion of good faith that it helps in 
addressing bad faith manner in a clear and direct conduct, 
allow the law to safeguard the realistic anticipations of 
women and men as well as encourage a philosophy of 
contractual collaboration that would lead to economic 
efficiency Brownsword4.

Historically, the origin of the good faith concept goes 
back to Roman law. Just similar to equity of the English 
law, the limits of a recognized procedure in Roman law 
were overcome by actions taken by those given the 
responsibility of the administration of justice. Roman 
law was an example of the first legal system to adapt 
through the impact of equitable concepts Schermaier30. 

The ancient and famous procedure in the Roman law 
was later termed as legisactio (act or sue according to 
the law) Mousourakis22.

As for the history of good faith in the medieval ius 
Commune, certainly, the ius commune strengthened its 
established status as a part of Christian culture of Europe 
by the 14th century. The said scenario led to religion as 
well as law to be thoroughly linked in the late medieval 
writing Stein31. Actually, the medieval jurists who learnt 
canon and Roman laws clearly accepted the notion of 
good faith and equity in contract (Gordley). 

The development of good faith in the English law is 
undoubtedly credited to Court of Chancery. This is a result 
of importation of the principles of good faith concept which 
are natural in the canon law in the early ecclesiastical 
chancellors into the Court of Conscience Baker3.

The aforementioned discussion is on the concept 
of good faith from the conventional view point. This 
study looks into the concept of good faith from both the 
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conventional law and Islamic law to find to what extent 
both laws comply with each other.

METHODOLOGY

This is a qualitative research where data was gathered 
from textbooks, journals, websites etc. In analyzing the 
data, content analysis approach was adopted. Thus, the 
researchers were able to systematically analyze large 
amount of textual information.

CONCEPT OF GOOD FAITH PRINCIPLE

The doctrine of good faith is a vital issue amongst 
the contractual issues of this period Harrison14. It is 
considered a main goal of every recognized law of 
contract system to be promoting good faith as well as 
fair dealing in forming and performance of contracts 
(Johan 2004). Basically, it has been a common argument 
in supporting the notion of good faith that it helps in 
addressing bad faith manner in a clear and direct conduct, 
allow the law to safeguard the realistic anticipations of 
women and men as well as encourage a philosophy of 
contractual collaboration that would lead to economic 
efficiency Brownsword4.

The main aim of the principle of good faith is 
allowing the injured party to limit, as much as possible, 
the damage he suffers due to the unjust rights and 
obligations as a result of the agreement Kolb20. This can 
be performed by imposing the contract law standards 
of justice fairness and decency in legal transactions, 
complementing the provisions of other contract law 
principles and creating the precedence to overcome 
these provisions when needed if a strict obedience to 
them would lead to biased results. According to Robert 
Summers: “Without the principle of good faith, a judge 
might, in particular case, be unable to do Justice at all, or 
he might be able to do it only at the cost of fictionalizing 
existing legal concepts and rules, thereby snarling up the 
law for future cases” Brownsword4.

The National European legal systems have not 
provided a constant definition of the principle of 
good faith. However, the US legal system provided 
the definition as: “faithfulness to an agreed common 
purpose and consistency with the justified expectations 
of theother party” Tetely49; Kolb20.The jurists believe 
there are two different views of good faith which are 
subjective andobjective good faith (Strine et al 2009).

The former refers to the subjective status of the mind 
of a contractingparty (psychological condition) (Tetely 
2010) whilethe latter which is the objective of good faith 
concept refers to the terms of the agreement, by matching 
between rights and obligations of the parties involved 
in the contract Nebbia25. Based on thosetwo elements, 
good faith has some meanings, which are: Fayyad9 (1) 
the normative meaning reflects thecontractual justice 
enforcedonthe contracting parties to balance their legal 
relation. According tothis meaning, the doctrine of good 
faith necessitates the party to act fairly, so as to protect 
justified expectations rising from their agreement; (2) the 
contextual meaningindicates the practicalanticipations 
of the contracting parties in accordance with common 
standards utilized at the place of making the agreement. 
According to this meaning, good faith means the 
expectation of everycontractor as the other party will 
fairly and honestly perform his contractual duties in a 
satisfactory manner to trade community; Powers26(3) the 
essential meaning indicates the prevailingleaststandards 
of honesty at the time of making legal transactions 
Wightman35.

Based on the aforementioned three meanings, good 
faith may be defined as an honest behavior, that both 
parties involved in a contract are expected to observe 
in their dealings, and even with third parties,who can be 
involved or afterwardimplicated; it is a negative action 
thatneeds eachcontractual party to consider the genuine 
interests and expectations of the counterparty, by means 
of restricting the own pursuit of self-interest.

According to Article (32) of the European Proposal, 
a term is consideredas unfair if, by opposingthe 
requirement of concept of goodfaith, it leads to a 
majordisparity related to the parties’ rights and obligations 
to the disadvantage ofthe consumer. In the valuation 
of the test of the concept, the negotiatingsituation of 
theparties involved in the contract has to be considered.
The supplier or seller can fulfill the requirements of 
the doctrine by dealing with the consumer fairly and 
this may be performedthrough showing respect to 
thegenuine interests as well as expectations of the 
customerHowells17.In line with the preamble of the 
proposal: “This requires contract terms to bepresented 
to consumers fairly, reasonably transparent and do not 
operate so as to defeat thereasonable expectations of the 
consumer”.The preamble of the said proposal explained 
that good faith shall be understood in both its objective 
and subjective sense.This may be done through observing 
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whether the consumerhas given his free consent to 
the agreement as well aswhether the supplier or seller 
considered the legitimate expectations and interests 
of the consumer when forming the contractCuijpers7; 
Teubner32. In evaluating this scope, the conditions and 
entire terms and conditions of place of the contract 
as well as the nature of the goods and services of the 
contract must be taken into account.

Objective of good faith is manifested by looking at 
the balance of positions as well as rights and obligations 
between the parties involved in the contract. This 
balance occurs prior to entering into the agreement and 
alsowhenperforming contractual obligations (substantive 
good faith). Conversely, pre-contractual good faith is 
to enable the parties involved in the contractto be in a 
likeposition concerning awareness of the data as well 
as information ofthe agreement. This can be done by 
disclosing these data to each other. It indicates the just 
positions of the parties involved in the contract before 
signing the agreement; it investigates how contract 
terms are used and how they are presented to the 
consumer. This base transacts with the consumer right 
of information and choice. Substantive concept of good 
faith deals directly with the term in question; it looks 
into the impacts of the contract terms and concentrates 
in knowing to what extent the terms may be relied on to 
attain the interest of the consumers. According to this, a 
term is said to be against good faith if its end result will 
create disparity of rights and obligations amongst parties 
involved in the contract Whittaker34. In accordance to 
this, notion of good faith may be extended to contain 
some forms of exclusive liabilities that may create 
imbalance amongst the contracting parties as well as 
entire cases in which one party abuses his powers Alpa2; 
Hondius 1997). 

Imbalance of contract term is an indicator to judge 
that the principle of good faith has been breached; 
As provided by article (32/1) of the proposal, a term 
creating a major imbalance, by definition, contradicts the 
principle of good faithRoppo28.Contractual imbalance 
between the contracting parties is the result where a 
contractor deals with the other party in bad faith; this 
balance must be detected before and after making the 
agreement. The first imbalance occurs where there is a 
disparity of awareness between the contracting parties 
concerning the entire data as well as information of the 
agreement; it may be overcome by disclosing these data 
amongst the parties involved in the contract. The second 

imbalance occurs where there is a substantial imbalance 
relating to rights and obligations among the contracting 
parties; it may be overcome by focusing on the interests 
of the counter party when drafting the terms of the 
agreement Collins5; Teubner32. 

In this approach, the proposal statesdual lists of 
common used terms, indicative in addition to black 
lists, to measure this imbalance. According to both 
lists, this balance can be measured by the following 
factors: (1) the liability of the consumer is looked 
at in combining the liability of the seller or supplier 
“Exclusion clauses”. This occurs where contract terms 
permit the seller or supplier who wants to retain sums 
paid by the consumer, where the latter chooses to cancel 
the contract. In contrast, a consumer may not be entitled 
to be compensated of the same amount from the seller 
or supplier if the latter cancels the contractWhittaker34.
In this form, the term may exclude all liability for a 
certain thing that might happen, or may exclude some 
specific kinds of liabilities; (2) a consumer does not 
have similar rights to a supplier or seller, or a consumer 
cannot respond in some way to rights that are exercised 
to a seller or supplier (penalty clauses”Heiderhoff16.This 
occurs where the term authorizes the seller or supplier 
to transfer his rights and obligations under the contract. 
In contrast, a consumer right of guarantee is reduced, 
without the latter’s agreement Hughes18. This sort of terms 
enables the contracting party to impose an extremely 
unreasonable compensation upon the other party where 
the latter does not perform, or delay to perform, his 
obligations. In contrast, the latter does not have the same 
advantages where the former breaches his obligations; 
(3) the seller is authorized to control the legal relation 
(contract terms) without taking into consideration the 
will of the counter party “variation clauses”. It occurs 
where the term enables the seller to terminate a contract 
of unspecifiedperioddevoid ofrealistic notice; despite 
not having serious grounds to do so Nebbia25.

GOOD FAITH PRINCIPLE IN ISLAMIC LAW

According to Zahidet al37, both the conventional law 
and Shariah support the principle of good faith. Shariah 
provides the principle of good faith and asks the parties 
in the contract to abide by the requirement in various 
stages of the contract, especially sale contract. Thus, the 
concept of good faith should have the same application 
in both Islamic and conventional jurisdictions.
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According to Islamic law, a valid trade has to always 
make sure that benefits are always exchanged between 
the contracting parties by avoiding imposing unlawful 
pressure and all elements that will vitiate the free consent 
of a contracting party such as fraud, undue influence, 
coercion etc. Hazeem15. There are various guidelines 
in the Islamic jurisdiction that organize the principle of 
good faith; the rules refer to behaviors that Muslims need 
to observe in their dealingsAbd El-Khalek1; Marganee21.
The rules deal with the internal belief of Muslims and 
reflected by observing the principles of good faith in 
transactions Salem29.The rules contain particular legal 
sanctions which can create the basis of ruling out the 
usage of unfair termsYoseef36.This may be seen from 
the principles provided by El-majalla which dated back 
to 1876 which was derived from the Islamic law. For 
example the El-majallaprovided several legal principles 
of contract involving the principles of good faith such 
as: “a private injury is tolerated in order to ward off a 
public injury” (Article (26) El-majalla); “severe injury 
is removed by lesser injury” (Article 27 El-majalla);“in 
the presence of two evils, the greater is avoided by the 
commission of the lesser” (Article 28 El-majalla); and 
“repelling an evil is preferable to securing a benefit” 
(Article 30 El-majalla) .

Another rule in support of the good faith concept is 
the system of (Hisbah) which according to the Muslim 
jurist Al-Mawardi is: “a system of enjoying what is just 
and right if it is found to be neglected or disregarded 
and to forbid what is unjust and indecent if it is found to 
be practiced” (Khan et al19; Cook6. The main functions 
of Hisbah are the protection of market rules against 
violation; protection of the honour of people and 
ensuring public safety. The function of hisbah is taken 
from the letter of the Caliph (Ali) to his governor (El-
Ashter El-Nakee) telling him how to deal with behaviors 
of traders that may harm good faith dealings, where 
he said: “strictly address the greed of traders, their 
monopoly, anticomparativeactions and their control 
of market transactions. These actions have bad effects 
anddisadvantages to the determent of the interests of the 
society and individuals. Prevent themonopoly, because 
prophet (Mohamed) recommended so, rule the fairness 
of markettransactions, do not prejudice the rights of the 
seller and the buyer and punish the party whobreaches 
these instructions without injustice or exceeding” 
Fayyad11. According to Many jurists, the role of this 
system comprises merchant’s obligations of dealing with 

consumers in a just and fair manner and commending 
the fulfillment of the trust and prohibition of all evils and 
offensemainlylying and dishonestyKantakgee28.

Based on the contemporary Arab scholars, the good 
faith notion is applicable in Islamic law in some aspects 
i.e. Radowan27: concept of good faith in performing 
of the contract (corresponding in part to the principle 
of pactasuntservanda); notion of good faith at the 
conclusion of the contract and the systems of options 
(khiyarat); concept of good faith in the termination of 
the contract, either voluntary or as a consequence offorce 
majeure; the concept of (Riba) or usury and the notion of 
uncertainty (gharar).

The good faith notion has to be observed prior to 
entering into the agreement (The pre-contractual concept 
of good faith concept). The pre-contractual concept 
of good faith concept refers to the status of the parties 
involving in a contract prior to signing the contractual 
agreement. According to the Islamic law, the contracting 
parties are obliged to inspect and investigate the terms of 
the contract before signing it. The Islamic law requires 
Muslims to verify and probe any statement before taking 
a decision or action on it. The Prophet (saw) said: “a 
person does not believe until he prefers for his brother 
what he prefers for himself”. This requires the contracting 
parties to ascertain the permissibility or prohibition of 
dealing on the product as well as to examine the terms 
and conditions of the agreement Radowan27.

Secondly, Islamic law forbids all kinds of fraudulent 
contracts both before and after the conclusion of the 
agreement. In a hadith the Prophet (saw) was reported 
to have passed by a heap of eatables (corn). He pushed 
his hand in that heap and his fingers were moistened. 
He said to the seller of the heap of eatable (corn) “what 
is this? These have been drenched rainfall”. He (the 
prophet) remarked “why did not you place this drenched 
part of the heap over other eatables, so that people could 
see it? He who deceives is not my follower”. The second 
caliph, Umar Ibn Al Khattab objectedto diluting milk 
with water. He did so not because the milk was not 
suitable for drinking, but because the buyer would not 
be aware of relative quantities of milk and water before 
making the agreement Fayyad11.

Third, any attempt of concealing the real features 
of a product in a sale contract is unlawful under the 
Islamic law (Ṣahīh Muslim 459). Thus, the seller is 
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required to disclose all relevant facts in the product to 
the buyer Fayyad15. Ibn al- AsqaWāthilah, a Muslim 
scholar, narrated a story where he said Fayyad11: I 
bought a camel from a seller and when leaving the place 
of contract, OqbaibnNafī followed me and said: “The 
camel seems fat and healthy, did you buy it for meat or 
travel? I said for travel (hajj). He said: Its toe has a hall, 
and it is not appropriate for your travel. Are you looking 
to rescind the agreement? The seller asked Oqba. Oqba 
responded: I heard Prophet Muḥammadpbuh say that the 
contracting parties have the choice” (Al-Bukhārī 3/67).

Finally, El-majalla provides a specific topic as 
contracts of honesty (Aqd Al- Amana) “where acceptance 
is based on information that he receives from the other 
party. The theory of these contracts are based on the 
fact that the buyer trusts the seller to tell him the real 
price without the need to prove it by taking the oath or 
procuring evidence. It is therefore necessary that such 
contracts should be guarded against any dishonesty or the 
possibility of dishonesty” (http://www.alriyadh.com).

The Holy Qur’an calls the Muslim nation a balanced 
nation. Allah (swt) said:“Thus, have we made of you 
an (Umma) nation justly balanced” (The Holy Qura’n 
01:143).And “the Firmament has He (God) raised high 
and He has set up the Balance (of Justice)” (The Holy 
Qura’n) 55:07);“in order that ye may not transgress (due) 
balance” (The Holy Qura’n 55:08).This balance can be 
extended to include the behaviors of this person with 
himself. A consumer is expected to act reasonablywhen 
satisfying his needs, by observing a balance between 
his needs and his consumption actions. The balancing 
principle in the (Qura’n) is that: “Those who, when they 
spend, are not extravagant and not niggardly, but hold 
a just (balance) between those (extremes)” (The Holy 
Qura’n25:67).

Thus, Islamic law does not deal with action only 
in determining the balance but it also pays attention 
to the significances of the action itself that may create 
imbalance (Dawwas 1993).Furthermore, Islamic law 
orders parties in a contract to inform one another in case 
if one of them intends to dissolve the contract.

CONCLUSION

The study reveals that the conventional law requires 
parties involved in a contract to observe good faith 
in their dealing. The doctrine of good faith is a vital 

issue amongst the contractual issues of this period. It 
is considered a main goal of every recognized law of 
contract system to be promoting good faith as well as fair 
dealing in forming and performance of contracts. The 
main aim of the principle of good faith is allowing the 
injured party to limit, as much as possible, the damage 
he suffers due to the unjust rights and obligations as 
a result of the agreement. This can be performed by 
imposing the contract law standards of justice fairness 
and decency in legal transactions, complementing the 
provisions of other contract law principles and creating 
the precedence to overcome these provisions when 
needed if a strict obedience to them would lead to biased 
results. According to Robert Summers: “Without the 
principle of good faith, a judge might, in particular case, 
be unable to do Justice at all, or he might be able to do it 
only at the cost of fictionalizing existing legal concepts 
and rules, thereby snarling up the law for future cases”.

Likewise, the Islamic law requires observance of 
the principles of good faith and asks the parties in a 
contract to abide by the requirement in various stages of 
the contract, especially sale contract. Thus, the concept 
of good faith should have the same application in both 
Islamic and conventional jurisdictions. According to 
Islamic law, a valid trade has to always make sure that 
benefits are always exchanged between the contracting 
parties by avoiding imposing unlawful pressure and all 
elements that will vitiate the free consent of a contracting 
party such as fraud, undue influence, coercion etc. There 
are various guidelines in the Islamic jurisdiction that 
organize the principle of good faith; the rules refer to 
behaviors that Muslims need to observe in their dealings. 
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ABSTRACT

Some WSN (wireless sensor network) by a lot of immobile node and with the limited energy and without 
further charge of energy. Whereas extension of many sensor nodes and their operation. Hence it is normal. 
Inactive nodes miss their communication in network, hence split the network. For avoidance split of 
network, we proposed a fault recovery corrupted node and Self-Healing is necessary. This paper presents 
a wireless distributed sensor system for tracking and identifying multiple humans based on their body 
heat radiation. Many intelligent environments and secure systems demand collectable, stable and reliable 
behavioral biometrics to identify individuals and track their actions based on their behavioral attributes. The 
behavioral biometrics (e.g., gait and habitual trajectory) are advantageous in their capability of recognition 
at a distance under changing environmental conditions, despite subjects’ varying physical appearances. 
However, establishing identity and tracking actions from distances or in crowded scenes through behavioral 
biometrics are complex problems due to the intrinsic challenges associated with sensing modalities and 
feature selections.

Keywords: Self-Healing, Biometrics, Sensing modalities, Healthcare professionals

INTRODUCTION

Health is the level of functional or metabolic 
efficiency of a living organism. In humans, it is the 
general condition of a person’s mind and body, usually 
meaning to be free from illness, injury or pain (as in 
“good health” or “healthy”)1. Health is one of the global 
challenges for humanity. According to the constitutions 
of World Health Organization (WHO) the highest 
attainable standard of health is a fundamental right for 
an individual. Heart rate measurement is one of the very 
important parameters of the human cardiovascular system. 
The heart rate of a healthy adult. Healthy individuals 
also reduce pressure on the already overwhelmed 
hospitals, clinics, and medical professionals and reduce 
workload on the public safety networks, charities, and 
governmental (or non-governmental) organizations. 
To keep individuals healthy an effective and readily 
accessible modern healthcare system is a prerequisite. 
A modernized healthcare system should provide better 
healthcare services to people at any time and from 
anywhere in an economic and patient friendly manner. 
In the traditional approach the healthcare professionals 

play the major role. They need to visit the patients for 
necessary diagnosis and advising. ECG is an expensive 
device and its use for the measurement of the heart rate 
only is not economical. Low-cost devices in the form of 
wrist watches. Heart beat sensor is used to measure the 
pulse rate of the heart in digital output. when a finger is 
placed on it. LED is used to detect the heart rate2 A smart 
healthcare surveillance and fall detection system for 
elderly people provides a flawless security and a support 
for the elderly people3

There are two basic problems associated with this 
approach. Firstly, the healthcare professionals must be 
on site of the patient all the time. And secondly, the 
patient remains admitted in a hospital, wired to bedside 
biomedical instruments, for a period of time. In order to 
solve these two problems the patient oriented approach 
has been conceived. In this approach the patients are 
equipped with knowledge and information to play a more 
active role in disease diagnosis, and prevention. Thus a 
patient can be monitored from a remote location. Existing 
and widespread mobile phone networks can assist in 
this regard. Recently, mobile networks are considered 
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critical for solving future global health challenges. With 
the global market penetration of the mobile phones the 
mobile healthcare system (i.e., mHealth) is a matured 
idea now. By using the mobile phone healthcare system 
can be made available for people, who are living in 
remote areas without much access to other types of 
communications. Even a simple mobile phone can 
become a powerful healthcare tool now. Text messages 
and phone calls can quickly deliver real-time and critical 
information of a patient to a remote location. Thus the 
patients, living in remote areas, can reduce unnecessary 
back-and-forth travel to the far located healthcare 
centers. This will help the children of elderly to monitor 
the physiological condition of their parents from their 
working sites4 The data exchanged between the patient 
monitoring system and the microcontroller will be 
of a string format containing individual vital patient 
parameters like heart beat etc. separated by a delimiter5.

However, mobile devices have become “smart” 
now to do more rather than simply transmit medical 
information and advice6. Smartphone, supported with 
high speed data services, has revolutionized healthcare 
by playing the role of a powerful medical device for 
monitoring the patients’ health. Heart disease and 
diabetics monitoring and controlling systems are very 
much common now. Normally it is difficult to keep track 
on abnormalities in heartbeat count for patient itself 
manually. The average heartbeat per minute for 25-year 
old ranges between 140- 170 beats per minute while for 
a 60-year old it is typically between 115-140 beats per 
minute and body temperature is 37degree Celsius or 98.6 
Fahrenheit. Patients are not well versed with manual 
treatment which doctors normally use for tracking 
the count of heartbeat. So there must be some device 
which would help patient to keep track on their health 
by themselves. There are various instruments available 
in market to keep track on internal body changes. But 
there are many limitations regarding their maintenance 
due their heavy cost, size of instruments, and mobility 
of patients. Zigbee Connection Buzzer Heart bit t/p p 
3.2. To overcome these limitations a device use to keep 
track on heartbeat count of patient should be easy to use, 
portable, light weighted, small size etc so that it give 
freedom of mobility for patient. The devices which can 
be carried everywhere to keep track on patient’s health. 
This device that is a heartbeat sensor would help them 
to keep track on heartbeat counts of a patient and check 

for any abnormalities. If any varied change takes place 
it is notified. This notification would help to take an 
appropriate action at an instance of a time. This would 
save patients from the future health problem which 
would arise. This would also help patient’s concern 
doctor to take an appropriate action at proper time. The 
e-healthcare systems have primarily been developed 
for observing the physiological parameters like body 
temperature, oxygen saturation level, heart rate, blood 
glucose level etc. However, with evolution of wireless 
technologies there has been a manifold variation and 
enhancement in the e-healthcare systems7

For a human, experiencing a fall unobserved 
can be doubly dangerous. The obvious possibility of 
initial injury may be further aggravated by the possible 
consequences if treatment is not obtained within a 
short time. For example, many elderly individuals can 
suffer accidental falls due to weakness or dizziness—
or, in general, their diminished self-care and self-
protective ability. Since they tend to be fragile, these 
accidents may possibly have serious consequences if 
aid is not given in time. The extensive usage of mobile 
technologies and their user-friendly applications related 
to health nowadays have given a rise to a new healthcare 
paradigm of eHealth, known as m-Health. According to 
the International Telecommunication Union there are 
now more than 5 billion mobile phone subscriptions in 
the world, with over 85% of the world’s population now 
covered by a commercial wireless signal. The growing 
sophistication of these networks Offering higher and 
higher speeds of data transmission alongside cheaper 
and more powerful handsets are transforming the way 
health services and information are accessed, delivered, 
and managed. With increased accessibility comes the 
possibility of greater personalization and citizen-focused 
public health and medical care 8.The e-healthcare and 
now its mobile version, m-healthcare, system basically 
include wireless body sensor networks (WBSN) or/and 
wireless personal area networks (WPAN) for providing 
higher-quality medical services and more efficient 
medical responses and treatments to patients. In such an 
e-healthcare/ m-healthcare systems, the sensors placed 
around atients’body gather the vital parameters (e.g. 
heart rate, pulse rate, oxygen saturation level, sugar level 
and many more) and report them to remote healthcare 
service provider and/ or physician immediately for real-
time and long-term monitoring of patients9.
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BLOCK DIAGRAM

ATMEGA164: ATMEGA164/324/644 is a low power 
CMOS 8 bit microcontroller based on the AVR enhanced 
RISC architecture. By exe cuting powerful instructions in 
a single clock cycle, the ATMEGA164/324/644 achieves 
throughputs approaching 1 MIPS per MHz allowing the 
system designer to optimize power consumption versus 
processing speed

555 Heart Beat Sensor: The 555 timer IC is an 
integrated circuit (chip) used in a variety of timer, pulse 
generation, and oscillator applications. The 555 can be 
used to provide time delays, as an oscillator, and as a 
flip-flop element. Derivatives provide up to four timing 
circuits in one package.

Temperature sensor: National Semiconductor’s LM35 
IC has been used for sensing the temperature. It is an 
integrated circuit sensor that can be used to measure 
temperature with an electrical output proportional to the 
temperature (in oC). The temperature can be measured 
more accurately with it than using a thermistor. The 
sensor circuitry is sealed and not subject to oxidation, etc

Acceleration for Fall Detection: The main research on 
the principles of fall detection focuses on the changes in 
acceleration that occur when a human is falling.

DC MOTOR: In any electric motor, operation is 
based on simple electromagnetism. A current-carrying 
conductor generates a magnetic field; when this is then 
placed in an external magnetic field, it will experience a 
force proportional to the current in the conductor, and to 
the strength of the external magnetic field.

LCD display: LCD stands for Liquid Crystal Display. 
LCD is finding wide spread use replacing LEDs (seven 
segment LEDs or other multi segment LEDs).

Arduino: Arduino is an open-source electronics 
prototyping platform based on flexible, easy-to-
use hardware and software7. It’s intended for artists, 
designers, hobbyists, and anyone interested in creating 
interactive objects or environments. Arduino can sense 
the environment by receiving input from a variety of 
sensors and can affect its surroundings by controlling 
lights, motors, and other actuators.

Power Supply: The present chapter introduces the 
operation of power supply circuits built using filters, 
rectifiers, and then voltage regulators. Starting with an 
AC voltage, a steady DC voltage is obtained by rectifying 
the AC voltage, then filtering to a DC level, and finally, 
regulating to obtain a desired fixed DC voltage.

Relays: A relay is an electrically controllable switch 
widely used in industrial controls, automobiles and 
appliances. The relay allows the isolation of two separate 
sections of a system with two different voltage sources.

CONCLUSION

The design of a low-cost microcontroller based 
device for measuring the heart rate, temperature and also 
the human fall detection has been described. The device 
has the advantage that it can be used by non-professional 
people at home and also in remote areas to monitor the 
patient easily and safely.
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ABSTRACT

The Islamic faith involves beliefs, emotions, practices and behavior. The Islamic creed is more than emotions 
because it involves certain confidence of reward and punishment in the hereafter. It is also becoming the 
backbone of Islam. Clinging to the Islamic faith means to maintain the belief system about the concept 
of God, which is very virtuous and straight. Talking about the divinity that is pure and lawful in order to 
understand Islam from the sectarian context cannot run away from discussing the Ahlus Sunnah Wal Jama’ah. 
This approach is prevalent in the Muslim world since the early days of Islam. The two approaches which are 
dominant now within the group of Ahlus Sunnah wa al-Jama’ah in Malaysia are the Traditionalist and the 
Pro-Tajdid groups. Both groups are representing the Asyairah and the Pro-Tajdid. Yet, both of these sects 
sometimes are at disagreement when it comes to strengthening and extending their influence in Malaysia. 
Based on that, this paper seeks to analyze the method of argument from both groups. The paper highlighted 
its findings based on the methodology and arguments and based on deductive and inductive argument in the 
ahlus Sunnah Wal-Jama’ah school of thought in Malaysia. The methodology used in the study is qualitative 
with emphasis on content analysis. The data were also collected through interviews. The findings show that 
the difference in the methods of the two groups is small. The argument methods of both groups are based on 
deductive and inductive methodology of logic. Traditionalists used a deductive method, while Pro-Tajdid 
utilized an inductive method. This study presents a way of understanding the methods of both parties in an 
effort to avoid the blaming of both parties against each other.

Keywords: Islamic faith, Ahlus Sunnah wa al-Jama’ah, the Traditionalist movement, Pro-Tajdid movement 
and Malay ethnic.

INTRODUCTION

Islamic faith is a virtue that is significant to the 
Muslim’s society because it can provide various effects 
either to an individual or to the Muslim community. The 
effects on individual faith are like positive emotions, 
good practices and conduct. (Shukri4). In fact, the 
impact of the Islamic faith also involves a belief 
system over rewards and punishments from God. In 
addition, belief in Allah also gives a great impact on 
the Muslim community for their unity and brotherhood. 
This is because the Islamic faith will bring unity to the 
believers, and of course, in the context of Islam, the 
faith of Islam will unite the Muslims who believe in one 
God. However, the differences of faith can also trigger 
hostility, misunderstanding and conflict. Many conflicts 

are caused by the differences in terms of faith. In fact, 
the conflict also occurs within the believers due to the 
differences in approach and in understanding the content 
of such religion. However, many other factors are also 
contributing to the conflict in the society nowadays. It 
is such as an economic, social and oppression factors. 
For Muslims, faith is considered very important. The 
most popular group in Islam is the Ahlus Sunnah sects. 
This popular sect is practiced by most of the Muslims 
all over the world and has become a great contribution 
to the unity and harmony of the Muslims society over 
the years.

There are two main divisions that claim to represent 
the Ahlus Sunnah Wal Jama’ah school of thought which 
both are on many occasions have debated this concept 
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and seems to go against each other. In Malaysia, both are 
so dominant in representing ahlus Sunnah Wal Jamaah. 
They are called the Traditionalist and the Pro-Tajdid 
groups. These groups seem to represent previous sects in 
Islamic schools of thought, which both of them claimed 
that their teaching is based on the Quran and al-Sunnah 
(Abdul Fatah1). The Traditionalists are representing the 
Al-Ash’ari (260H/873M-324H/935M) and al-Maturidi 
(870H/1465M-944H/1537M)schools of thought. While 
the Pro-Tajdid movement represents the Pro-Tajdid 
schools of thought. The former group is still influential 
in Malaysia nowadays and has resided in the most states 
of Malaysia. It was established in the Malay world 
since the 15th century. While the latter sect of Sunni is 
growing up in Malaysia and resided in Perlis, despite of 
not having a strong influence in the Malay Archipelago 
before. The Pro-Tajdid movement began to influence 
in Malaysia since the Saudi government adopted the 
Muhammad Abdul Wahhab school of thought. Then, 
after several centuries it started to encroach into Muslim 
minds in Malaysia through the educational system and 
modern technologies. In Malaysia, some opponents of 
this group named them as Wahhabism.

The different approach of interpreting Islamic 
theology between both parties often drags them in 
criticizing each other. The discussion of attribution of 
God is the most significant aspect that creates criticism 
from both sides. Analyzing the conflicts that exist in both 
parties, the composition of this paper is performed to 
study the rules and procedures that cause the differences 
of opinion, especially in Malaysia. In addition, this 
paper will also outline the results of the study related 
to the difference of thought from both groups. Later on, 
this paper will describe briefly a methodology in shaping 
the standards for setting the underlying conflict between 
the two groups. With that, it is hoped that any concerned 
parties can benefit from this study in evaluating the 
status of both groups in Malaysia.

THE DIVINE ISSUE

The divine issue is the core aspect of the difference 
between two groups of the Ahlus Sunnah Wal-Jamaah. 
However, both of them have the same fundamental 
beliefs about God. Firstly both parties acknowledge 
that Allah is the creator of all creatures and possesses 
the substance and nature of worthiness for him. They 
believe that all the attributes of God are perfect and 
infinite. While the Qur’an and al-Hadith explain the 
traits of perfection. Secondly the two sects admit that 
God is totally different from the beings. In other words, 
there is no equality of God with the same beings.

METHODOLOGY

The methodology used in this paper was based on 
a qualitative approach with an emphasis on content 
analysis. The data was also collected through interviews 
in detail on a small group of respondents which is based 
on sampling method aims. In addition, it also used 
some other instruments such as unstructured interviews 
and observation. Brain storming as well as formal and 
informal medium, method of “Triangulation” was fully 
utilized to improve the reliability of the study.

FINDINGS

Based on the overall fundamentals of the ASWJ 
methodology, there are similarities and differences 
between the Traditionalists and the Pro-Tajdid groups. 
The similarities and differences are presented in the form 
of mapping matrices in the diagram below. The diagram 
below shows there are 11 basic ASWJ methodologies 
as shown in Table 1. There are only a few differences 
in both groups in the aspect of Sufi practice and divine 
aspects. These differences do not come to the level of 
infidelity. Traditionalist strives to explain the attributes 
of God in allegorical interpretation {Ta’wil) in order 
to avoid indescribable mistake and blunder about the 
attributes of God and the similarities with His creatures. 
While Pro-Tajdid takes the approach of glorifying Allah 
by giving up and setting the true meaning of the verses 
about the nature of Allah (mutasyabihat) to Allah.

Table 1: Basic Mapping of ASWJ Methodologies and Differences

Mapping Matric of Methodology ASWJ

 Principle Methodology ASWJ 
(Tradisionalist)

ASWJ  
(Pro-Tajdid)

Prioritize Al-Quran dan Al-Sunah  

Interpreting al-Quran with al-Quran  

Interpreting al-Quran with al-Hadis or al-Sunnah  

Focus on the opinions and words from al- sahabat and al-tabi’in  
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Conted…

Ijma’ ulama  

Prioritizes the Arabic rules and the use of its own ‘uslub’.  

Understanding the al-Quran on the meaning or intentional meaning which 
cannot be transferred to another but with proof.  

To familiarize the (sacred) al-Tanzih and al-Taqdis with the interpretation of 
his verses, showing the likeness and equality of Allah with the attributes of 

the beings
 

Become familiar with Isbat’s opinion of the verses which reveal it, showing 
the likeness and equality of God with the attributes of the creature  

Soul purification is through the concept of akhlaq  

Soul cleaning is through the concept of akhlaq and tasawuf  

Deductive Argument of traditionalist versus 
Inductive Argument of Pro-Tajdid: Deductive 
argument, also deductive logic, is the process of 
reasoning from one or more statements (premises) to 
reach a logically certain conclusion (Sternberg5). It 
differs from inductive argument. Inductive argument 
(as opposed to deductive reasoning) is reasoning in 
which the premises are viewed as supplying strong 
evidence for the truth of the conclusion (Copi, Cohen, 
and Flage3). If we examine the method of argument 
used by both parties, the Traditionalist and Pro-Tajdid, 
we determined that both groups use their argument 
based on either deductive or inductive reasoning. 
The Traditionalist groups that support Ashairah and 
Maturidiyah emphasize deductive methods which are 
based on logical philosophical argument. The use of the 
science of law or the law of reason becomes the core 
argument of this trend. In other words, the use of the 
method is more on the logical premise. The traditionalist 
started from the premises of logic, which begin from the 
esoteric or metaphorical interpretation (ta’wil) in order 
to align with the text which is on the bottom (see Figure 
1). Any verse or text of the Qur’an and Hadith regarding 
the attribute of Allah that can cause misunderstanding 
about the nature of Allah and the beings must be aligned 
with the premise of reason. To put it in other words, the 
use of reason must be preceded by the deductive method 
of logical philosophy.

On the other hand, the second group has used the 
inductive methods in reinforcing the concept of divinity. 
The inductive argument determines that the nature of 
God is stated in the Qur’an and al-Hadith and it is strong. 
This method is based on the premise of the message of 
authenticity, reliability and strong evidence, especially 
from the Qur’an and al-Sunnah. The inductive method 

actually was used by Imam Malik (d. 179H) whenever 
hewas asked about “how did Allah make istiwa’ on 
the throne”. Imam Malik has used the reliability of the 
Quranic statement about the attribute of Allah in order 
to support his argument. Imam Malik replied, “Istiwa’ 
is not unknown (ghayru majhul), the modality of it, is 
inconceivable in the mind, but belief in it is obligatory, 
and inquiring about it is a heretical innovation (Anas2). 
So that, the method of argument used by Iman Malik 
was relying on the reliability of evidence. 

Both of these sources are really the strongest 
authorities that must be believed by all Muslims. 
Clearly, the nasal texts are inductive arguments 
concluded to achieve the truth. Hence, the use of logic 
is no longer considered valid in understanding the 
nature of God. These groups may be considered using 
the top-down method (see Figure 1). They accept the 
text of the prophecies about the nature of God without 
any description of logic or reason. They used logic 
arguments just for strengthening the idea of the text. The 
model below illustrates the position of both groups and 
the method used.

Figure 1: Top-down method
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Towards a Model of Ahlus Sunnah Wal Jamaah in 
Malaysia: Based on the data that was collected through 
some literatures, interviews and observation, it can be 
summed up the differences between both groups is a 
matter of misunderstanding about using the method 
of argumentation. There are two main sources used by 
both parties, namely the logic and the text argument. 
Those who follow the logic school utilize metaphorical 
interpretation, while the other group leave problematic 
texts uninterpreted, believing that the reality of their 
meaning should be left to the one who told them, 
implying their unknowability. Both of these sources 
are important and acknowledged by each of them. The 
traditionalist uses the Jawi books in aqidah, which is 
more on logical argument. Their influence is more on the 
students of the traditional Islamic institution. While the 
pro-tajdid groups are mostly using the textbook and more 
influence in the Islamic School and the higher learning 
institution. Both are considered as the Ahl Sunnah Wal 
Jamaah groups, even both sides used to denounce each 
other. The model below shows the differences and the 
similarities of both groups (see Figure 2).

Figure 2: Differencies & Similarities of both groups

CONCLUSION

There are two main divisions that claim to represent 
the Ahlus Sunnah Wal Jama’ah schools of thought 
which both of them are on many occasions have 
debated and seems to be against each other. In the 20th 
century, within the Malay-Muslim community in the 
Malay peninsula there were two schools of thought in 
Sunnis movement and popularly have been called the 
Traditionalist and the reformist. Today, these groups are 

called the Traditionalist and the Pro-Tajdid groups. It is 
admitted that the Traditionalist and Pro-Tajdid groups 
are representing the Sunnah Wal Jamaah group. Both 
groups have never rejected the nature of God and claim 
that God does not resemble any creature in the totality. 
The differences between these two groups are only the 
corners of the method of submitting. In many cases, 
they have the same of characteristics and criteria as the 
Sunnah Wal Jamaah.
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ABSTRACT

Al-Qur’an is the main source and guideline in every worship and Muslim prayer. Similarly, how Islam 
provides basic understanding and concepts of leadership. In addition, vocational education is predicted to 
reduce unemployment among school graduates. Secondary vocational schools were blamed for failing to 
prepare students for the skilled workforce and eliminate the gap between the requirement of the industries 
and the competencies taught at school. This study examines school leadership reinforcement model for 
vocational secondary schools located in the Province of East Nusa Tenggara. This qualitative descriptive 
study employed development model for data collection. The observations and in-depth interviews were 
applied as prime data collection methods involving three (3) private and three (3) public vocational high 
schools. A total of 20 principals and senior school teachers participated in the study. The application of the 
school leadership reinforcement model requires the principals to have a clear vision in producing ready-
to-work graduates. These supporting institutions can provide valuable inputs to enable schools to produce 
appropriate output that matched with the requirements of the industries. Strengthening the school leadership 
can be in the form of understanding of the local culture, benchmarking other schools, providing professional 
training, instilling good ethics and building strong character with high integrity.

Keywords: Leadership; Teacher; East Nusa Tenggara; Integrity; Holy Quran

INTRODUCTION

In the Qur’an the leadership uses the word Caliph, 
Ulu al-Amri, Imam and Malik. The Caliph has a 
functional connotation of someone who is appointed 
as leader and ruler on the face of the earth carrying out 
certain functions and tasks. Ulu al-Amri is the owner of 
affairs or the owner of power. The priest is as everyone 
who can be followed and shown in the future in various 
problems. Whereas Malik means someone who has the 
authority to order something and forbid something in 
relation to a government. The Qur’anic argument about 
leadership is stated as say (O Muhammad s.a.w.): “O 
Allah s.w.t.! Possessor of the kingdom, You give the 
kingdom to whom You will, and You take the kingdom 
from whom You will, and You endue with honour whom 
You will, and You humiliate whom You will. In Your 
Hand is the good. Verily, You are Able to do all things 
(Al Quran3: 26).

In contrast, there are several research reports 
and articles about vocational education predicted 
to reduce unemployment among school graduates. 

Central Statistics Agency (CSA) data shows that open 
unemployment in exist among graduates, with 17.26% 
from secondary vocational schools, 14.31% high school 
graduates, 12.59% graduates of universities, 11.21% 
diploma holders, 9.39% from secondary schools and 
4.57% from primary schools. Secondary vocational 
schools were blamed for failing to prepare students for 
the skilled workforce and eliminate the gap between the 
requirement of the industries and the competencies taught 
at school. The quality of school leadership is nowadays 
directly associated with better academic success and 
higher achievement for every student (Sumintono, 
Sheyoputri, Jiang, Misbach, & Jumintono28). Leadership 
is a critical component of the organization’s culture 
because leaders can create, maintain, or change the 
culture (Hinkin & Schriesheim13).

There are 188 Vocational High Schools (VHS) 
located in East Nusa Tenggara province. With a total 
number of 49,515 students and 6,665 teachers, with the 
ratio of 7.43 between students and teachers (Ditpsmk8). 
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This ratio is very far from the normal ratio determined 
by the National Standard of Education (NSE) i.e. 15-20 
students for vocational schools. It needs an outstanding 
principal to run the school very well. This research focuses 
on the model for development of school leadership with 
reinforcement in vocational schools: a case study in East 
Nusa Tenggara Indonesia (developing countries context). 
As Widodo31 presented that VHSs were not managed 
and led well to prepare the future of their students. The 
public needs quality VHS graduates who can face the 
challenges of the competitive working environment. Most 
of the VHS principals still face obstacles in maximizing 
human resources and other school resources. One of the 
reasons is weak leadership and low managerial capacity 
of the principal himself/herself. In general, the principal 
of the school is a key determinant in improving school 
quality. The principal of the school is the central point in 
increasing the high achievement and good performance 
(Leithwood et al.19). Strong school leadership is one of 
the keys to the success of the institution in achieving, 
maintaining, and improving school performance (Pont, 
Nusche, & Hunter25).

Central Statistics Agency (CSA) data shows that 
open unemployment for the year 2009 indicated that 
17.26% were graduates of VHS, 14.31% were high school 
graduates, 12.59% were university graduates, 11.21% 
graduates of diploma, 9.39% were graduates of SMP, 
and 4.57% from primary schools. Even in the year 2012, 
unemployment in Indonesia reached 7.2 million people, 
mostly graduated from Vocational High School. Based 
on the level of educational qualification, unemployment 
among graduates of VHS was the highest in the country 
(9.87%), followed by graduates from Senior High 
School (SMA) (9.6%), graduates from Junior High 
School (7.76%), graduates from Diploma I / II / III 
(6.21%), graduates from university (5.91%), and from 
Primary School (3.64%) (BPS2). A school principal is a 
decisive factor in developing a high performing school. 
Principal effectiveness is crucial to improving student 
achievement, second only to classroom instruction 
among all the school-related factors contributing to what 
students learn at school (Nettles & Herrington24).

One of the formal studies on school leadership was 
conducted by Analytical and Capacity Development 
Partnership (ACDP) in 2013. The samples of this study 
were selected from the relevant populations in some 
regions of Indonesia: Sumatra, Java, Kalimantan, Nusa 
Tenggara, Sulawesi, Maluku and Papua. The result was a 

number of key issues emerged from the analyses of school 
principal competency. Specific competency indicators in 
the study shows that rural and remote school principals 
generally rate their competency lower than urban or semi-
urban principals including in East Nusa Tenggara. Thus, it 
is very important to conduct a study focusing on rural and 
remote school principal competency 

The study is significant because the results of the 
study can be used by the relevant parties and authorities 
including the central and local office of education, 
school principals, and teachers to reinforce the quality 
of school leadership in rural and remote schools. In the 
past, despite the presence of ideas to revitalize rural 
schools, the relevant people were still in confusion as to 
where they could start the reinforcement process from. 
The research will hopefully provide the list of actions 
that should be undertaken by the relevant authorities to 
accelerate the process of reinforcement school leadership 
in rural and remote school. The list will also highlight 
the actions that should be given priority.

The significance of this research also lies on the 
impact it can give to a wider rural and remote community 
especially to those who have a great interest in rural and 
remote education, particularly in Indonesia. One of the 
biggest impact is that this research is able to identify 
and inform the society and the relevant authorities 
regarding the actual conditions of vocational schools 
in Indonesia including the problems faced by these 
schools where action need to be taken urgently. Such 
important information can be used later as the means to 
formulate appropriate strategies to accelerate the process 
of reinforcement school leadership in rural and remote 
school. The result shows that this research, at the same 
time, can give benefits to those affiliated with vocational 
schools such as rural and remote students. One of the 
significant benefit is that they have the opportunity 
to access quality education (as long as the problems 
concerned can be dealt well by the relevant authorities).

Theoretical Overview: Leadership: The concept 
of leadership stated in Al-Quran where men are the 
protectors and maintainers of women because Allah has 
made one of them excel over the other, and because they 
spend out of their possessions (to support them). Thus 
righteous women are obedient and guard the rights of 
men in their absence under Allah’s protection. As for 
women of whom you fear rebellion, admonish them, and 
remain apart from them in beds, and beat them. Then if 
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they obey you, do not seek ways to harm them. Allah 
is Exalted, Great (Al-Quran 4:34). The men ischosen as 
the qawwam or qayyim where is a person responsible 
for administering and supervising the affairs of either 
an individual or an organisation, for protecting and 
safeguarding them and taking care of their needs.Thus, 
with the terminology of imamah that highlighted, and 
We made from among them leaders guiding by Our 
command when they were patient and (when) they were 
certain of Our signs (Al-Quran 32:24).

In addition, school leadership reinforcement in 
the ASEAN region, such as Malaysia, Thailand, and 
Vietnam, are supported by the World Bank. Each 
country developed a national body for principals 
training and development since in the 1990s (Ndiga, 
Mumiukhacatherine khakasa, Flora, Ngugi, & mwalwa23)
school managers need to appreciate the new policies and 
laws that guide school management, namely Children’s 
Act and Basic Education Act. Management of resources 
while ensuring accountability and integrity to the 
public is equally crucial. The reforms emanate from the 
Education changes brought about by the new constitution 
dispensation and the devolved system of Government. 
The managers of schools need to appreciate the new 
policies and laws that guide the management of schools 
such as: Education being a basic human right, therefore 
being free and compulsory and schools being disability 
friendly. There is also the element of participation which 
is important. Management of resources while ensuring 
accountability and Integrity to the public is equally 
crucial. Sessional Paper No 1 of 2005 emphasizes 
improving quality completion rates both at the primary 
and secondary school level of education (MOE: 2005. 
This national body has subsequently trained thousands 
of school principals. Several empirical studies reported 
the complexities of these issues which informed on the 
diversities about what they taught or not taught in the 
training (Hess & Kelly12) the role of the governments 
(Thody, Papanaoum, Johansson, & Pashiardis30) or 
even question about purpose and responsibility (Cowie 
& Crawford3). This shows the essential aspects of 
preparation for training before is appointed as a school 
principal, and the context of different cultures should 
also be taken into account (Yan & Ehrich, 2009). 
Following the preparation for training, the school 
principals, like other professions, have to undergo a 
leadership professional development program that helps 
them to become effective school leaders and improve 

their practice from time to time (Cowie & Crawford3). 
The quality of program design, delivery, recruitment and 
retention in these professional 3 development activities 
must match the needs of the individuals (Hess & Kelly12) 
So the professionalism and reinforcement of the school 
management and leadership qualities are prerequisites 
before teachers are appointed to hold this position, 
including in all the provinces and districts in Indonesia.

Education and Principal Study in Indonesia: In the 
1980s, the central government, who appointed public 
school principals throughout the country, introduced 
preparation training programs for school principal 
candidates. This preparation training program lasted 
for one week although it was not compulsory. The 
content of the training program was mostly about public 
administration and management which was provided by 
the education province office staff. Before taking office, 
most of the public secondary school principals held 
posts as vice 4 principals and were chosen for posts by 
their school principals. Some of them had administrative 
training but not necessarily about school leadership.

A drastic change of managing education that was 
practiced in a centralistic manner since the colonial era 
occurred in 1998 when the New Order collapsed. The new 
government stipulated the autonomy law, where starting 
in 2001, the education sector was managed at the district 
level (Kristiansen & Pratikno17). This situation also is 
marked the beginning of an era of educational reform 
which was the enactment of the New Education System 
Law in 2003 (Raihani26). This was followed by the 
implementation of several new policies, such as school 
committee and education council (Sumintono et al.28), 
school operational support that does not differentiate 
between public and private school (Fitriah, Sumintono, 
Subekti, & Hassan9), teacher certification program, and 
international standard school (Sumintono & Subekti29).

From the year 2001, the appointment of public school 
principals was devolved to the district level (either a city 
or a regent), as part of an active system of decentralization. 
Many education districts sought help from the central 
government or local universities to train future school 
principals. However, in most cases, they just appointed 
teachers based on their personal preferences. This action 
is not surprising as a longitudinal study by Hofstede 
(Hofstede14)Geert Hofstede proposed four dimensions 
on which the differences among national cultures can be 
understood: Individualism, Power Distance, Uncertainty 
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Avoidance and Masculinity. This volume comprises the 
first in-depth discussion of the masculinity dimension 
and how it can help us to understand differences among 
cultures. The book begins with a general explanation 
of the masculinity dimension, and discusses how it 
illuminates broad features of different cultures. The 
following parts apply the dimension more specifically to 
gender (and gender identity regarding Indonesia society 
cultural model found that higher hierarchical powers can 
decide anything they like.

Because of this situation and the fact of widening 
capacities of district governments, starting from the year 
2009, the Ministry of Education released a regulation 
(number 6/2009) stating that before becoming a principal, 
school leadership training was required (MoNe22). As a 
result, a national agency name as Agency for School 
Principal Empowerment and Development(LP2KS) 
was established to provide this training(LP2KS20). 
This training program is called the Development of 
Principal Managerial Skills. The syllabus for the training 
contains areas includes student management, human 
resource management, curriculum development, school 
development planning, monitoring and evaluation, and 
information and communication technology in school. 
This training is supposed to be in line with the Ministry 
of Education decree number 13/2007 regarding principal 
standards, where a school principal in Indonesia has 
to be competent in five areas, which are personality, 
managerial, entrepreneurship, supervision and social 
(MoNE, 2007). The first stage of the training is seven 
days training at the LP2KS (70 hours), located in Solo, 
Central Java; followed by three months (equal to 200 
hours) on the job learning (OJL) (apprenticeship) in two 
schools (his/her own school and another school in his/her 
district) where participants are asked to prepare an action 
plan for change and improvement. The last stage of the 
process is three days training (30 hours) in the LP2KS 
which mostly consists of completing a portfolio of the 
activities undertaken during on the job learning and the 
presentation of the portfolio. Total time of this program 
is 300 hours lesson. Once principals have successfully 
completed all the training and assessment in LP2KS, 
the candidate will be awarded with a unique number 
of school principals’ registration numbers (Nomor 
Unik Kepala Sekolah), which makes them eligible to 
be appointed as school principals by the mayor in their 
respective districts (LP2KS20).

There are several reports discussed on school 
principals that appeared in the international literature 
which portrayed and reflected the situation of post-1998. 

It is interesting to note that even the minister of education 
in 2002, stated that “the Indonesian government less 
educate the school leaders to be independent in many 
aspects of school administration” (Sofo, Fitzgerald, & 
Jawas27). Further, from their study, Jones and Hagul 
(Jones & Hagul16) found that “school principals have 
little authority in running the school or in resource 
allocation, nor are they usually trained to manage or lead 
a school well”. This situation is also captured in Bjork’s 
(Bjork1) study which indicates that local authorities, 
which include school principals to district government, 
do not have enough capacity in terms of expertise 
and experience. Therefore they rely on a bureaucratic 
manner to handle challenges and opportunities of 
education autonomy. The result of this situation is that 
good practice such as shared-decision making and the 
empowerment of teachers most of the time did not 
happen as expected. In most cases, the school principals 
relied on their autocratic leadership’s style (Sofo et al.27). 
In addition, one indication by Lee and Hallinger (Lee 
& Hallinger18) based on PIRLS research, found that 
Indonesian school principals have less time in terms of 
practicing leadership role in their schools, which affirms 
that their main emphasis is on school management as 
previously stated.

An empirical qualitative study by Raihani (Raihani26) 
which was based on successful school leadership 
perspectives, provided unique findings. With the 
involvement of three school principals from Yogyakarta, 
he found that all embraced “Islamic and cultural beliefs 
and values that underpinned their leadership…which 
were articulated in the school leadership and strategies” 
(p. 481). Raihani26 developed An Indonesian Model of 
Successful School Leadership (AIMSSL). According 
to Raihani26, “propositions about successful school 
leaders are drawn in that they demonstrate ability 
in analysing the school contexts and situations both 
internal and external to school; visioning and setting 
strategies; having strong personal and professional 
values and respecting and aligning others’ personal and 
professional values; developing strong teaching-learning 
characteristics including curriculum and instruction; 
fostering professional development of themselves and 
staff through methods such as intellectual stimulation, 
providing individualized support and modeling; 
redesigning the organization including identifying 
and creating and/or changing the school cultures and 
modifying organizational structures; and building 
collaborative cultures in which the high involvement of 
the school’s other stakeholders in the decision-making 
processes is exercised”.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1553      

Two further quantitative studies were conducted 
in Sumatra, they are Lampung and Padang which have 
revealed new findings25, 26. The Lampung study found 
that teacher’s job satisfaction improves if the school 
principals’ decision-making style practice is rational, 
less dependent, and avoid intuitive, avoidant and 
spontaneous (Hariri et al.11). Meanwhile, Damanik’s5 

study emphasized that the leadership behaviours of the 
school principals and its influence on elements of the 
school climate are important for school improvement, 
in this case, teacher self-efficacy, in the context of 
education reform.

In another study conducted by Jawas15 in Malang, 
East Java, using the mixed-methods approach on 
instructional leadership, she found that there are four areas 
of improvement (curriculum, teachers’ professionalism, 
learning facilities, and students’ learning outcomes). 
In this regard, he found that instructional leadership 
actually supports the practices of managing, promoting, 
improving and assessing instruction by the school 
principals. However, this study found that the perception 
of principals and teachers were found to be different, and 
they do not necessarily lead to the increased frequency of 
practices that influence instructional improvement. The 
above study indicated that the spectrum of educational 
leadership practices happened in contemporary 
Indonesian schools. However, there has not been a single 
study done in the context of school principal preparation; 
thus, this study endeavors to fill in the gap.

RESEARCH METHODOLOGY

The study is based on research and development 
model by Gall, Borg, and Gall‘s (Gall, Gall, & Borg10). A 
total of 20 respondents ranging from principal (P), vice-
principal (VP) and senior teachers (ST) with 5–40 years 
of teaching experience were involved in the interview 
session. The interviews were conducted in approximately 
30-45 minutes after the school hours.

The collected data were transcribed, coded and 
categorized following the emerging themes, and 
interpreted using inductive and deductive methods. 
This study will be conducted in the form of interpretive 
research where “the researcher is interested in 
understanding how participants make meaning of a 
situation or phenomenon, this meaning is mediated 
through the researcher as an instrument, the strategy is 
inductive, and the outcome is descriptive” (Merriam21).

This study took place in three districts in East 
Nusa Tenggara province, there are Kabupaten Timor 
Tengah Selatan, Kabupaten Timor Tengah Utara and 
Kabupaten Kota Kupang. The researchers selected three 
public vocational school principals and three private 
vocational school principals located at three different 
places in East Nusa Tenggara. The schools were being 
selected based on the number of student populations and 
their achievements. The office of education located in 
those districts will be consulted in selecting the schools. 
The samples of this study consisted of a purposive 
sampling of 20 people the profile is shown in Table 
1. The researcher collected data using three different 
techniques: interviews, observations and document 
analysis. The three different instruments were adopted 
to ensure that rich data and information can be obtained 
in this research (Creswell4).

All the participants (except the students) were be 
individually interviewed at the time and place convenient 
to both the researchers and participants. The questions 
posed to the participants are meant to find answers to the 
research questions. All the interviews were be recorded 
using a digital tape recorder.

Table 1: Respondent’s Profile

Demographics Frequency Per cent

Gender
Male 10 50

Female 10 50

Profession
Principals 6 30

Senior teachers 14 70
School 
location

City 12 60
Rural 8 40

Age

Under 34 years 3 15
35 - 39 years 2 10
40 - 44 years 3 15
45 - 50 years 4 20
51 - 55 years 6 30

more than 55 years 2 10

Tenure as 
principal

Under 2 years 2 10
2 - 4 years 2 10
5 - 8 years 6 30

more than 8 years 10 50

Highest 
Education

Diploma IV 0 0
Undergraduate 12 60

Master’s 8 40
Doctorate 0 0
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Conted…

Training

Agency for 
School Principal 
Empowerment 

and Development 
(LP2KS) 

5 25

Center for the 
Development and 
Empowerment of 
Educator and Staff 

(P4TK)

5 25

Education Quality 
Assurance Agency 

(LPMP)
2 10

Others 8 40

RESULTS

The description of research data presented here is 
based on findings of interviews with involving twenty 
respondents from principals and senior teachers. Some 
school principals describe the model of school leadership 
strengthening that is applied in their respective vocational 
schools, as the respondent explained:

In this case under the provincial government, 
the Department of Education play the vital role as the 
principal of direct superior. The principal should work 
closed together and communicate with the teachers 
and parents in order to produce students who are able 
to perform well both in education and morals (P1). 
Similarly, another senior teacher from the different 
school stated:

The education office as the policy maker and the 
school community is only the executor (ST1). 

The conclusion of the interview result is that all 
existing systems in schools are centralized from the 
provincial principal and teachers perform their duties 
that support student achievement and morals. Other 
school principals stated that the model of strengthening 
the school leadership is applied as follows:

The parents of the students and industries give 
feedback input to the principal who is the primary and 
public-facing representative for the school in assisting 
with admin, teachers, to process input from industries and 
parents in order to achieve the vision and mission (P2).

The senior teacher stated that: Vision and mission 
the school is made more focused and implemented in 
supporting the teacher’s duties and teacher’s role (ST3).

The other senior teacher stated that: A clear vision of 
vision mission will make the school work program more 
focused on quality of graduation (ST5).

The above statements highlight that principals 
have some traits of leadership, such as democratic and 
visionary leadership as well as collegial leadership. 
The parent has a role involving school programs. The 
role of the parents is not solely to send their school 
going children to be trained in school but also have a 
responsibility to their children at school. The most 
important from this interview is that the school’s leader 
must have an established direction of the employability 
issue of the graduate students. Producing ready-to-work 
graduates is a clear vision of the principal.

In other perspectives, other principals expressed their 
experiences of strengthening principal leadership as 
follows: The principal is the main leader and have a 
responsibility in the school. In carrying out his duties, he 
or she is assisted by the vice principal, admin and other 
teachers in running the school show to ensure the vision 
and mission goal delivered (P4). 

Other principal point of view mentioned that the 
model of strengthening the school leadership is good 
management skills in all the lines of their respective 
duties which can positively impact productivity of the 
school performance (P6).

The teacher stated the existence of togetherness 
and teamwork enable all the work programs to be 
implemented properly (ST7). The other teacher 
concludes that a good relationship and teamwork as well 
as clear vision and mission will result in an innovative 
program in educating the students and able to advise 
each other by giving soft reminder without conflict of 
interest and able to be professional to improve the school 
management (ST6).

It is concluded that the model of the principal 
above is the democratic leadership. Vice principal, 
administration and senior teachers are an important 
component in assuring quality in the school programme.

Related to the training and other program enhancing 
school leadership, most of the respondents give good 
comments on the training methods: The training 
conducted by the government are relatively useful; it 
makes us know more how to become a good leader, and 
also we understand the duties of a principal in many 
situations (P8).
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Mostly the training that I follow can improve our 
competency in managerial and leadership, especially in 
the internship section (ST9).

The training is effective because they taught 
everything that I need to become a principal (P1).

These findings highlight how important the principal’s 
leading professional training is in building school leaders. 
This is in line with international research findings that 
reinforce how being in a deputy role can significantly 
influence the subsequent leadership practice and behavior 
of future principals (Day, Sammons, & Gu7).

The findings indicated that school employs many 
leadership models. The application of these models 
depended on the influence of the existing situation. 
The application of the school leadership reinforcement 
model requires the principals to have a clear vision in 
producing ready-to-work graduates. The school leaders 
must set up creative and innovation institutions to 
support and produce output in accordance with the steady 
plan. These supporting institutions can provide valuable 
inputs to enable schools to produce appropriate output 
that matched with the requirements of the industries. 
Strengthening the school leaders can be in the form of 
understanding of the local culture, benchmarking other 
schools, providing professional training, instilling good 
ethics, and building strong character and high integrity.

In line with many studies of successful school 
leadership, the principal’s leadership in this study was 
reinforced by a set of personal beliefs and values(Day, 
Harris, & Hadfield6; Raihani26). As the respondents said, 

As a school principal, I don’t know what I will be, 
but this is an “amanah”(trust) and given from God that I 
am responsible in my “akherat” (future) (P6).

Other principal said,

The principal is only a job position but also a trust 
given in my career path (P5).

Senior vice principal described his principal,

I know very well how my principal holds this vital 
position, he or she is very amanah (trusted) particularly 
in managing the money (VP4).

These statements, the beliefs, and values reinforces 
the importance of leadership of the principal in running 
the school. 

DISCUSSION

From the description and field data obtained will 
enable to assist how strengthening the leadership 

of the principal can be formulated. The formula 
for strengthening the headmaster model is clearly 
how a leader can ensure the direction and motion of 
organisational behavior toward a very clear goal. The 
purpose of a vocational high school is how to ensure 
graduate students are ready for the work market. The 
ability to obtain good work for himself and for others. 
The models of school leadership reinforcement in East 
Nusa Tenggaracan be described in Figure 1.

From the Figure 1 explained the principal plays 
its role in a central way. The principal is appointed in 
a special institution who is responsible for designing, 
formulating and describing the qualifications of 
graduates demanded by the market consistently in the 
school system. The fulfillment of school qualifications 
is monitored directly by National Working Competency 
Standard of Indonesia (SKKNI) and Indonesia National 
Qualifications Framework (KKNI) to ensures that the 
educational stage is carried out correctly.

How does the principal strengthen his leadership? In 
the picture is clearly mentioned some research findings 
that provide strengthening of leadership. Strengthening 
school leadership is an understanding of local culture, 
benchmarking, professional training, increased trust, 
strong character, and high integrity. The reinforcement 
received by the school will have an impact on the 
school’s organizational system to design the needs of 
school graduates from the market demand, to determine 
postgraduate qualifications with the qualities and 
preparation of specific graduates before entering the 
workforce. The findings of models in remote areas, 
such as in the province of East Nusa Tenggara, became 
embryos for broader and more detailed developments 
because the number of students and understanding the 
needs of employees in world education.

Figure 1: Model of school leadership reinforcement 
in East Nusa Tenggara
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CONCLUSION

In this study the principal leadership is found by 
using several models of leadership. The application 
of this model depends on the influence of the existing 
situation and conditions. In implementing the model of 
school leadership strengthening requires the principal to 
have a clear vision in producing graduates who are ready 
to work. School leaders can establish similar institutions 
of planning, research and development institutions 
to support and produce appropriate outputs of the 
Vocational High Schools (VHS) vision and mission. 
These supporting institutions can provide valuable 
inputs to enable schools to produce output that meets the 
requirements of the industries.
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ABSTRACT

This study discussed the computer simulation model development for Green Zone (GZ) of an Emergency 
Department (ED) using discrete event simulation approach. Due to the delay in getting treatment that 
contributed to patients overcrowds issue and long waiting time, the ED management needs a tool that can 
be used to analyze the current operation and understand their resource capacities to improve the services’ 
quality. Any imprecise decision made to overcome this problem may lead to a more serious problem towards 
the future. The developed simulation model was used to test an increase in level of demands and how 
it will affect the performance of GZ. The computer simulation model development is based on 24 hours 
collected data for a month period. The results from the simulation runs are evaluated and discussed with 
the ED management for possible areas of improvements. The OptQuest functionality in Arena software 
was used to find the optimal number of resources required based on demands. The improvement model is 
developed based on the results of the optimization process and its conclusive findings show the enhanced 
model significantly improves ED’s performance in term of the total average patients’ waiting time and the 
utilization rate of staffs.

Keywords: emergency department, simulation-optimization model, optimal resource 

INTRODUCTION

Emergency Department (ED) is a main entrance 
to the hospital that serves critical and non-critical 
patients in need 24 hours daily, where respectable and 
timely performance could save lives. However, with 
the increase in population every year, the number of 
ED visits may increase as well, and this will cause 
overcrowding and long waiting time issues. These 
issues are commonly faced by ED around the globe. 1 
stated that the EDs utilization rate in public hospital has 
increased in five years, and the GZ utilization rate is the 
highest as compared to other zones. Although, the GZ 
is for treating non-critical patients, long waiting time 
and overcrowding continually be anissue as the number 
of patients is always high for this zone2. It may cause 
dissatisfaction among patients since they must spend 
more time to get the required service and the staffs also 
must work for a very long hour. 

Previous studies have shown that the problem 
arises due to limited number of resources available in 
the department, where having a proper planning and 
reallocation of the resources are seriously important3, 4, 

5, 6. ED management has implemented various actions 
to deal with these issues. Adding and reallocating the 
resources directly into current system are the common 
ED management decisions to overcome the problem and 
mostly being done manually by trial and error basis. In 
some cases, the outcomes of such decision may lead to 
even serious scenarios. Any decisions with uncertain 
implications will only risk the whole operation of ED, 
thus the management need to study every detail of the 
operation before the final decision being made. 

The ED understudy has their own Key Performance 
Indicator (KPI) to measure the GZ performance. The 
main concern of the ED management is to find the 
optimal resources required in the zone when the number 
of patients increased without increasing the acceptable 
waiting time level as stated in the KPIs. 
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Computer Simulation is one of the tools that can be 
used to analyze the current problem. It has been widely 
used in many operations, such as healthcare industry, 
logistics and transportations, military operations and 
manufacturing to examine the processes involved 
and product flows7. Numerous studies have applied 
operational research methods to find solutions towards 
problems in healthcare domains8 but computer simulation 
is among the most popular method9. Computer simulation 
is suitable to study or modeling a complex system like 
ED.  The embedded animation features in simulation 
model help the ED management to further understand 
their model easily, since they do not have a sufficient 
time to study methods that involved complex numerical 
equations5. Besides, the simulation model can assist 
the management to identify unforeseen bottlenecks, to 
avoid over or under utilization of resources and optimize 
system performance10. Simulation also able to evaluate 
the existing system and proposed tested alternatives 
without affecting the actual system. 

Discrete Event Simulation (DES) is one of the 
simulation approach that is not time consuming, cost 
saving and proven to be the most effective tool for 
decision maker to analyze complex system11 and to amend 
the system without affecting current operations10.Previous 
studies have used DES in improving the performance 
of EDby several scenarios such as to decrease patients’ 
waiting time and length of stay12, 13, 14, to analyze resource 
utilization and allocation of resources15,16,17, to find an 
optimal number of resources18, 19 and to determine or 
predict number of patient load20.Single implementation 
of DES is not sufficient because simulation model can 
only provide estimates value and not exact values5. 
Therefore, some other research had combined DES with 
other optimization techniques such asData Envelopment 
Analysis (DEA), Particle Swarm Optimization (PSO), 
Ant Colony Optimization, Data Mining, Agent Based 
Optimization, Genetic Algorithm and others. Those 
methods usedto study patients’ flow21, to find optimal 
scheduling of staffs22, 23, to determine resources allocation24, 

25 and to analyze system performance24.

Therefore, the aim of this study is to develop a 
computer simulation model capable of depicting the 
current operation of the ED and the results obtained 
from the simulation model will be used to determine 
the optimal resources required based on the demand by 
using optimization approach. 

This paper is organized into four sections; in section 
2, the materials and methods used for the simulation 

development process is discussed. In section 3, the 
results obtained from the simulation and optimization 
model are discussed. Lastly, conclusions and future 
workswill bediscussed in section 4.

MATERIALS AND METHOD

Based on the above issues of the current situation 
in ED’s GZ, it seems necessary for the management 
to find more efficient optimal resources utilization to 
handle increasing level of demand. A simulation model 
is developed in this study to be utilized for assessment 
and strategic planning of ED. The objectives of this 
study are summarized as follows; to model the ED GZ 
actual system using simulation model, to examine the 
performance of the system when the number of patients 
increased and to determine the number of resources 
required (such as staffing and physical capacities) to 
improve the ED performance. This is to ensure that the 
service capacity is match to the patient demand. 

System Description: The ED understudy operates 
24 hours daily with total average of 2977 patients per 
week. It is divided into three zones; GZ for non-critical 
patient, Yellow Zone for semi-critical patient and the 
Red Zone for critical patient. The patients who arrived 
at the ED will be triaged first and will be attended for 
treatment according to the established target time of the 
ED understudy as shown in Table 1.

Table 1: Patient’s triage system and established 
target time

Triage Zone Case Target Time
Red Critical Immediately

Yellow Semi-Critical Within 30 minutes
Green Non-Critical Within 2 hours

In this study, we only focused on GZ because based 
on patient arrival statistic recorded by the ED understudy, 
more than 70% of patients per week are from GZ. Besides, 
based on our previous study11, it shown that the average 
patients’ waiting time for GZ is the highest as compared 
to other zones. Therefore, the ED management attempt 
to improve more on GZ operation. Currently, the GZ 
operates with 4 consultation rooms handled by 4 doctors 
and 4 nurses for each shift. There are 2 medical assistants 
(MA) for triage process and 2 MAs for laboratory tests. 
Work schedule for doctors, nurses and MAs is shown in 
Table 2. Figure 1 shows the general flow of patient (from 
arriving until they are discharged or admitted) and the 
processes involved in GZ.
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Table 2: Staff’s work schedule

Shift 1 Shift 2 Shift 3
Doctor 10.00 am – 5.00 pm 5.00 pm – 12.00 am 12.00 am – 10.00 am 
Nurse 7.00 am – 2.00 pm 2.00 pm – 9.00 pm 9.00 pm – 7.00 am
MA 7.00 am – 2.00 pm 2.00 pm – 9.00 pm 9.00 pm – 7.00 am

Figure 1: The general flow of patients at GZ

Patients usually arrives at ED’s GZ either by walk-
in or by any means of transportation (personal or public 
transport). Once arrived, the patient will have wait for 
the triage process. Normally for this process, MA will 
check the vital signs and other patient’s conditions. After 
that, the patient is required to register at the designated 
registration counter and then they will have to wait at 
the waiting area until being called for treatment. Each 
patient may encounter different waiting time depends 
on the consultation rooms availability. After receiving 
consultation from the doctors, the patient are informed 
for further tests (lab tests, CT-scan, x-ray or else) 
if required. Results from the investigation tests are 
reviewed by the doctor and the decision for further tests 
will be made (if any). Otherwise, the patient will be 
discharged or admitted to the ward. According to the ED 
manager’s experience, about 80% of green zone patients 
will be discharged. Therefore, this study excluded the 
process of waiting to be admitted. Also, about 2% of 
patient will be temporarily observed at yellow zone 

before being discharged. This process is also excluded 
in the simulation model. Medicine will be prescribed 
for discharged patients, where it can be collected at the 
pharmacy counter before leaving the system.

Process of Data Collection: To develop a reliable 
simulation model, the data is collected by interviewing 
the ED management including doctors, nurses and 
medical assistants. This process involved ED’s 
documents review and direct observations of ED 
operation. ED understudy is lack of some data especially 
the processing time for each treatment experienced by 
the patients. Most of the data is manually recorded in 
log books. Therefore, in this study, the data is collected 
and recorded manually through observations. The data 
collection process is being performed by an appointed 
team for a month duration. Then, the data are converted 
into the distribution functions to be used in the simulation 
model development process.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1561      

Development of Simulation Model: The first phase 
of this study is to develop a simulation model. The GZ 
simulation model was developed using Arena 14.1. Arena 
software is chosen as it is a flexible tool for modeling 
the ED. This software has an animated feature that tend 
to ease the understanding of ED management5 towards 
their system. The development of this model starts by 
investigating and analyzing the actual system. This 
process includes analyzing and observing the GZ layout, 
the flow of patient, the relationship between processes 
and available resources involved. This investigation 
helps to provide better understandingof the operation of 
this zone. It also helps us to identify the constraints to the 
flow, which to be included in the development process.

The data collected from the previous phase is 
inserted into Arena Input Analyzer to determine the 
suitable distributions. Those distributions are inserted 
into six connected modules (arrival, triage, register, 
consultation, investigation and pharmacy) and executed 
for 24 hours with 12 replications each to get average 
and accurate results. The completed simulation model 
is verified and validated to make sure that it successfully 
replicates the actual system operations. The model is 
executed and reviewed by ED management for errors. 
Once the verification is completed, the validation test 
took place. This is to ensure that the simulation results 
are as expected and represent the real system12. Then, the 
results are presented to the ED management to confirm 
the validity of the model based on their knowledge and 
experience. Additionally, the validation test is also being 
performed using the mathematical formula as follows:

Difference (%) = 
Simulation output Actual data

Actual data

−
 × 100%

The results from the simulation model will be 
compared with the actual collected results and the resulting 
difference must be less than 10% for it to be considered 
as valid and achieved the accuracy level26.To determine 
the optimal number of resources based on the number 
of patients, the embedded optimization tool in Arena 
software, named OptQuest, was used. For this optimization 
model, we used our previous model as discussed in7 and 
some modification made to the constraints part. The 
results from the optimization model were applied to the 
GZ modeland the average patients’ waiting time and the 
staff’s utilization rate will be evaluated.

RESULTS AND DISCUSSIONS

Validation Results: For this validation test, the total 
number of patients, and number of patients went to 
pharmacy for the simulation model are compared to the 
actual 7 days data collected previously are shown in 
Table 3. This calculation is based on the mathematical 
formula stated in the previous section. The validation 
percentage between simulation model output and the 
actual data for the number of patients exit the system is 
1.61% which is under the acceptable level of accuracy. 
Also shown in the table, the validation percentage for 
the total number of patients at pharmacy process, which 
is also in the acceptable range, 2.75%. Therefore, the 
simulation model is concluded as valid and acceptable 
to be used for decision making process.

Table 3: Validation results between simulation 
model and actual data

Item Simulation 
Output

Actual 
data

Validation 
(%)

Total number of 
patients 2620 2663 1.61

Total number 
of patients for 

pharmacy
1519 1562 2.75

Simulation Results: There are 3 outputs monitored 
in this model for performance measures purposes as 
follows; total number of patient being treated in the 
system, total average patients’ waiting time and staffs’ 
utilization rate. The results are shown in Table 4 below. 
The average utilization rate for doctors, nurses and 
medical assistantsare still in acceptable range of good 
utilization rate of a service sector, which is between 
70% to 80% as stated in6. As we can see from the table, 
the total average of patients’ waiting time is 264.78 
minutes (almost 5 hours) which is quite high, and this is 
the reason why overcrowded situation occur and it also 
might cause dissatisfaction among patients.

Table 4: GZ simulation model’s results

Item Simulation 
Results

Total number of patients (per day) 377 patients

Total average patients’ waiting time 264.78 
(minutes)

Average Utilization Rate
Doctor 71 %
Nurse 70 %

Medical Assistant 64 %
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From the above results, the ED management needs 
to know the consequences if the number of patient 
increasedthan usual. This is to help them to understand 
how resource availability will affect the performance 
of the GZ. Table 5 illustrates the percentage of 
demand increase based on the discussion with ED 
management (the increase percentage is based on their 

past experiences). From the table, the simulation model 
shows that when the number of patient increased, the 
total average patients’ waiting time will also increase 
up to 7 hours (402.15 minutes) and the utilization of 
staffs also increase to almost 90%, which is exceeds the 
acceptable range of 70% to 80% as stated before.

Table 5: Changes in number of patients, total average patients’ waiting time and staffs’ utilization rates

% Increase in 
number of patients

Number of 
arrival

Total average patients’ 
waiting time (minutes)

Average utilization rate (%)
Doctor Nurse Medical Assistant

0 (GZ model) 377 264.78 71 70 64
5 396 281.78 75 73 69
12 422 298.37 80 78 74
15 434 323.35 85 84 78
21 456 365.74 88 86 81
23 464 389.44 91 89 85
30 490 402.15 93 90 87

Improvement Model: Several modifications to the 
GZ model are suggested and discussed with the ED 
management to determine the optimal resources required 
to cater the mentioned problem. The optimization model 
from our previous study was modified based on the 
current situation and the objective was set to “minimize 
total average patients’ waiting time”. Lower and upper 
bound for the resource constraints are set by the ED 
management. Table 6 shows the optimal number of 
resources suggested to serve the increase in number of 
patient obtained from the OptQuest function in Arena 
software.It is shows that, number of resources needs to 
be added to the system to meet the number of demand.

Lastly, the simulation improvement model (IM) was 
constructed by altering related capacity based on the 
optimal results obtained from the previous phase. This 
improvement model is run similar as GZ model with 12 
replications and the results are shown in Table 7 below.

Besides following the established targeted time as 
mentioned before in section 1, the ED understudy also 
has their own KPI for the total average patients’ waiting 
time. For total average patients’ waiting time, their KPI 
is to serve patients within 3 hours. Based on the results 
in Table 6, when the number of resources increased, 
the total average patients’ waiting time has decreased 
significantly for improvement model, IM1 (53.32 
minutes reduction), IM2 (125.13 minutes reduction) 
and IM3 (154.15 minutes reduction). Even though the 
improvement model, IM4, IM5 and IM6, are over the 
targeted time but it is not far enough to be accepted. The 
utilization rate for doctors, nurses and medical assistant 
are also reduced and within the acceptable range. 
Perhaps, it can reduce the dissatisfaction and tiredness 
among staffs due to long working hours.

Table 6: The Optimal number of resources for each demand

% Increase in number of 
patients

Number of resources
Doctor Nurse Medical Assistant

5 7 9 5
12 7 9 5
15 7 11 5
21 8 12 6
23 9 12 6
30 9 14 7
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Table 7: The improvement model results compared to GZ simulation model (before)

Model
Total Average patients’ 
waiting time (minutes)

Average utilization rate (%)
Doctor Nurse Medical Assistant

Before After Before After Before After Before After
IM1 281.78 179.32 75 70 73 69 69 60
IM2 298.37 173.24 80 75 78 71 74 66
IM3 323.35 169.20 85 75 84 76 78 69
IM4 365.74 193.21 88 77 86 79 81 72
IM5 389.44 198.06 91 79 89 79 85 74
IM6 402.15 215.34 93 81 90 81 87 77

CONCLUSIONS AND FUTURE WORKS

This study presents a development of a computer 
simulation model of GZ in ED. The simulation model 
is developed using DES approach with the aim to 
provide the ED management with a better understanding 
towards their system and to help them in analyzing the 
performance of the system. This study incorporates 
the simulation model with optimization approach to 
determine the optimal number of resources required 
to meet an increase in demand without increasing the 
average patients’ waiting time and staffs’ utilization rate. 
The results from simulation model show that, when the 
number of patients increased to a certain percentage, 
the total average patients’ waiting time and utilization 
rate of staffs will also increase. This may contribute to 
the overcrowded situation and dissatisfaction among 
patients and staffs. Therefore, an improvement models 
are tested to measure the performance of the GZ. These 
improvement models are constructed based on the 
optimization process using the OptQuest functionality 
in Arena software.

The results of the improvement models show that by 
increasing the number of resources (doctors, nurses and 
medical assistants), the total average patients’ waiting 
time is reduced significantly and within the targeted KPI 
of the GZ. In addition, the average utilization rate of 
staffs is also reduced between the acceptable range of 
70% to 80%.

Through this simulation model and optimization 
process, the ED management able to understand the problems 
occurred in their current system and they can utilize it to 
perform “what-if” analysis for any potential improvements. 
This model perhaps able to assist them in decision making 
without directly affecting the actual system.

Although the results obtained are acceptable 
and helpful to the ED management, there are many 
limitations and constraints needed to be considered for 
future works. Some of the data also are not included in 
the simulation model due to lack of information about 
the data. Therefore, for the future work, these constraints 
and unavailable data must be studied in thoroughly 
before it can be included in the model.
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ABSTRACT

The increasing number of patients each year visiting to the Green Zone in Emergency Department of Hospital 
Universiti Sains Malaysia (EDHUSM) requires a reasonable projection and proper planning of resources in 
order to meet the growing demand of the patients. Proper planning and the repercussions are required to be 
conducted for the present and the future in order to assist the management to improve the patients flow and 
services in Green Zone EDHUSM during weekdays, weekends and public holidays. Since the system in the 
Emergency Department is very complex, a computer simulation model is essential in order to understand the 
structure and behaviour of the system. Therefore, System Dynamics simulation is used to predict the number 
of patients that will visit and the resources required to match the demand and supply during weekdays, 
weekends and public holidays in the Green Zone at the present and for the future for the next five and 
ten years. The results show at the present, there are resources gaps of three doctors and three nurses on 
weekdays, while six doctors and six nurses on weekends as well as on public holidays. Therefore, adding 
new staff are really important in order to improve the patients flow in Green Zone EDHUSM and vital for 
achievement of the department’s KPI. The result garnered from this research will assist the management to 
make a sound decision within their stipulated budget to improve the quality of services rendered and further 
enhance the performance of EDHUSM’s Green Zone.

Keywords: System Dynamics, Predicting, Weekdays, Weekends and Public Holidays

INTRODUCTION

An emergency department (ED) is one of the busiest 
and vital units in hospitals as it provides immediate 
treatment to patients who either by walks in or 
transported in by ambulance without prior appointments 
in the healthcare systems. EDs are opened and resourced 
24 hours every day including working days and 
holidays. Hence, EDs all over the world are vesting 
efforts and struggles to maintain high service levels, 
which are reflected and measured through the patient’s 
waiting time while confronting the increased of patient 
volume and constrained by limited resources1. The 
EDs are often zoned based on level of criticalities and 
services rendered. The Green Zone located in the ED is 
designated to attend patients with non-critical conditions 
and injuries2. Although the Green Zone in EDs caters 

non-critical cases, many patients still experiences long 
waiting time before receiving treatment.Due to this 
downside, a few patients even leave without being 
treated, particularly during peak hours and overcrowded 
situations. Consequently the priority of any ED in the 
world is to provide fast and swift treatment by reducing 
the patient’s waiting time and length of stay3. Moreover, 
the other trouble that surrounds the ED is the shortage 
of resource allocations like medical officers and beds4.

In light of this, the hospital administrations are 
seeking and in their quest to find an effective way to 
achieve the effective balance between the demand and 
supply in ED5. Relatively, it’s more than often that the 
difference in demand and supply contributes largely 
towards the bottlenecks faced in the ED. Therefore, in an 
effort to strive the balance between demand and supply, 
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several methods were explored by previous researchers 
to solve these problems. In resultant, some of the 
methods positively contributed towards the solution, 
sought while some of the methods explored deem to 
have failed6.

 As healthcare environment is highly intolerant 
of failure, the most effective way for decision makers 
to study, analyze and evaluate processes, whether it is 
simple or complex processes is through the simulation 
method as it is proven to be the most powerful tool 
which garners better result7. Researchers have conducted 
various studies in the ED using simulation that are 
associated with resource allocation, improvement in 
patient flow and a reduction in the patient’s waiting 
time8,11. Relatively, there were also several exceptional 
studies conducted in the ED using System Dynamics 
(SD), a model developed and applied to predict ED 
demand12. Previous scholars4,6 have applied SD to 
simulate the impact of an increase in patient’s volume 
in a government hospital in the Northern region of 
Peninsular Malaysia. Similarly13 developed an SD model 
in order to project and predict on the future demand of 
medical specialists at Emilia-Romagna Region.

Although most studies focused on operations in 
ED which involves improvement in all three zones 
parallel using SD, but minimal focus were vested in 
detailing problems faced by each zone. Besides that, 
there are limited literatures that reports on the use of this 
approach in order to resolve the problems encountered 
by the Green Zone in the ED. Therefore, this study will 
focus on the EDHUSM’ Green Zone, which is indeed 
one of the busiest hospitals located in the capital city of 
Kelantan, Malaysia. The lengthy patient’s waiting time 
and overcrowded situation, especially after office hours 
throughout the weekdays, weekends and public holidays 
gravely contributes to the problem that occurs in 
Green Zone EDHUSM. These problems also indirectly 
contribute to the non-achievement of the department’s 
Key Performance Indicator (KPI), especially on 
weekends and public holidays. In 2009, the Ministry 
of Health (MOH) introduced and set the maximum key 
performance indicator (KPI) to be within 90 minutes for 
patient to receive consultation and treatment at the ED’s 
Green Zone5. In our case study, the KPI before receiving 
consultation and treatment for Green Zone at EDHUSM 
is at below 120 minutes.

Even though the KPI of EDHUSM is slightly higher 
compared to the KPI of MOH, the EDHUSM’s Green 

Zone still faces difficulty in achieving the targeted time. 
Based on the interviews and surveys conducted, the 
factors which contribute towards these problems is the 
insufficient resources whereby there are a low number 
of medical staffs such doctors and nurses working in the 
EDHUSM’s Green Zone especially during weekends 
and public holidays. Currently, there are only two 
doctors and two nurses who serve at the Green Zone 
for every shift regardless whether it is on weekdays, 
weekends or public holidays. However, the imbalance 
occurs as the number of patients visit the EDHUSM’s 
Green Zone on weekends and public holidays are twice 
more compared to the number of patients’ that visits on 
weekdays. Therefore, the management of EDHUSM is 
concerned whether the department will be able to handle 
the increasing patient volume with the current resource 
capacity available.

System Description: The EDHUSM’s green quarter 
operates 24 hours, every day in a year, which includes 
weekdays (Sunday to Thursday) and weekends (Friday 
and Saturday). Certainly to be mentioned that weekdays 
in Kelantan are from Sunday to Thursday at the same 
time as weekends are on Friday and Saturday. The green 
area’s operations are divided into three shifts particularly 
morning, evening and night. The morning shift starts 
off evolved at 0700 to 1400 (7 hours), 1400 to 2100 for 
evening shift (7 hours), and 2100 to 0800 on the next day 
for night shift (10 hours), respectively. The manner flow 
in Green Zone begins with an affected person’s arrival 
walk in to EDHUSM whereby upon arrival the patients 
forestall on the registration counter to sign up. After the 
registration method, sufferers may be triaged by means 
of a nurse on the triage counter and upon completing the 
triage, the patients will pass to the waiting place to peer 
the health practitioner.

In fact that there are five session rooms, handiest 
two rooms are operated and applied for every shift. Due 
to the lack of doctors and nurses works in every shift all 
through the weekdays, weekends and public holidays. 
Subsequently the doctor will decide if the patient 
requires similarly assessments, inclusive of medical 
laboratory tests, x-ray test, counselling session and 
Plaster of Paris (POP) remedy. Patient should wait as a 
minimum of half an hour to at least one hour for the end 
result in which the patient second consultation with the 
doctor will be accomplished shortly upon receiving the 
test results. In furtherance, the consequences acquired 
might be reviewed by doctor and decision can be made 
on the effects to either discharge the patient or admit 
them to other zones within ED or hospital wards.
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For this case study, data were collected in one 
month manually for 24 hours in 2016. Interviews with 
the staffs were also carried out to fully understand Green 
Zone EDHUSM processes and to identify the critical 
aspects in the Green Zones EDHUSM that are required 
to be included in the SD model. Since EDHUSM started 
operating in new buildings in 2014, therefore data on 
patient register of 2014 are use as the base case for 
the SD model which includes a total number of 32000 
patients visited EDHUSM on weekdays, while 28000 
patients who visited on weekends and public holidays. 
This initial value is to forecast the number of patients 
that will visit, and predict the resources required to match 
the demand and supply during weekdays, weekends and 
public holidays in the Green Zone at the present and for 
the future next five and ten years. 

Based on the interviews, EDHUSM’s management 
requires a tool that can assist them to foresee 
the consequences of their decisions prior to the 
implementation. The key challenges faced by the 
management of EDHUSM are in estimating the right 
number of doctors and nurses to be allocated in the 
Green Zone especially during weekdays, weekends, and 
public holidays which in reflect would enable the ED to 
manage the increase of patients at present as well as in 
the future. According to14, with the growth of population, 
the demand for health services, particularly in the ED has 
also increased. Henceforth, it is vital for proper allocation 
of doctors and nurses to be made in order to handle the 
increase of patients in EDHUSM’s Green Zone as this 
will improve the service rendered while smoothens the 
patient’s visitation in flow. Furthermore, this would 
enable patients to be treated within the allowed waiting 
time, thus permits the KPI set by EDHUSM to be 
achieved. Hence, this study will focus on predicting the 
number of a patient’s visit to EDHUSM’s Green Zone 
and the resources required during weekdays, weekends 
and public holidays at present and in future next five 
years and ten years using the SD method.

METHODOLOGY

As a result of the advancement in computer 
technology, the attention towards simulation has 
increased as this method is proven to be a powerful tool 
in helping decision makers to make a decision. With the 
aim of improving the decision-making process, SD was 
developed by Jay Forrester at Massachusetts Institute of 
Technology in the 1950s and proven to provide accurate 
insights on how a system behaves in both short and 

longer periods1. In fact, SD is a method used for the 
representation of complex and dynamic systems with 
the aid of computer simulation software15. Moreover, 
SD offers qualitative and quantitative aspect to further 
enhance the understanding of system behavior1.

The SD method has been successfully applied in 
various fields, including economics, ecology, health 
science, physics, mathematics and biology. In brief, SD 
is an appropriate technique and is a suitable approach to 
study problems of a complex system. In addition to that, 
the SD method also focuses on the system from a macro 
level perspective which can be used for strategic level 
decision making. Furthermore, the holistic view offered 
by SD able to portray the complexity and the dynamic of 
an emergency service as well as reflects the impact of the 
ED towards other units in the hospital if changes were 
to be made in the ED4. Likewise, SD has the ability to 
predict the future conditions or demands which permits 
the prediction of patients’ requests at EDHUSM’s Green 
Zone in the future. For instance, the change in the 
population in future may consequently have an impact 
on the demand of patients in the future. Moreover, the 
SD method has the capacity to take into consideration 
different quantitative and qualitative factors in order to 
capture the dynamic interactions between these factors15.

Model Development: The SD model was developed using 
Vensim DSS software. Instead of modelling the whole 
EDHUSM completely, this study focused and began with 
the modelling of the Green Zone of EDHUSM. Even 
though the drawback of this principle is time-consuming, 
but by focusing on each zone, we can identify the factors 
that contribute to the problems in details and find the 
solutions for that zone. Causal loop diagrams (CLD), that 
act as the dynamics hypothesis for SD model construction 
were developed and converted into a formal computer 
model. According to16,17 CLD is to show the cause and 
effect relationship in a dynamic system. CLD also explain 
the behaviour of a system by showing a group of nodes 
that are interconnected by arrows and feedback loops. The 
arrows then show how a variable affects another variable. 
Figure 1 shows the CLD that represent the demand for 
Green Zone EDHUSM.

Figure 1: The CLD for Green Zone EDHUSM
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As for this SD model, some of the inputs required 
were obtained based on the recommendation and 
discussion from the System Head as well as the 
management of Green Zone EDHUSM. The models 
adopted the simulation time range from 2014 to 2024 (10 
years) since the objective for this study is to predict the 
demand needed inGreen Zone EDHUSM for next five 
and ten years as it is the department’s strategic planning 
period. Figure 2 shows the SD model for Green Zone 
EDHUSM.

Figure 2: The SD model for Green Zone EDHUSM

Acoording to16,19, mathematically the SD model can 
be described as a set of integral equations which represent 
the accumulated stocks or integrated net flows to discrete 
time (t). A general mathematical representation of stocks 
and flows at time (T) can be presented in form as in 
equation (1):

Integral equation: 

Stock (T) = (1) 

The mathematical formulation relating to Patient 
Register stock as illustrated in Figure 3 is shown in 
equation (2). Furthermore, the significance variable and 
equation for the modelling are shown in equation (3), 
(4) and (5).

Patient Register (T) = (2) 

Total Green Zone Patient = Green Zone Patient 
[weekdays] + Green Zone Patient [weekends] (3)

Total Number of Doctors Required = Number 
of Doctors Now [workweek] + (Number of Doctors 
Lacking [workweek])*Staff Coefficient (4) 

Total Number of Nurses Required = Number of 
Nurses Now [workweek] + (Number of Nurses Lacking 
[workweek])*Staff Coefficient (5)

Model Validation: Once the SD model has been 
completed, it needs to go through the validation process 

before it can be used. According to17, there are two 
types of validation techniques which are behavioural 
validity and structure validity that can be used to build 
user confidence in using models developed in testing 
and designing strategies. Hence, in order to implement 
the behavioural validity test, the Green Zone SD model 
developed was presented and checked with the Head of 
EDHUSM to verify that the model represents the correct 
activities and flows in the department. In addition, the 
model was run and compared to ensure that the results 
generated from the model matched the empirical data 
collected from the Green Zone EDHUSM. Besides 
that, the Head of EDHUSM were also able to analyze 
the prediction results generated by the SD model for 
the number of patients’ visit to the Green Zone and the 
resources required at present and in the future for the 
next five years and ten years for weekdays, weekends 
and public holidays by Green Zone EDHUSM.

In this research we compared between the original 
data and SD output of total Green Zone patient register 
from 2014 to 2017 as presented in Table 1 to see the 
similarity that exists. According to7, the difference 
between the actual data and the SD outputs must be less 
than 10% using the following formula in equation (6). 
From the table, we can conclude that the results are valid 
because the differences are less than 10%.

Difference (%) 

= 
Simulation output Actual data

Actual data

�� �
 × 100% …(6)

Table 1: The comparison between the original data 
and the SD data of total Green Zone patient

Year Actual 
data

SD 
output

Difference 
(%)

2014 33864 33840 0.1%
2015 35372 35470 0.3%
2016 37106 37286 0.5%
2017 39204 39323 0.3%

While for structural validation, the extreme 
conditions test was selected in this study. This test 
is effective in assessing the validity of the structure 
indirectly and it is one of the strongest tests to find a 
weakness in the model’s structure. According to16,17, the 
smallest andgreatest value will be used as extremevalue 
to evaluate the validity of the developed model. 
Therefore, for the validation, the percentage of Green 
Zone patientsfor weekdays and weekends will be 
accumulated to the extreme value of 0 and 0.9 to see the 
effect on the number of patients’ visit to the Green Zone 
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in EDHUSM. Therefore, Figures 5 and 6 will show the 
comparison of both values as compared to the original 
percentage of Green Zonepatients, which is 0.55% 
for weekdays and 0.58% for weekends. The original 
percentage of Green Zone patients for weekdays and 
weekend which been used in the SD model was obtained 
by discussions with the Head of EDHUSM.

Figure 3: Comparison of extreme value percentage 0 
with original percentage

Based on Figure 3, when the percentage of Green 
Zonepatient is accumulated to 0, it indicates that no 
EDHUSM patients are registered as Green Zone patients. 
Therefore, the total number of patients in the Green 
Zone will be 0 when compared to the total number of 
Green Zone patients based on the original percentage. 
Whereas when percentage of Green Zonepatients are 
accumulated to 0.9, the total number of Green Zone 
patients will increase drastically comparedto the total 
number of Green Zone based on original percentage as 
shown in Figure 4. As a result, after conducting extreme 
conditions test with extreme percentage valueof 0 and 
0.9, this Green ZoneSD model developed is deemed 
valid and acceptable.

Figure 4: Comparison of extreme value percentage 
0.9 with original percentage

RESULTS AND DISCUSSION

Results from the SD model reveal the prediction 
results of Green Zone EDHUSM at present and for the 
future on weekdays, weekends and public holidays. 
Figure 5 shows the results of the predicted number of 
patients’ visit to Green Zone EDHUSM, number of 
doctors and nurses required at present andin the future for 
the next five years and ten years on weekdays, weekends 
and public holidays by Green Zone EDHUSM.

Figure 5: Table results on predicting demand for 
Green Zone EDHUSM from 2014 to 2024

The results show that the demands in Green Zone 
EDHUSM are extremely increasing every year during 
weekends and public holidays compared to weekdays. 
This is due to the fact all outpatient clinics in government 
hospitals and all government clinics are closed for the 
duration of weekdays and public holidays. The results 
given by the SD model are matched with the current 
scenarios occurring in the Green Zones EDHUSM. In 
fact, the number of patients predicted by SD who visited 
Green Zone in 2014 during weekdays, weekends and 
public holidays are approximately equal with the real 
number of patients that visited Green Zone EDHUSM 
on weekdays, weekends and public holidays on 2014. 
However, the numbers of doctors and nurses who serve 
in Green Zones EDHUSM are not sufficient according to 
SD’s results based on the current scenarios. Thus, this is 
the key factors which contributed to the current problems 
in the Green Zone, which mirrors the non-achievement 
of KPI by Green Zone EDHUSM.

Currently, there are two doctors and two nurses 
working for every shift in Green Zone EDHUSM which 
totals up to six doctors and six nurses working per day 
at Green Zone EDHUSM. Based on the results produced 
by the SD model which indicates that the total number 
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of doctors and nurses who are required to work in the 
Green Zone EDHUSM is 9 people per day compared 
to 6 people per day for weekdays while the number 
of doctors and nurses who are supposed to work on 
weekends and public holiday should be 12 people per 
day compared to 6 people per day as the current scenario 
practiced by the Green Zone EDHUSM. While for the 
next five years, no additional resources need to be made 
if the addition of resources has been made at present in 
Green Zone EDHUSM. However, in order to meet the 
number of patients’ visit to Green Zone for the next 10 

years, the addition of a doctor and a nurse on weekdays 
and two doctors and two nurses on weekends and public 
holidays are required.

Therefore, adding new staffs are really important in 
order to improve the patient flow in Green Zone EDHUSM 
and vital for the department’s KPI achievement. Table 2 
below, shows the predictions of the number of patients 
visit, reasonable number of doctors and nurses required 
for weekdays, weekends and public holidays at present 
and in the future for the next five and ten years by Green 
Zone EDHUSM.

Table 2: Comparison between actual data and SD results yearly in predictingdemand for the present and in 
the future for the next five and ten years for Green Zone EDHUSM

Item AD Current
(SD Results)

5 years
(SD Results)

10 years
(SD Results)

WD WE/PH WD WE/PH WD WE/PH WD WE/PH
Number of Patients 
Visit in Green Zone 17600 16264 17600 16240 20792 23490 25352 43658

Number of Doctor 6 6 9 12 9 12 10 14
Number of Nurse 6 6 9 12 9 12 10 14

*Note: WD-Weekdays, WE/PH-Weekends/Public Holidays

CONCLUSIONS

This paper presents the study on developing SD 
model to predict and forecast the patients’ volume in 
Green Zone EDHUSM at present and in the future for the 
next five years and ten years on weekdays, weekends and 
public holidays. Besides that, the results also show that 
the appropriate number of doctors and nurses, which is 
required to serve the demand from the patients who visits 
the Green Zone during weekdays, weekends and public 
holidays at the present time and in the future. Based on 
the results, it clearly shows that patient’s arrivals at Green 
Zone EDHUSM are higher and busier on weekends and 
public holidays compared to weekdays. The need for 
resources such as the number of doctors and nurses to serve 
the demand from the patients should be greater compared 
to weekday demand. Therefore, the management 
needs to have proper planning and derive with a new 
working schedule for doctors and nurses for weekdays, 
weekends and public holidays in order to improvise the 
services in Green Zone EDHUSM. Furthermore, the 
SD results obtained from this study, might be an initial 
benchmark to assist and guide the management of Green 
Zone EDHUSM to initiate some improvement within 

the department’s budget allocation to solve the current 
scenario that occurs at the Green Zone throughout the 
weekdays, weekends and public holidays. Besides that, 
the findings are also benefits and provide a preliminary 
outline for the management to come out with strategic 
and long term planning for the preparation towards the 
growing number of the patients’ visit as well as to plan 
the appropriate resources to cater the demand in the next 
five years and ten years period. Additionally, the results 
can also be used at the strategic level decision making 
in improving the quality, performance and services at 
Green Zone EDHUSM. While the future plans for this 
research is to come out with hybrid methods of simulation 
and mathematical programming techniques for a greater 
improvement in Green Zone EDHUSM.
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ABSTRACT

Studies about the telecommunication base station in both medical and economic contexts have been carried 
out over the past decades. With advanced technology, the users of cellular phones are increasing. Meanwhile, 
the public is concerning about the health issues which comes along with the increase usage of cellular phone; 
particularly regarding the exposure to electromagnetic field (EMFs). However, its impacts toward the residents 
living in close proximity to the telecommunication base station in Malaysia have yet to be studied in detail. 
Using the quantitative survey method, this study applied the binomial log it model to investigate the perceptions 
of residents who are living within close proximity to the telecommunication base station in Malaysia. The 
degree of awareness regarding the possible health effects of living in close proximity to the telecommunication 
base station was significantly different in different demographics and type of resident. This comparison 
would allow the telecommunication industry to understand the perceptions of these residents. Besides that, 
recommendations were also suggested to ease the health concerns of these residents.

Keywords: Telecommunication base station, residents’ perceptions, binomial logit model, safe to live, health 
awareness.

INTRODUCTION

In the era of globalisation, the use of mobile 
communication technologies for phoning, texting and 
internet services are vital part of human life. Based on 
the statistical data from ITU17, global mobile penetration 
has increased approximately 126% in 2016 compared 
to the past 10 years, and mobile phone subscription is 
expected to increase further in the future. Technology 
advancement in Malaysia, especially in networking 
(mobile broadband), devices (smart phone), and mobile 
applications (Web streaming, video surfing), has led to 
the high demand of internet services, which has risen 
from 21.38% in 2000 to 78.79% in 2016 ITU18.

To fulfil the demand of internet users, infrastructure 
for the telecommunication network has widely expanded 
in Malaysia. Telecommunication companies have to 
build more base stations at strategic locations to ensure 
the high quality mobile network service for end-users, 
in addition to stay ahead of their competitors in term of 
signal coverage. Most of the base stations are located in 
highly populated residential or business areas, such as 
on the rooftops of shop lots and apartments, open spaces 

at playing fields, or parking lots of shopping complexes 
Din9. The closer the base station to human, the higher 
risk impacts on human health condition Cousin & 
Siegrist6,7; Neubauer et al27; Ngui29; Van Kleef, Fischer, 
Khan, & Frewer45; Viel et al46despite the recent and rapid 
introduction of mobile communication technologies. 
This study aims to identify factors that are influential in 
determining the tradeoffs that Bangladeshi citizens make 
between risks and benefits in terms of mobile phone 
technology acceptance and health concerns associated 
with the technology. Bangladesh was selected as 
representative of many developing countries inasmuch 
as terrestrial telephone infrastructure is insubstantial, 
and mobile phone use has expanded rapidly over the 
last decade, even among the poor. Issues of importance 
were identified in a small-scale qualitative study among 
Bangladeshi citizens (n = 13. Malaysia has an estimated 
a total of 16,000 to 18,000 telecommunication base 
stations (cellular and broadband) nationwide Ngui29.

The installation of telecommunication base 
stations in residential areas has resulted in substantial 
controversies about the potential harmful effects of the 
radiofrequency electromagnetic fields (EMF) emissions 
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D’Angelo, Costantini, Kamal, & Reale8; Din9; Isabona, 
Srivastava, & Robert16; Ozovehe, Usman, & Hamdallah30; 
Siegrist, Earle, Gutscher, & Keller40 According to 
Cousin and Siegrist (2010), and Hallberg and Oberfeld 
(2006)while experts consider exposure under the 
current international standards as unproblematic. These 
conflictive estimations may be attributed to the different 
mental models of lay people and experts. Less is known 
about lay people’s knowledge in regard to mobile 
communication and their intuitive understanding of the 
associated health risks. An adaptation of the ‘Mental 
Models Approach’ was used to reveal lay people’s beliefs 
about mobile communication and to learn more about lay 
people’s information requirements, potential knowledge 
gaps, and misconceptions. Through the means of open 
interviews with Swiss experts (N = 16, the health effects 
of EMF are headaches, dizziness, nausea, skin rashes, 
feeling warm, depression, night sweats, memory loss, 
disturbances in menstruation, and insomnia. Many prior 
studies indicated that people living in the vicinity of 
telecommunication base stations suffer from adverse 
health conditions e.g. Augner & Hacker2; Isabona et al16; 
Roje, Poljak, & Sarolic33; Shahbazi-Gahrouei, Karbalae, 
Moradi, & Baradaran-Ghahfarokhi39.

In Malaysia, the health issues resulted from effects 
of EMF require more attention. Only a handful of studies 
which investigate the residents’ health awareness towards 
the telecommunication base stations in Malaysia. The 
only record found was a study conducted in Penang, 
Malaysia by Suleiman, Gee, and Krishnapillai41health 
related problems and the public concern. Comparison of 
symptoms frequencies and its significance (Chi-square 
test. Hence, this study aimed to fill the void and expand 
the research by including study sites in selected states 
in West Malaysia. The study identified the residents’ 
perceptions about whether it is safe to live near to 
telecommunication base stations, the cause variables of 
types of resident, degree of awareness, and the possible 
health symptoms of EMF.

Studies on telecommunication base station impacts: 
Studies regarding the health effects of EMF have been 
widely conducted in the last decade (Kundi & Hutter21; 
Santini, Santini, Danze, Le Ruz, & Seigne36,37 but the 
research outcomes are heterogeneous and inconsistent. 
Klaps et al19 outlined the problems for studying the 
impacts of base stations. The first problem is about the 
proper selection of the independent variable, or a list 
of measurement indicators to examine the exposure to 

base station signals. The second problem is about the 
discrepancies found between the outcome of assessments 
conducted in the environmental trials and the laboratory 
tests Hutter, Moshammer, Wallner, & Kundi13; Neubauer 
et al27365 subjects were investigated. Several cognitive 
tests were performed, and wellbeing and sleep quality 
were assessed. Field strength of high-frequency 
electromagnetic fields (HF-EMF. The third problem is 
concerning the population selection. Even though base 
stations are ubiquitous, the actual intensity of exposure 
is relatively low and hardly detectable, making it hard to 
measure an accurate exposure level. Therefore, random 
selection of study sites or respondents carries the risk of 
including only a few persons - or virtually no one has 
been exposed to EMF, resulting in inaccurate research 
findings Klaps et al19. As a result, the residents who are 
living near to base station within 500mwere selected for 
this study.

Many studies have been conducted to examine the 
health effects of EMF in real life.In France, Santini et 
al36,37260 women studied the correlation of gender and 
the distance from the base station toward thehealth 
symptoms experienced by the residents. The results 
showed that residents living within the distance of 
300 m from base stations experienced tiredness; those 
within 200m experienced headaches, sleep disturbances, 
and discomfort; while those within 100m experienced 
irritation, depression, loss of memory, dizziness, 
decrease in libido, and other symptoms. More women 
than men were reported to have suffered from headache, 
nausea, loss of appetite, sleep disturbance, depression, 
discomfort and visual disturbances.

Navarro, Segura, Portolés, and Mateo26 conducted 
a health survey in Murcia, Spain which involved 
101 residents living in the immediate vicinity of base 
stations. The survey examined microwave sickness 
and RF syndrome. The microwave power density was 
measured at each respondent’s house, while the strength 
of an electric field in the frequency range 1 MHz to 3 
GHz was assessed in bedrooms. This study reported that 
the respondents suffered from severe health symptoms 
such as headaches, sleep disturbances, concentration 
difficulties, and discomfort.

Hutter et al. (2006) A cross-sectional study was 
conducted by Mohler et al24which is a common public 
health concern. We assessed self-reported sleep 
disturbances and daytime sleepiness in a random 
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population sample of 1,375 inhabitants from the area 
of Basel, Switzerland. Exposure to environmental far-
field RF EMFs was predicted for each individual using a 
prediction model that had been developed and validated 
previously. Self-reported cordless and mobile phone use 
as well as objective mobile phone operator data for the 
previous 6 months were also considered in the analyses. 
In multivariable regression models, adjusted for relevant 
confounders, no associations between environmental 
far-field RF EMF exposure and sleep disturbances or 
excessive daytime sleepiness were observed. The 10% 
most exposed participants had an estimated risk for sleep 
disturbances of 1.11 (95% CI: 0.50 to 2.44 to toexamine 
the relationship between the exposure of EMF from the 
base station and health symptoms. This study randomly 
selected residents in urban and rural areas who have 
been living near to 10 base stations for more than one 
year. A total of 36 households at each location were 
investigated. Several cognitive tests were conducted, 
and the well-being and sleep quality of respondents were 
evaluated. The RF-EMF measurement was collected in 
the bedrooms of 336 households. The findings found 
that health symptoms were generally more frequent at 
higher exposure levels, in addition to more prevalent 
of headache, vegetative symptoms, and difficulty in 
concentration. Sleep quality was not significantly 
affected by the EMF emitted from the base stations. 

Abdel-Rassoul et al1Egypt, 37 are living in a 
building under the station antenna while 48 opposite 
the station. A control group (80 identified the possible 
neuro-behavioural deficits among residents living near a 
base station in Menoufiya Governorate, Egypt. A total of 
85 respondents were involved, comprising 37 residents 
living underneath base station antennas, and another 
48 respondents working in an agricultural directorate 
building which was located approximately 10m opposite 
the base station. Headache, memory changes, tremors, 
dizziness, depression, and sleep disturbances were 
found to affect the respondents significantly and more 
frequently than the controls of the study. However, 
according to Kundi and Hutter’s21, this study could be 
criticised for including employees who worked near 
the base stations because other factors such as stressful 
working environment, indoor pollutants and other 
attributes of the workplace might have caused such 
health symptoms. 

In Germany, researchers incorporated personal 

dosimetry in studies and managed toreveal different 
results. For example, Heinrich, Ossig, Schlittmeier, 
and Hellbrück11 used a double-blind experiment (i.e. 
neither experimenters nor the respondents knew whether 
the antenna was on or off) to investigate the effects of 
base station’s EMF emission on the well-being of 
employees working in close proximity. There was no 
statistical difference between having the antenna on or 
off toward the health symptoms observed. Kuhnlein, 
Heumann, Thomas, Heinrich, and Radon20, Thomas et 
al43, and Thomas, Heinrich, Von Kries, and Radon42 also 
found that the symptoms exhibited by adults, children 
nor adolescents were not significantly correlated to 
exposure. However, Heinrich, Thomas, Heumann, von 
Kries, and Radon12 study found different results. They 
found that a few symptoms were significantly associated 
with exposure. For example, Adolescents were reported 
to have experienced headache at noon and irritation 
during bedtime after being exposed in highest quartile of 
EMF in the morning and afternoon respectively. On the 
other hand, children were reported to haves uffered from 
concentration problems. 

Mohler et al24 and Mohler, Frei, Fröhlich, Braun-
Fahrländer, and Röösli25 conducted a series of 
investigations, combining a cross-sectional study 
(with 1,375 participants) and longitudinal study 
(955 respondents) in the area of Basel, Switzerland. 
The studies revealed homogeneous results and the 
association between RF-EMF exposure and sleep 
disturbances or excessive daytime sleepiness was not 
found. This corresponded with Hutter et al13 study. 
Numerous meta-reviews have been done by researchers 
to understand the effects of EMF exposure onthe well-
being of mankind(e.g. Klaps et al19; Kundi & Hutter21; 
Röösli, Frei, Mohler, & Hug34; Röösli & Hug35

In more recent studies, Baliatsas et al3 discovered 
that non-specific symptomsbecame prevalent among 
residents living in the proximity of a base station before 
and after an increase in number of base station antennas. 
A total of 1,069 adult participants from different 
regions in the Netherlands were analysed. The study 
compared two periods (before and after) and revealed 
that after increasing the number of base stations, most 
non-specific symptoms became prevalent. For instance, 
the participants experienced some health symptoms in 
ear, muscle and skeleton. Wiedemann, Freudenstein, 
Böhmert, Wiart, and Croft47i.e., the extrapolability of 
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risk perceptions expressed in a survey, to risk perceptions 
in everyday life. To that end, risk perceptions were 
measured by a multidimensional approach. In addition 
to the traditional focus on measuring the magnitude 
of risk perceptions, the thematic relevance (how often 
people think about a risk issue conducted an online 
survey with 2454 respondents in six European countries 
to identify the potential risks of staying close to base 
stations and access points such as Wi-Fi routers and cell 
phones. This study found that respondents believed that 
even a very low EMF exposure can lead todetrimental 
effects in health.

On the other hand, Suleiman et al41health related 
problems and the public concern. Comparison of 
symptoms frequencies and its significance (Chi-square 
test conducted a study in Penang, Malaysia. 14 symptoms 
were used to compare the possible health effects on 
residents exposed (170 respondents) and not exposed 
(31 respondents) to EMF from the telecommunication 
towers. Residents who live within the radius of 0 to 
150m from the base station were considered being 
exposed to EMF, while more than 150m were considered 
as not exposed. The findings revealed that symptoms 
like headache, giddiness, insomnia, loss of memory, 
diarrhoea, mental slowness, slower reaction times and 
mood swings were observed in both exposed and non-
exposed residents, however more severe health effects 
were reported in the residents exposed to EMF compared 
to those who were not. Overall, health awareness toward 
the radiation or EMFs effects requires more attention. 
This awareness would directly influence the perception 
of residents towards living near to base station. 

Several organisations have been established to 
handle the health issues brought by the EMF emission 
from the base station. These bodies provide guidelines 
and standards aiming to allay public fear on the effects 
of EMF. Malaysian telecommunication companies 
use the guidelines provided by the International 
Commission on Non-Ionising Radiation Protection 
(ICNIRP)15, Institute of Electrical and Electronics 
Engineers (IEEE)14 and the World Health Organisation 
(WHO) Din9; Tukimin, Mahadi, Ali, & Thari44 in 
their operations. Based on radiation detection tests 
by the Malaysian Communications and Multimedia 
Commission (MCMC), the radiation effects of EMF 
from telecommunication base stations in Malaysia are 
still at a low level Ngui29, with simulation tests and 

empirical tests at base station sites showing radiation 
levels to be well below 1%. This indicated that the 
radiation is less than one per cent, compared to the 
ICNIRP-recommended level of mandatory standards for 
emission of EMFs from infrastructure. However, there 
is still lack of research demonstrating the perceptions of 
residents on safety level of living proximity base station.

METHODOLOGY

Sampling and Data Collection: Quantitative method 
involving a survey questionnaire was employed. This 
approach was selected because this research was based 
on pragmatic grounds; with respect to perceptions on 
demographic, type of resident, awareness, and health 
symptoms from living in the vicinity of base station. 
The data collection started with the development of a 
survey instrument, aimed to establish the measurement 
indicators: five demographic items, four types of 
resident items, seven health awareness items, and 
seven health symptoms which would affect residents’ 
perception of whether it was safe to live in vicinity of 
the base stations in West Malaysia. The questionnaire 
was designed as a self-administered survey. Next, the 
survey instrument was pilot-tested and then refined. The 
selection of respondents took place by random sampling 
in several states of Malaysia (Kelantan, Penang, Kedah, 
Perlis, Selangor, Negeri Sembilan) between January to 
July 2017. The questionnaire included a set of questions 
on certain themes, respondents’ demographic, type of 
resident, health awareness, and health symptoms to 
gauge residents’ perception on safety level towards the 
impact of base station. The items asked in questionnaire 
were presented in Table 1.

Table 1: Dependent and independent variables 
themes

Variable Characteristics %
Dependent Variable

Safe to live

Does this area is safe to live even 
there is a telecommunication tower?

No (Code 0) 31.63
Yes (Code 1) 68.37

Independent Variables
Demographic

Gender
Male (reference alternative) 54.03

Female 45.97



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1577      

Conted…

Age

19-24 years old (reference 
alternative) 24.36

25-35 years old 26.72
36-45 years old 22.99
>46 years old 25.93

Marital status

Single (reference 
alternative) 36.54

Married 59.33
Widow 4.13

Education 
level

Primary (reference 
alternative) 9.82

Secondary 37.52
Degree 37.13
Master 3.14
PhD 1.77

No formal education 10.61

Occupation

Management (reference 
alternative) 13.95

Engineer 5.30
Doctor 3.73

Education 9.04
Other 44.60

Unemployed at the moment 
(Housewife/students) 23.38

Type of resident

House type

Bungalow (reference 
alternative) 15.91

Terrace house 54.62
Semidetached house 14.73

Office 14.54

Ownership

Rental (reference 
alternative) 34.58

Own 44.20
Heritage house 21.22

Length of stay

Live within 1 year 
(reference alternative) 12.18

Live 2-5 years 26.92
Live 6-10 years 27.11

Live more than 10 years 33.79

Distance 
from the base 

station

Less than 100m (reference 
alternative) 21.22

Between 101-200m 22.79
Between 201-300m 23.18

More than 300m 32.81

Conted…

Awareness

Health effect

Did you know that 
telecommunication tower will gives 

adverse health effect to human?
No (reference alternative) 39.10

Yes 60.90

Radiation 

Did you know that the 
telecommunication tower will gives 

radiation effect?
No (reference alternative) 44.79

Yes 55.21

Comfortable

Do you feel comfortable 
living /working near to this 
telecommunication tower?

No (reference alternative) 27.90
Yes 72.10

Factor to 
move out

Do the telecommunications tower be 
a factor for you to move to another 

area?
No (reference alternative) 80.35

Yes 19.65

Medical check 
up

Do you have done your medical 
check-up since you stay here?

No (reference alternative) 48.13
Yes 51.87

Health 
problem 

experience

Did you experienced any serious 
health problems since moving here?
No (reference alternative) 71.12

Yes 28.88

Caused by 
base station

Do this health problem caused by 
the radiation of telecommunications 

towers in your residential area?
No (reference alternative) 77.80

Yes 22.20
Health symptoms: Have you ever experience the 
following symptoms since living in this residential 

area?

Headache
Yes (reference alternative) 32.22

No 67.78

Fatigue
Yes (reference alternative) 33.46

No 66.54
Nausea 

vomiting
Yes (reference alternative) 4.91

No 95.09

Sight problem
Yes (reference alternative) 12.97

No 87.03



     1578      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

Skin problem
Yes (reference alternative) 5.89

No 94.11
Loss of 
appetite

Yes (reference alternative) 7.27
No 92.73

Nosebleed
Yes (reference alternative) 2.95

No 97.05

DATA ANALYSIS

The data were first analysed by using chi-square tests 
to explore the single-dimensional relationship between 
the two group of respondents (those who feel safe and 
those who feel unsafe) with categorized measurement 
items (demographic, type of resident, awareness, and 
health symptoms). In the next stage, the binomial logit 
model was used to examine the difference between 
these two group of respondents. The model proposed 
byMcFadden22,23 was adapted, whereby the choice of 
yes (coded 1) and no (coded 0) indicated that code 1 was 
those who felt safe to live near to base station and code 
0 was those who were not. McFadden’s model relied on 
the assumption that the respondents who feel safe to live 
are a non-random function,V1 of the travel characteristics 
plus a random error term: 

T (safe to live = 1) = V1+ ℮1

On the other hand, the respondents who felt unsafe 
to live as a random error term:

T (unsafe to live = 0) = V0+ ℮0

As a result, the measurement items (demographic, 
type of resident, awareness, and health symptoms)
related more to safe to live rather than the otherwise if, 
and only if: 

T (safe to live = 1) > T (unsafe to live = 0)

Or

V1 – V0> ℮0 - ℮1

In the case of the distributions of ℮0 and ℮, the 
probability that safe to live = 1 was 

P (safe to live = 1) = exp (V1)/[exp(V1)+exp(V0)].

However, if case 1 was unable to estimate the 
absolute levels of the parameters of V1, it would be 
able to estimate the measurement variable parameters 

of the respondents felt safe to live relative to those 
who felt unsafe to live. This was known as the logoddsi 

of occurrence on safe to live overunsafe to live, as 
expressed by the function:

V1 –V0 = b0 + ∑bjxj.

Then,

P (safe to live = 1) = exp(b0 +∑bjxj +V0)/ 
[exp(b0+∑bjxj + V0)+ exp(V0)] ---- with parameters V1

Or

P (safe to live = 1) = exp(b0+ ∑bjxj)/ [exp(b0+∑bjxj) 
+ 1] ----------------- without parameters V1

Then, dividing the numerator and denominator by 
exp(b0+∑bjxj) yields the logit model as:

P (safe to live = 1) = 1/[1 + exp(-(b0+∑bjxj))] …(1)

Therefore, the logit model in equation (1) showed 
the probability of the intra-safe/unsafeto live, where the 
measurement variable xj included the demographic, type 
of resident, awareness, and health symptoms. This logit 
equation was used to run the logistic regression analysis 
in Stata software 14.2. The Hosmer-Leme show test was 
used for the goodness of fit test. Additionally, the vector 
of the coefficient bj was estimated by the maximum 
likelihood. For measuring the goodness of fit of the 
equation, McFadden (1974, p. 121) suggested the use of 
the likelihood ratio index: 
 1 – LUR/LR,

Where LUR was the unrestricted vector of the 
log-likelihood function at the maximum likelihood 
estimation of the parameters bj, while LR was the value 
of the likelihood function when all the parameters were 
restricted to zero Reece32.

FINDING

Table 2 presented the chi-square test results of the 
safety level related to demographic, type of resident, 
awareness, and health symptoms. The results showed 
that three variables demographic (age and marital 
status), type of resident (house type), and awareness 
(comfortable, factor to move, and health problem 
experience) were significantly different(p<0.50) in term 
of whether it was safe to live nearby the base station. 
However, significant difference was not found in those 
who felt it was safe live in proximity of the base station 
and those who were not.
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Due to the weakness in the statistical power of the 
chi-square test as it is a non-parametric test, binomial 
logistic regression analysis was selected as a more 
understandable approach for this study (Table 3). The 
first column of Table 3 showed the coefficient bj of 
equation (1), the standard errors associated with the 
coefficients, the Wald statistic or Wald chi-square 
value together with the 2-tailed p-value, and the odds 
ratio or exponential of the coefficients. In assessing the 
model fit, two statistical tests were applied to assessthe 
significance of the binomial logit model. Hosman-
Lemeshow statistic of overall fit indicated that there was 
no significant difference between the actual and predicted 
classifications, where the p-value > 0.05 [0.829]. The 
likelihood ratio index measure of the goodness of fit of 
the estimated equation was 0.205. These two statistics 
provided good support for the logit model. 

The fourth column showed the p-value for these 
parameters (Table 3). The age (25-35) in demographic, 
house type (terrace house and office), ownership (own), 
and distance from the base station (210-300m) under 
type of resident, comfortable (yes) and factor to move 
out (yes), under theme of awareness, and nosebleed (no) 
for health symptom were found to be significant to the 
predictive ability of the model. The p-value of 25-35 
years old was 0.05. The odds of the residents age between 
25 to 35was0.485, value less than 1. This expressed that 
respondents aged 25-35 years old were less likely to 
feel safe to live in vicinity of base station. Significant 
results were observed in the respondents living in 
terrace house, working in office or owning a house with 
a p-value of 0.05, 0.00, and 0.01 respectively, and the 
odds ratio obtained for these variable (0.478, 0.192, and 
0.502respectively) was less than 1. This indicated that 
residents who selected these items were more likely to 
feel unsafe to live nearby the base station.

Two items under the theme of awareness 
‘Comfortable’ and ‘factor to move out’ were found 
statistically significant with p-value 0.00. The residents 
who feel comfortable to live near to base station would 
more likely to agree that it was safe to live there (odd ratio: 
2.449, which >1), however, there were also residents 
who plan to move out from the area because they felt 
it was harmful to live around there (odd ratio: 0.168, 
which <1). There was only one item found statistically 
significant from the health symptoms which was the 
item ‘nosebleed’ with p-value:0.03 and odd ratio 3.889, 

more than 1. This implied that the residents who did not 
experience nosebleed would be more likely to feel safe 
to live close to the base station (see also Pallant (2010), 
p. 175-178, for further explanation on the p-value and 
odd ratio of the binomial log it model analysis).

Table 2: Chi-square test for safety level with 
demographic, type of resident, awareness, and 

health symptoms

Variables N(df) Chi-square
X2

p-value

Demographic
Gender 509(1) 0.5806 0.45

Age 509(3) 8.8139 0.03*
Marital status 509(2) 5.7255 0.05*

Education level 509(5) 7.7776 0.17
Occupation 509(5) 2.7184 0.74

Type of resident
House type 509(4) 13.5551 0.01**
Ownership 509(2) 3.8717 0.14

Length of stay 509(3) 5.3238 0.15
Distance from the 

base station 509(3) 0.6983 0.97

Awareness
Health effect 509(1) 2.4210 0.12

Radiation 509(1) 0.9330 0.33
Comfortable 509(1) 28.4187 0.00**

Factor to move out 509(1) 67.9779 0.00**
Medical check up 509(1) 0.4470 0.50
Health problem 

experience 509(1) 5.8525 0.02*

Caused by base 
station 509(1) 0.2680 0.61

Health symptoms
Headache 509(1) 0.1880 0.67
Fatigue 509(1) 0.1839 0.67

Nausea vomiting 509(1) 0.8516 0.36
Sight problem 509(1) 1.9141 0.17
Skin problem 509(1) 1.0149 0.31

Loss of appetite 509(1) 0.0119 0.91
Nosebleed 509(1) 3.3662 0.07

*p< 0.05, **p< 0.01
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Table 3: Logistic Regression Test

Items
Coefficient

bj
Standard error Wald statistic P-value Odd ratio

Demographic
Gender (Male)

Female -0.288 0.237 -1.22 0.22 0.749
Age (19-24)

25-35 -0.724 0.365 -1.98 0.05* 0.485
36-45 -0.168 0.427 -0.39 0.69 0.845
>45 -0.499 0.461 -1.08 0.28 0.607

Marital status(Single)
Married 0.356 0.320 1.11 0.27 1.427
Widow -0.384 0.603 -0.60 0.55 0.695

Education level (Primary)
Secondary 0.302 0.439 0.69 0.49 1.352

Degree 0.234 0.479 0.49 0.63 1.264
Master 1.136 1.111 1.02 0.31 3.116
PhD -0.450 1.033 -0.44 0.66 0.637

No formal education 0.689 0.538 1.28 0.20 1.991
Occupation (Management)

Engineer 0.765 0.649 1.18 0.24 2.149
Doctor 0.776 0.788 0.99 0.32 2.174

Education -0.194 0.492 -0.40 0.69 0.823
Other -0.470 0.375 -1.25 0.21 0.625

Unemployed -0.420 0.440 -0.95 0.34 0.657
Type of resident

House type (Bungalow)
Teres house -0.739 0.384 -1.93 0.05* 0.478

Semidetached house 0.007 0.475 0.02 0.98 1.007
Office -1.651 0.469 -3.52 0.00** 0.192

Ownership (Rental)
Own -0.688 0.287 -2.4 0.01** 0.502

Heritage house -0.235 0.385 -0.61 0.54 0.791
Length of stay (1 year)

2-5 years -0.305 0.407 -0.75 0.45 0.737
6-10 years -0.316 0.425 -0.74 0.46 0.730
>10 years 0.233 0.450 0.52 0.61 1.262

Distance from the base station (>100m)
101-200m -0.006 0.359 -0.02 0.99 0.994
201-300m -0.726 0.365 -1.99 0.06 0.484
>301m -0.595 0.346 -1.72 0.09 0.552
Awareness
Health effect (Yes) -0.258 0.283 -0.91 0.36 0.772
Radiation (Yes) 0.085 0.296 0.29 0.77 1.089
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Comfortable (Yes) 0.895 0.271 3.30 0.00** 2.449
Factor to move out (Yes) -1.785 0.294 -6.06 0.00** 0.168
Medical checkup (Yes) -0.274 0.253 -1.08 0.28 0.760
Health problem experience (Yes) -0.300 0.257 -1.17 0.24 0.741
Caused by base station (Yes) -0.012 0.288 -0.04 0.97 0.988
Health symptoms
Headache (No) 0.090 0.254 0.35 0.72 1.094
Fatigue (No) 0.136 0.246 0.55 0.58 1.145
Nausea vomiting (No) -0.417 0.546 -0.76 0.45 0.659
Sight problem (No) -0.436 0.365 -1.20 0.23 0.647
Skin problem (No) -0.597 0.552 -1.08 0.28 0.551
Loss of appetite (No) -0.283 0.482 -0.59 0,56 0.754
Nosebleed (No) 1.358 0.633 2.15 0.03* 3.889
Number of Obs 507
Hosmer & Lemeshow
Chi-square (df) 4.30(8)
p-value 0.8288
LUR -251.440
LR -316.112
1-LUR/LR 0.205

*p< 0.05, **p< 0.01

DISCUSSION AND CONCLUSION

The study examined residents’ perceptions on whether 
it was safe to live in the vicinity of telecommunication base 
stations in Malaysia, through four measurement indicators: 
demographic, type of resident, and their awareness towards 
the effects of living near the constructions, as well as the 
health symptoms. A questionnaire survey was conducted 
and the data was used to analyse the relationships between 
the measurement indicators toward the safety conscious of 
adjacent residents to base stations. Two analyses, namely 
the Chi-square test and the logistic regression analysis, 
were used to determine their relationships and they 
were presented in the early part of this article. The Chi-
square results revealed that age and marital status were 
statistically significant in deciding whether it was safe to 
live in close proximity to the base station. The study of 
Shahbazi-Gahrouei et al39by tremendous use of mobile 
phone telecommunication, a growing concern about the 
possible health hazards has increased greatly among 
public and scientists. The mobile phone exposure has been 
shown to have many effects upon the immune functions, 

stimulating hormones, mammalian brain, sperm motility 
and morphology, and neurological pathologies syndrome. 
The aim of this study was to find out the psychological 
and psychobiological reactions of the people who are 
living near mobile phone base transceiver stations (BTS 
and Siegrist et al40base stations, and other sources of 
electromagnetic fields (EMF also found that different 
age groups have different sensitivity towards EMFs. 
Different house type, feeling of comfort, factor to move 
out, and health problem experience were influencing the 
perceptive safety level of living near to base station.

For deeper understanding, binomial logistic 
regression was used and it discovered that people with 
the age between 25 to 35 years old tended to feel their 
health was threatened when they were living in proximity 
to base stations. This might have due to the younger 
generation was more aware about the hazardous risks 
of EMFs. People living in terrace houses or working in 
the offices adjacent to base stations would have higher 
probability to feel unsafe. It was surprising to disclose 
that the house owners would feel dangerous to live nearby 
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the base stations. Perhaps this was because the house 
owners considered themselves as permanent residents, 
unlike those who rented premises at the same place. 
These people considered themselves to be temporal 
residents. There are many studies revealed that distance 
away from the base station was a significant variable to 
determine the exposure level from EMFs e.g. Augner 
& Hacker2; Baliatsas et al4; Bond5; Kundi & Hutter21; 
Santini et al36; Schüz & Mann38; Viel et al46some people 
living close to these masts reported symptoms they 
attributed to electromagnetic fields (EMF. However, 
this study revealed that distance was not related to 
safety concern. There were two items of awareness 
significantly influence the perception of safety in term of 
living near to base stations, feeling of comfort and factor 
to move out. People who felt comfortable livingnear 
the telecommunication tower have positive coefficient 
indicating that they feel safe to live there. On the other 
hand, those who agreed that the base station could be a 
factor to move to another area would be more likely to 
feel unsafeto live around that place.

The study of Abdel-Rassoul et al1, Mohler et al24, 
Navarro et al26, Santini et al36,37 and Suleiman et al41260 
women revealed that fatigue, sight problem, and loss 
of appetite were the health risks of living in proximity 
to base stations. However, the present study showed 
only one item ‘nosebleed’ was significantly affected the 
perception of people and causing them to feel unsafe 
to live near to base station. People might perceive that 
the illnesses brought by EMF were rather chronic than 
acute. In addition, the Malaysian Communications 
and Multimedia Commission (MCMC) has distributed 
information to Malaysian citizens to raise public 
awareness regarding the health risks of EMF Din9; Ng28; 
Tukimin et al44. 

To reduce the intensity of EMFs exposure, 
telecommunication companies should consider sharing 
base stations to mount their transceivers rather than 
increase the number of towers. Local authorities should 
regulate base station constructions to ensure that the 
constructions were carried out follow the guidelines 
provided by the Institute of Electrical and Electronics 
Engineers (IEEE)14 and the International Commission 
on Non-Ionizing Radiation Protection (ICNIRP)15. The 
MCMC should conduct random audits to ensure that the 
wireless communication environment is conformed to 
the EMF safety level. 

Furthermore, the MCMC should openly disclose 
details on the localities of each telecommunication base 
station, including the names of the telecommunication 
companies operating them, on an official website. This 
will not only encourage transparency in conduct but it 
can also avoid the operation of illegal base stations. 
Lastly, public opinion should be heard and considered 
before any construction of base stations was taken 
place to avoid controversy.
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ABSTRACT

Survival analysis can be defined as a statistical analysis of the duration of time of an event happen as a 
response that can also be influenced by several influencing covariates. This paper would elaborate this 
analysis to understand the survival rate of HIV-AIDS patients in East Java province, Indonesia. The spread 
of HIV-AIDS infection which affects the human immune system caused by some factors, i.e. the level 
of reproductive health education in the area, imported cases, the number of people at risk in the area. An 
incidence of HIV infection from one area will be suspected to affect the others. Modelling of spatial survival, 
therefore, will be suitable for this case. A model that includes the spatial random effect of Conditionally 
Autoregressive (CAR) was used to adjust unexplainable spatial dependent in the model. The weighted 
matrix Queen’s contiguity is employed and the Moran’s I statistical test is used to detect the existence of 
an effect of between-districts/cities toward the incidence rate of HIV-AIDS cases are exist. The preliminary 
analysis to the data show that there is a significant effect of space (spatial) to the HIV-AIDS incidence in 
every districts/city in East Java province, and the distribution of the survival time of HIV-AIDS patients is 
following the 3-parameter Lognormal. The work of the approach demonstrates that the survival function 
of HIV-AIDS patients reduced as the more extended treatment time while hazard function increased, and 
additionally all districts/cities had different survival rate.

Keywords: Bayesian, CAR (Conditionally Autoregressive), HIV/AIDS, Moran’s I, Queen Contiguity, Survival 
analysis, Survival spatial.

INTRODUCTION

Survival analysis is a part of the statistical procedure 
to analyze data over which response variable induced 
time until the phenomenon happened. The objective 
of this analytical method is to identify risk factors of 
incidence and handle a situation when a risk factor is 
fluctuating toward time. Based on the statement as 
mentioned above, a researcher has to have an objective 
to determine the factors affecting a phenomenon to 
happen. With risk factors of incidence over time, thus 
the survival model will be reliable to be used1.

Spatial survival analysis is a Hazard function 
estimating a possibility of an object that experiences an 
event in time to t based on location effect. It is called a 
spatial factor because of an event is frequently correlated 
with location over which this event is happening and 
affected by these location factors. In determining spatial 
dependence to random effect of closely related areas by 

distance, a Bayesian method is suitable to be applied2. 
Spatial reliance further is coded by prior conditionally 
autoregressive (CAR) to raise an autocorrelation 
that previously should not be present in the random 
effect of survival model to acceptably exist. These 
autocorrelation is exhibiting a correlation between 
geographically close areas coded by a matrix called 
adjacent (neighboring pattern). Further, hierarchical 
survival model is implemented using Markov Chain 
Monte Carlo (MCMC) method with Gibbs sampling3,4.

Darmofal3 implemented spatial survival model in 
political science of which time has been modelled until 
parliament member sequence announced by NAFTA 
(American government). The term “survival” was not 
referring to death cases but instead referring to the 
survival time of a unit until a political event happened.  
Spatial survival model by Aksiomaand Iriawan5 on HIV-
AIDS incidence in East Java province was conducted 
to model a time until a patient died or referred out of 
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anti-retroviral (ART) Program with spatial effect. The 
use of survival model in health sciences is based on 
death cases with spatial impact. Hasyim, Iriawan, and 
Prasetyo6 employed the spatial analysis in the survival 
mixture model on dengue incidence in Pamekasan, 
where the time is recorded when the patient of dengue 
hemorrhagic fever come to the hospital until getting 
well or he back home and identified as the existence of 
censored data or failure. The utility of survival mixture 
model in health sciences can also be used to estimate 
death cases while considering spatial effect. Previous 
reports regarding spatial survival model which include 
spatial effect concluded that model would result in 
proper estimation if the survival data of every location is 
assumed to be having some equally distributed variables. 
In reality, not all distribution of survival data in every 
area could represent as clear distribution. This research 
on HIV/AIDS data follows the 3-parameter Lognormal 
distribution.

METHODOLOGY

Data in this research are derived secondarily from 
Dr. Soetomo hospital of Surabaya – Indonesia that 
includes house-based treatment (treatment condition of 
HIV-AIDS patients) involving spatial/lattice factor. The 
data is found as a medical record obtained from 2012 
to 2017. The additional observation to the on-going 
treatment is followed at the time until referred out from 
ART or failure event. The spatial factor is stated as 
adjacent between locations (as an adjacent matrix). 

Response variable in this research is treatment time 
symbolized by t, the time at which treatment-derived 
ART of HIV-AIDS patients is prescribed or on progress 
until referred out from ART therapy, died or lost-of-
follow up from last visit (identifying a censored data or 
failure). Covariate variables to explain the diversity of the 
response time are sex (X1), age (X2), education (X3), sort 
of job (X4), marital status (X5), body weight (X6), absolute 
level of CD4 (X7), stadium of the patient (X8), functional 
status (X9), adherence of therapy (X10), opportunistic 
infection (X11), status of tuberculosis (X12), risk factor 
of infection (X13), history of ARV (X14), Adherence of 
ARV (X15), regiment of ARV (X16), and companion of 
taking medicine (X17). Besides those variables, the spatial 
variable is also included which stated the lattice data of 
the district where the patients originated from. The step of 
the analysis would be as follows:

 1. Discussing survival model by considering the 
existence of location effect with the step of adding 
the spatial random effect (spatial frailty term) on 
the proportional hazard model and determining 
prior distribution, posterior distribution, and 
determining the algorithm of parameter estimation 
of spatial survival model by using MCMC couple 
with the Gibbs sampling.

 2. Determining spatial effect by frailty distribution of 
CAR on HIV-AIDS patients in East Java province 
based on factors affecting the survival rate of the 
patients. The sequence of steps are: determining the 
spatial weight (inputting a map area of East Java 
into program package of Win BUGS while deciding 
adjacent matrix), testing for spatial autocorrelation 
using statistical test of Moran’s I, testing the 
assumption of the proportional hazard modelling 
and distribution of survival time data, and finally 
calculating the survival and hazard function.

 3. Determining spatial survival model by estimating 
its parameters using MCMC couple with the 
Gibbs sampling.

RESULTS

In this research, distribution of treatment time (survival 
time) of HIV-AIDS patients was following a 3-parameter 
Lognormal distribution (b, t, g). This distribution has a 
likelihood concentrated function as follows:
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where t > g ≥ 0, − ¥ < b < ¥, t > 0 and g is location 
parameter. If it is a response changing factor which 
has 3-parameter Lognormal distribution, then y = ln(t 
− g)  possesses a normal distribution with average  and 
variance t2. When g = 0, then the distribution become 
2-parameter Lognormal. A lognormal distribution that 
transformed into normal deviation distribution could be 
obtained by:
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The cumulative distribution function of 3-parameter 
Lognormal distribution or F(t) has an equation of:
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and its survival function would be as follows:
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While its hazard function is given by:
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The general Cox regression equation on equation (4) 
for the 3-parameter Lognormal model is
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Further  h0(t) is a function which value is dependent 
on the value of t, while exp (b1X1 + b2X2 + … + bpXp) is 
free from the value of t, this m parameter could be stated 
as follows:
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and the hazard baseline h0(t) could be reported as 
follows: 

h t
t0

1� � �
�� �� �

.  …(17)

Therefore, the hazard function is considered by:
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where Wi is a form of stratum-specific frailty that 
is formed by stating a difference between strata/group, 
and Wi is assumed to be identical, independent and  

Wi N~ ,

iid

0
2�� � . CAR distribution is used as a prior 

distribution for v parameter representing random effect 
(frailty) over which spatially inter-correlated, and could 
be stated as7: 

W* | l ~ CAR(l)

where λ = 1/v. While the general form of prior CAR 
has joint proportional distribution as:
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where i and i’: neighbouring areas

Wi
*  = m Wi j
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to Wi
* ,

iadj j is neighbouring locations, and

mi : the number of neighbour possessed byi

Estimating the spatial survival model parameters 
throughout the Gibbs sampling can be explained as in 
the following steps:

Determining initial value or initial estimation for 
each parameter. 

(g(0), t(0), l(0), b1
(0), …, bp

(0)) and set s = 0
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Afterward, the random sequence can be obtained as 
below:

Increase s by one, or s = s + 1

t(s) from p(t | t, g(s − 1), l(s − 1), b1
(s − 1), …, bp

(s − 1))

g(s) f rom p(g | t, t(s), l(s − 1), b1
(s − 1), …, bp

(s − 1))

l(s) from p(l | t, t(s), g(s), b1
(s − 1), …, bp

(s − 1))

b1
(s) from p(b1 | t, t

(s), g(s), l(s − 1) b2
(s − 1), …, bp

(s − 1))⁝

bj
(s) from p(bj | t, t

(s), g(s), l(s), b2
(s), bj − 1

(s), …, bp
(s − 1))⁝

bp
(s) from p(bp | t, t

(s), g(s), l(s), b2
(s), bp − 1

(s), …, bp
(s − 1))

Repeating the second step until convergence condition 
(sample for model parameter inference) is sufficient8,9.

The Gibbs sampling process above will provide 
the parameter estimation of the 3-parameter Lognormal 
survival model and will report predictor variables that 
affect the time to survive until the patient is referred to 
ART or dies and loses follow-up by involving location 
factors. Table 1 shows the estimation result of all the 
parameter in the spatial survival model 3-parameter 
Lognormal with frailty CAR.

Table 1: Estimation result of spatial survival model 
3-parameter Lognormal with frailty CAR

Va
ri

ab
le

Pa
ra

m
et

er

M
ea

n

2.
50

%

M
ed

ia
n

97
.5

0%

X1,1 b1 -11.430 -19.590 -10.760 -6.501
X1,2 b2 -11.180 -19.170 -10.500 -6.447
X2,0 b3 -4.141 -8.071 -4.515 1.435
X2,1 b4 -4.316 -7.588 -4.853 1.302
X2,2 b5 -5.535 -9.892 -5.810 0.069
X3,0 b6 -0.282 -19.930 -0.073 18.900
X3,1 b7 3.985 0.079 3.242 10.220
X3,2 b8 2.698 -1.392 1.853 9.174
X3,3 b9 3.782 -0.057 2.997 9.940
X3,4 b10 3.628 -0.135 2.985 9.776
X4,0 b11 -1.909 -6.851 -2.088 4.420
X4,1 b12 -2.314 -6.927 -2.513 3.979
X5,0 b13 -6.763 -10.530 -7.247 -1.409
X5,1 b14 -6.763 -10.630 -7.179 -1.402

Conted…

X6,0 b15 -0.702 -3.938 -0.738 2.947
X6,1 b16 -0.727 -3.917 -0.853 2.758
X6,2 b17 -0.287 -3.414 -0.339 3.284
X7,0 b18 4.993 1.294 4.698 9.920
X7,1 b19 4.618 0.632 4.333 9.652
X8,1 b20 2.435 -4.713 2.827 7.012
X8,2 b21 2.067 -4.987 2.643 6.431
X8,3 b22 2.824 -4.399 3.122 7.317
X8,4 b23 2.410 -4.453 2.795 7.325
X9,1 b24 5.657 0.019 5.596 11.080
X9,2 b25 2.510 -10.460 2.766 15.080
X9,3 b26 1.093 -9.897 1.433 11.080
X10,0 b27 6.575 1.000 7.094 11.020
X10,1 b28 6.594 0.777 7.165 10.830
X11,0 b29 6.029 2.405 5.760 10.560
X11,1 b30 6.604 2.823 6.313 11.290
X12,1 b31 1.135 -1.985 0.756 5.654
X12,2 b32 0.911 -2.096 0.493 5.623
X12,3 b33 1.049 -2.745 0.740 5.635
X12,4 b34 0.733 -2.648 0.391 5.293
X13,1 b35 -1.079 -9.042 -4.082 9.745
X13,2 b36 -1.589 -9.907 -4.330 9.469
X13,3 b37 -0.061 -20.310 -0.051 2.000
X13,4 b38 -2.163 -10.350 -5.059 9.542
X13,5 b39 -0.273 -20.420 -0.303 19.280
X13,6 b40 0.028 -19.520 0.061 19.550
X14,0 b41 3.244 -3.567 2.916 10.160
X14,1 b42 2.114 -5.005 1.653 9.444
X15,1 b43 -3.003 -10.280 -2.380 0.934
X15,2 b44 -2.143 -9.600 -1.499 1.825
X15,3 b45 -3.659 -10.930 -3.102 0.589
X16,1 b46 1.076 -9.549 1.480 10.360
X16,2 b47 0.082 -19.720 0.033 19.530
X16,3 b48 -3.094 -10.270 -2.595 1.923
X16,4 b49 -2.895 -10.130 -2.526 1.983
X16,5 b50 0.038 -19.800 0.113 20.160
X16,6 b51 0.835 -14.710 1.382 12.920
X17,1 b52 -1.051 -8.346 0.228 5.523
X17,2 b53 -1.180 -8.509 0.006 5.223
X17,3 b54 -0.746 -8.422 -0.056 6.829

Constant b0 6.303 3.426 5.810 12.850

Spatial
t 9.773 2.985E-15 0.055 94.160

l 1.084E+15 0.1032 4.259 1.886E+7

Table 1 shows factors considered to be significantly 
affecting the recovery rate of HIV-AIDS patients if the 
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credible interval between 2.5% to 97.5% does not hold 
zero. Table 1 exhibits that not all factors are significantly 
being an effect of recovery rate or survival rate of HIV-
AIDS patients. Parameter column is factors suspected 
being an effect of recovery rate or survival rate of HIV-
AIDS patients, while mean column exhibit the value of 
the model parameter, and the other three columns are the 
97.5% credible interval of the estimated parameter. CAR 
frailty parameter of τ, where τ =1/sqrt (λ), significantly 
affect the survival rate of HIV-AIDS patients from death 
which means there is an existence of unexplainable 
spatial dependence in a standard survival model, thus 
causing the rise of dependency on random effect. 
This dependence on random impact exists between 
observation units in a group while the unexpected result 
of between-group will be reciprocally independent. 
Based on the estimation of survival model parameter 
by frailty CAR on Table 1, it can be concluded that 
female patient factor following ART program affects 
the survival rate of HIV-AIDS patients from death as 
much as exp(−11.430) or 0.00011 times compared to a 
male patient. Thus, it is indicating that female patient 
is apparently quickly recovered or statistically 0.000011 
times faster than the male HIV-AIDS patient. Therefore, 
the vast majority of death caused by HIV-AIDS more 
likely come from male than the female patient. This is 
because a male patient is more susceptible to HIV-AIDS 
virus. The contribution of other variables can be read in 
the same way.

Table 1 gives the following summary of the survival 
model parameter by frailty CAR. Based on equation(18) 
and those estimated parameters, the hazard of HIV-AIDS 
patients in each district/cities East Java province can be 
modelled as follows:

h(t, X) 
= h0 (t) exp (b0 + b1X1 + b2X2 + b3X3 + … + bpXp)

= 
1

t g( )t −
 exp (6.303 − 11.430X1,1 − 11.180X1,2 

− 1.141X2,0 + … − 0.746X17,3 + Wi)

Random effect between units in a district/city is 
reciprocally dependent and stated in a value of ith district, 
Wi, and these values will be different among districts/
cities. Based on the model, the hazard of HIV-AIDS 
patients can be determined based on time (days) and 
factors affecting these hazard value, while considering 
the original area of the patients. For example, the hazard 
of HIV-AIDS patients based on the element that they 

used to have prior ARV treatment by following ART 
program. This hazard value is obtained by considering 
that other factors are constant and the hazard of the 
patients is only affected by a real report of the patients 
used to get ART prior following program.

The result of Spatial Survival Analysis using 
lifetime 3 parameters Lognormal distribution with 
Bayesian method shows that every Regency/City in 
East Java has each model in determining survival rate 
or healing of HIV / AIDS patient. This finding differs 
from the previous studies which is done by Aksioma and 
Iriawan5. They found that using a lifetime distribution of 
Weibull has only one model representing all districts in 
East Java in determining the survival rate of HIV/AIDS.

The high level of HIV/AIDS in East Java can 
be epidemiologically important in relation to health 
program focused on people at risk in the area with 
routine surveillance and monitoring system based 
on survival in the location where the patient lives. In 
line with this research, some of them have described 
lifetime distribution. The findings of this study indicate 
that factors affecting the survival rate of HIV / AIDS 
are sex (X1), education (X3), marital status (X5), and 
the absolute level of CD4 (X7). This also applies tothe 
functional status (X9), adherence to therapy (X10), and 
opportunistic infection (X11). This finding also differs 
from the Aksioma and Iriawan5 study in which factors 
affecting the HIV/AIDS survival rate are patient stages, 
ARV history, functional status, and absolute CD4 levels.

CONCLUSIONS

Based on the aforementioned analysis, it can be 
concluded that survival time distribution of 3-parameter 
Lognormal can implicate on spatial survival model. 
Whereas adding frailty spatial that result in the random 
effect of spatial dependence caused of significant 
correlation between patient’s condition and unsuitable 
environmental factor creates every district/city having 
a different range of credible interval for the survival 
rate of HIV-AIDS patients. The spatial survival model 
3-parameter Lognormal is easy to be performed by a 
Bayesian approach using MCMC couple with Gibbs 
sampling which is implemented in Win BUGS.
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ABSTRACT

Chronic Kidney Disease (CKD) is a clinical condition characterized by decreased kidney function requiring 
renal replacement therapy were fixed, in the form of dialysis. The mortality rate caused by CKD increases 
significantly each year and needs to be reduced. The purpose of this study to determine the factors that 
affect patients from CKD in hospitals Arifin Achmad, Pekanbaru, Riau in 2015-2017. The sample of this 
study amounted to 230 samples. One of the tools to analyze the longer survival of patients with CKD is 
cox proportional hazards regression. In the long survival data of patients with CKD there is a possibility 
of ties, so there is one method in determining the partial likelihood estimation parameters, that is exact. 
Based on the analysis results obtained the factors that most influence with the best parameter estimation is 
the exact approach are diastolic blood pressure, respiratory rate, urea levels, and action. There is a variable 
that does not meet the proportional hazard assumption, is the action variable. One way to overcome this by 
using Cox Stratified Regression Without Interaction and Cox Stratified Regression with Interaction. Based 
on the results of the analysis that meets the proportional hazard assumption is the method of Cox Stratified 
Regression Without Interaction and obtained the factors that affect the length of survival of CKD patients 
are age, diastolic blood pressure, respiratory rate, and urea levels. Interpretation of equation model of Cox 
Stratified Regression Without Interaction obtained result of increase of age patient have chance to die bigger 
of 1.0208 times, increase of diastolic blood pressure patient has chance to die smaller equal to 1.0571 times, 
increase of respiration rate patient have chance to die bigger equal to 1.0677 times, and increase of ureum 
level patient have chance to die bigger of 1.0073 times.

Keywords: CKD, Cox Proportional Hazard, Stratified Cox

INTRODUCTION

Chronic kidney disease (CKD) is a condition in 
which the kidneys are damaged or cannot filter blood as 
well as healthy kidneys1. CKD is a global public health 
problem with increased prevalence and incidence of 
CKD, poor prognosis and high costs. The prevalence of 
CKD increases with the increasing number of elderly 
population and the incidence of diabetes mellitus 
and hypertension. About 1 in 10 global populations 
experience CKD at a particular stage. The result of 
systematic review and metaanalysis conducted by Hill 
et al, 2016, get the global prevalence of CKD of 13.4%. 
According to the 2010 Global Burden of Disease results, 
CKD was the 27th leading cause of death in the world 
in 1990 and increased to 18th in 2010. In Indonesia 
in 2013, 499.800 Indonesians suffered CKD. While 

in Indonesia, the treatment of kidney disease is the 
second largest funding ranking of BPJS health after 
heart disease2. Based on the Basic Health Research data 
of 2013, the prevalence of CKD in Riau Province is 
0.1% of the population of patients with kidney disease 
in Indonesia, including patients undergoing treatment, 
renal replacement therapy, peritoneal dialysis, and 
hemodialysis by 20133.

Arifin Achmad Hospital is one of the government-
owned hospitals in the city of Pekanbaru, Riau. This 
hospital is used as a referral hospital from government 
hospitals and puskesmas in Riau Province. In addition the 
hospital also has hemodialysis service and installation of 
CAPD (Continuous Ambulatory Peritoneal Dyalisis) for 
patients with CKD. CKD itself is a disease classified in 
the list of 10 major outpatient diseases. CKD lies in the 
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9th sequence after medical observation and evaluation 
for alleged illness and condition, gastric function 
disturbance, lower back pain, impact teeth, follow-up 
examination after fracture treatment, primary essential 
hypertension, insulin dependent militant militus, and 
other ear disorders outside.

Departing from the background of the above 
phenomenon, then selected life test analysis method as a 
method of analysis to solve the problem. Life test analysis 
is an analysis of the individuals of one population by 
focusing on the length of time the individual performs 
its function well until the individual’s healing or death. 
Live test data usually will follow a certain distribution 
pattern. Therefore, in this study will be compared some 
results of life test analysis using Cox regression method. 

In addition to looking for factors that influence and 
the best model of CKD data in RSUD Arifin Achmad 
Pekanbaru, Riau, there is one assumption that must be 
met in cox regression method that is proportional hazard 
assumption. This assumption is useful for examining 
the independent variables in the model meeting the 
proportional hazard assumptions or not. If the assumption 
is fulfilled then the model can be directly interpreted, 
whereas if the assumption is not met can be done two 
ways. First issue an independent variable that does not 
meet the proportional hazard assumption. The two do 
strata on variables that do not meet the proportional 
hazard assumption with the Cox Stratified Regression 
method. Independent variables that previously met 
proportional hazard assumptions remain included in the 
model, but not strata in those variables.

METHODOLOGY

The data used in this study is secondary data in the 
form of medical record data of CKD patients in 2015-
2017 at Arifin Achmad Hospital, Pekanbaru, Riau. In this 
study, the target population was taken namely patients 
affected by chronic kidney disease from 2015-2017 
which amounted to 454 patients. As well as the sample 
that the authors use in this study as many as 230 patients. 
The research variables used were survival variable as 
dependent variable, while the independent variables 
used were gender variables (X1), age (X2), disease 
history (X3), systolic blood pressure (X4), diastolic blood 
pressure (X5), respiratory rate (X6), pain (X7), pain scale 
(X8), diabetes mellitus (X9), urea (X10), creatine (X11), 

action (X12), dan therapy (X13). The research method 
used as follows:

 a. Cox Proportional Hazard Regression with Paramal 
Likelihood Parameter Estimation Approach 
Cox regression is generally more commonly 
used in the health field, but the growing time of 
Cox regression can be applied to other fields. In 
general, the Cox Proportional Hazard equation 
can be written as follows5:

  h(t, X) = h0(t) exp(b1X1 + b2X2 + … + bpXp)

   = h0(t)exp bi i
i

p

X��
�
�

�

�
�

  The method with partial likelihood exact approach 
is an alternative method of case incident. However, 
this method has a very intensive computational 
level but is capable of generating estimated 
parameters that have a bias close to 0 even if the 
data of joint events or ties are of a very large size. 
In general, the partial likelihood exact approach 
has the following form of equation6:

  L(bExact) = 
exp( )

exp( )
,

² S
X

k

i R d ii D ti k
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²

 b. Testing Parameters: In regression cox 
proportional hazard required testing the significance 
of parameters in order to know whether the 
independent variable significantly affect the cox 
equation formed. Testing of significance is done 
by simultaneous test (overall), partial test, and 
proportional hazard assumption test5.

 1. Overall Test
  Hypothesis : H0 : bi = 0
  H1 : At least there is one bi ≠ 0 where i = 1, 2, …, p
  Level of Significance: a = 5% = 0.05
  Statistic Test: G = −2[In LR − In Lf] …(3)
  Area of Critism: H0 is rejected if p-value ≤ a or 

G ≥ c2 a;ab=p

 2. Partial Test
  Hypothesis: H0 : bi = 0
  H1 : bi ≠ 0 where i = 1, 2, …, p
  Level of Significance: a = 5% = 0.05

  Statistic Test: Z = 
b

b
i

iSE( )
 …(4)

  Area of Critism: H0 is rejected p-value ≤ a or 
|Z| ≥ Z0.05/2
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 3. Proportional Hazard Assumptions Test
  Hypothesis: H0 : r = 0 (Proportional hazard 

assumptions are met)
  H1 : r ≠ 0 (Proportional hazard assumptions are 

not met)
  Level of Significance: a = 50% = 0.05
  Statistic Test:p-value …(5)
  Area of Critism: H0 is rejected p-value ≤ a

 c. Selection of the Best Model: AIC method is a 
method that can be used to select the best regression 
model invented by Akaike and Schwarz7. How to 
select several models to choose the best model is 
based on AIC with the following formula+:

  AIC = 2ln L
^

 + 2k

 d. Cox Stratified Regression: Cox Stratified 
Regression is one of the methods used to overcome 
independent variables that have non proportional 
hazard assumptions. Cox Stratified model is a 
modification of the Cox Proportional Hazard 
model in which the Cox Stratified model divides 
the hazard function into the strata or stages of the 
covariate. The covariates divided into these strata 
are covariates that do not meet the proportional 
hazard assumptions5. 

  Cox Stratified model without interaction is as 
follows:

  hg(t, X) = h0g(t)exp(b1X1 + b2X2 + … + bpXp)
 …(7)

  The Stratified Cox model with interaction is as 
follows:

  hg(t, X) = h0g(t)exp(b1X1 + b2X2 + … + bpgXp)
  …(8)

RESULTS

There are three forms of probability distribution 
of survival, namely parametric survival function, non-
parametric survival function, and semi-parametric 
survival function. In this parametric survival function 
there are three methods, namely Regression with 
Exponential Distribution, Weibull, and Log-Logistics. 
While in this semi-parametric survival function there 
is one method, namely Cox Regression. In this study, 
the data obtained will be comparative analysis using 

regression method with parametric and semi parametric 
survival function. Based on calculations using software 
R, then obtained comparison of analysis using regression 
method of survival function with the best parameter 
estimation as follows:

Table 1: Selection of the Best Survival Function 
Model with AIC Value Comparison

Regression Models AIC Values
Eksponential Distribution 583.5625

Weibull Distribution 543.1974
Log-Logistic Distribution 537.3215

Cox with Breslow Partial Likelihood 
Approach Method 392.1115

Cox with Efron Partial Likelihood 
Approach Method 384.7155

Cox with Exact Partial Likelihood 
Approach Method 321.0316

Based on Table 1, it’s to obtain the best model by 
looking at the smallest AIC value as a relative measure 
of the fit goodness of the statistical model. The smallest 
AIC value is  in Cox Regression model with Exact 
Parameter Estimation. Furthermore, because the value 
of AIC for regression analysis with parametric survival 
function and cox regression with Breslow and Efron 
Partial Likelihood parameter estimation still big enough, 
then the next step the authors do regression analysis 
using cox regression method with estimated parameters 
of Exact Partial Likelihood.

Cox Regression with Exact Partial Likelihood 
Approach Method: The parameter estimation using 
the exact partial likelihood approach method is the same 
parameter estimation method as the approach of the efron 
parameter used to overcome the common occurrence in 
small and large size. However, the approach method 
of the exact parameter is capable of producing better 
estimation value. It’s caused by the resulting error is 
close to zero compared to other parameter estimation 
approach methods. The calculation result of cox 
regression parameter with approach of partial likelihood 
approach is obtained by the model determined by using 
backward elimination method. Backward elimination 
method is a way to get the best model by issuing one by 
one the largest p-value first. Based on calculations using 
software R, then obtained the best parameter estimation 
as follows: 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1595      

Table 2: Best Parameter Estimation Results Using Cox Regression with Exact Partial Likelihood Approach

Variables Coefficients p-value Decisions
X2 0.0245 0.0290 <

0.05

Reject H0

X5 − 0.0592 3.01 × 10−8 < Reject H0

X6 0.0679 4.91 × 10−5 < Reject H0

X10 0.0081 7.26 × 10−7 < Reject H0

X12 (Drug Administration and Blood Transfusion) − 1.6761 5.42 × 10−6 < Reject H0

X12 (Drug Administration, Blood Transfusion and Surgery) − 1.9646 0.0002 < Reject H0

Based on Table 2 it can be seen that the p-value of all 
variables is less than 0.05, so H0 rejected. This is because 
the p-value < level significance. It can be concluded that 
the cox regression model with parameter estimation 
using the exact partial likelihood approach is feasible to 
use. The model formed is as follows:

h(t, X) = h0(t)exp(0.0245X2 − 0.0592X5 + 0.067X6 
+ 0.0081X10 − 1.6761X12 (Drug administration and blood transfusion) 
− 1.9646X12 (Drug administration, Blood transfusion and Surgery))

The next step to find out whether a best equation 
using cox regression method with exact partial likelihood 
approach has independent variable which influence 
significantly to dependent variable, hence need to do 
testing which include test of overalls, partial test, and 
proportional hazard assumption test. Based on the results 
of the analysis of the overall test on the cox regression 

with exact partial likelihood approach can be concluded 
with the significance level of 0.05 H0 rejected, because 
the p-value < significance level, ie 0 < 0.05, causing one 
of the parameters contained in regression bi has a value 
not equal to 0. Therefore it is necessary to do a partial 
test to examine one by one regression coefficient bi.

Based on the partial test results obtained results that 
the six variables in Table 1 are analyzed significantly 
to the model. This is because the p-value < level of 
significance, thus causing the six variables affect the long 
survival of CKD patients. Further testing of proportional 
hazard assumptions by using the Schoenfeld Residual 
correlation value. Schoenfeld’s residual value is one 
of the statistical tests used in this method. Based on 
calculations using software R, then Schoenfeld residual 
value obtained as follows:

Table 3: Schoenfeld Residual Correlation Value

Variables Correlation p-value Decisions
X2 0.0420 0.7087 >

0.05

Failed to Reject H0

X5 −0.1086 0.4362 > Failed to Reject H0

X6 0.0043 0.9797 > Failed to Reject H0

X10 −0.0274 0.8292 > Failed to Reject H0

X12 (Drug Administration and Blood Transfusion) 0.3253 0.0401 < Reject H0

X12 (Drug Administration, Blood Transfusion and 
Surgery) 0.3699 0.0252 < Reject H0

It can be seen in Table 3 that not all variables 
have p-value more than 0.05. Based on the result of 
assumption test proportional hazard can be concluded 
with significance level 0.05 H0 failed to be rejected for 
variable X2, X5, X6, dan X10, because the p-value > level 
of significance. Then it can be concluded that there is data 
that supports the value of H0, so that the four independent 
variables meet the proportional hazard assumption. 
While the significance level of 0.05 H0 is rejected for 
X12 variables with the category of Drug Administration 

and Blood Transfusion and Drug Administration, Blood 
Transfusion and Surgery category, because the p-value < 
level of significance. Then it can be concluded that there 
is data that supports the value of H1, thus causing the 
two independent variables do not meet the proportional 
hazard assumption. The next step to overcome these 
problems, the authors tries to issue a variable that does 
not meet the proportional hazard assumptions and use 
Cox Stratified Regression.
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Cox Regression with Exact Partial Likelihood 
Estimation Approach Without Action Variable in 
Overcoming Non Proportional Hazard Assumptions: 
One of the easiest ways to overcome the non proportional 
hazard assumption is by removing the independent 
variable from within the model. In this research, the 

authors use exact partial likelihood parameter approach. 
The calculation result of cox regression parameter with 
exact partial likelihood approach without action variable 
in overcoming non proportional hazard assumption 
using software R as below:

Table 4: Best Parameter Estimation Results Using Cox Regression with Exact Partial Likelihood Approach 
Without Action Variable in Overcoming Non Proportional Assumptions Hazard

Variables Coefficients p-value Decisions
X2 0.0316 0.0027 <

0.05

Reject H0

X5 −0.0532 1.36 × 10−7 < Reject H0

X6 0.0612 0.0001 < Reject H0

X10 0.0076 1.02 × 10−6 < Reject H0

Based on Table 4 it can be seen that the p-value of 
all variables is less than 0.05, so H0 is rejected. It because 
the p-value < level of significance. It can be concluded 
that the cox regression model with parameter estimation 
using the exact partial likelihood approach without the 
action variable is feasible to use. The model formed is 
as follows:

h(t, X) = h0 (t) exp (0.0316 X2 − 0.0532 X5 
+ 0.0612 X6 + 0.0076 X10)

The next step is to find out whether a best equation 
using cox regression method with exact partial likelihood 
approach without action variable has independent 
variable which have significant effect to dependent 
variable, it is necessary to test which include test of 
overalls, partial test, and proportional hazard assumption 
test. Based on the result of the analysis of the overall 

test on the cox regression with exact partial likelihood 
approach without the action variable can be concluded 
with the significance level of 0.05, H0 rejected, because 
the p-value < significance level, ie 4.846 × 10−13 < 0.05, 
which causes one of the parameters contained in the 
regression bi has a value not equal to 0. Therefore it 
is necessary to do a partial test to examine one by one 
regression coefficient bi.

Based on the partial test results obtained the 
result that the four variables in Table 4 were analyzed 
significantly to the model. This is because the value of 
p-value < level of significance, thus causing the four 
variables affect the long survival of CKD patients. 
Further testing of proportional hazard assumptions by 
using the Schoenfeld Residual correlation value. Based 
on calculations using software R, then Schoenfeld 
residual value obtained as follows:

Table 5: Schoenfeld Residual Correlation Value

Variables Correlation p-value Decisions
X2 −0.0809 0.477 >

0.05

Failed to Reject H0

X5 −0.1189 0.391 > Failed to Reject H0

X6 0.0011 0.995 > Failed to Reject H0

X10 −0.0618 0.605 > Failed to Reject H0

It can be seen in Table 5 that all variables have 
p-value values greater than 0.05. Based on the result of 
testing proportional hazard assumption can be concluded 
with significance level 0.05 H0 failed to be rejected for 
all variable, because the p-value > level of significance. 
So it can be concluded that there is data that supports 
the value of H0, so that the four independent variables 
meet the proportional hazard assumption. The next step 

The authors tries to overcome in another way against 
the variable that does not meet the proportional hazard 
assumption, namely using Cox Stratified Regression.

Cox Stratified Regression in Overcoming Non-
Proportional Hazard Assumptions: Cox stratified 
regression is one way to overcome independent variables 
that do not meet proportional hazard assumptions. 
Cox Stratified Regression is a modification of the Cox 
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Regression model by strata on independent variables 
that do not meet the proportional hazard assumptions. 
Independent variables that previously met proportional 
hazard assumptions remain included in the model, but 
not strata in those variables4.

Cox Stratified Regression without Interaction: 
Regression method cox stratified without interaction is a 
method to overcome the assumption of non proportional 
hazard that produces the model with the same parameters 
assumption. Based on calculations using software R, 
then obtained parameter estimation as follows:

Table 6: Parameter Estimation Results Using Cox Stratified Regression Without Interaction

Variables Coefficients p-value Decisions
X2 0.0206 0.059 >

0.05

Failed to Reject H0

X5 −0.0555 8.43 × 10−8 < Reject H0

X6 0.0655 5.84 × 10−5 < Reject H0

X10 0.0073 2.90 × 10−6 < Reject H0

Based on Table 6 it can be seen that not all variables 
have p-value less than 0.05. However, this does not 
have a significant effect due to stratified cox regression 
without this interaction only to overcome the problem 
of unfulfilled proportional hazard assumptions. Then 
the parameter estimation in Table 6 obtained the model 
formed is as follows:

hg (t, X) = h0g (t)exp(0.0206 X2 − 0.0555 X5 
+ 0.0655 X6 + 0.0073 X10)

The next step to find out whether a best equation 
using stratified cox regression method without interaction 
has independent variables that significantly affect the 
dependent variable, it is necessary to test that includes 
the test of overalls, partial test, and proportional hazard 
assumptions test. Based on the results of the overall test 
analysis on stratified cox regression without interaction 
can be concluded with the significance level of 0.05 
H0 rejected, because the p-value < significance level, 
ie 2.867 × 10−12 < 0.05, causing one of the parameters 

contained in the regression bi has a value not equal to 0. 
Therefore it is necessary to do a partial test to examine 
one by one regression coefficient bi.

Based on the result of partial test, it is found that 
not all variables in Table 6 are analyzed significantly to 
the model. This is because there are only three variables, 
namely X5, X6, and X10 which have the p-value < level 
of significance, thus causing the three variables to affect 
the long life of CKD patients. While one of variable, that 
is X2 has the p-value > level of significance, so cause 
variable X2 does not have an effect on long life of CKD 
patient. However, the variable X2 remains incorporated 
into the model, due to stratified cox regression without 
this interaction only to overcome the problem of 
unfulfilled proportional hazard assumptions. Further 
testing of proportional hazard assumptions by using 
the Schoenfeld Residual correlation value. Based on 
calculations using software R, then Schoenfeld residual 
value obtained as follows:

Table 7: Schoenfeld Residual Correlation Value

Variables Correlation p-value Decisions
X2 0.0076 0.948 >

0.05

Failed to Reject H0

X5 −0.1187 0.405 > Failed to Reject H0

X6 0.0425 0.808 > Failed to Reject H0

X10 −0.0480 0.731 > Failed to Reject H0

It can be seen in Table 7 that all variables have p-value 
values greater than . Based on the result of testing proportional 
hazard assumption can be concluded with significance level   
failed to be rejected for all variable, because the p-value > 
level of significance. So it can be concluded that there is 
data that supports the value of , so that the four independent 
variables meet the proportional hazard assumption.

Cox Stratified Regression with Interaction: Cox 
stratified regression method with interaction is a method 
to overcome non proportional hazard assumption which 
produce model with different parameter assumption for 
each strata. Based on calculations using software R, then 
obtained parameter estimation as below:
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Table 8: Parameter Estimation Results Using Cox Stratified Regression with Interaction

Variables Coefficient p-value Decisions
X2 0.0239 0.0890 >

0.05

Failed to Reject H0

X5 −0.0570 0.0003 < Reject H0

X6 0.0914 0.0055 < Reject H0

X10 0.0089 0.0001 < Reject H0

X2 × X12 (Drug Administration and Blood 
Transfusion) −0.0193 0.4278 > Failed to Reject H0

X2 × X12 (Drug Administration, Blood Transfusion 
and Surgery) 0.2028 0.1016 > Failed to Reject H0

X5 × X12 (Drug Administration and Blood 
Transfusion) 0.0058 0.8011 > Failed to Reject H0

X5 × X12 (Drug Administration, Blood Transfusion 
and Surgery) −0.0548 0.2145 > Failed to Reject H0

X6 × X12 (Drug Administration and Blood 
Transfusion) −0.0641 0.1926 > Failed to Reject H0

X6 × X12 (Drug Administration, Blood Transfusion 
and Surgery) 0.4112 0.0721 > Failed to Reject H0

X10 × X12 (Drug Administration and Blood 
Transfusion) −0.0036 0.3060 > Failed to Reject H0

X10 × X12 (Drug Administration, Blood 
Transfusion and Surgery) 0.0170 0.2212 > Failed to Reject H0

Based on Table 8 it can be seen that not all variables 
have the p-value less than 0.05. This does not, however, 
have a significant effect due to stratified cox regression 
with this interaction only to overcome the problem of 
unfulfilled proportional hazard assumptions. Then the 
parameter estimation in Table 8 obtained model which 
formed is as follows:

hg (t, X) = h0g (t)exp[0.0239 X2 − 0.0570 X5 
+ 0.0914 X6 + 0.0089 X10 

− 0.0193 (X2 × X12 (Drug Administration and Blood Transfusion))
+ 0.2028 (X2 × X12 (Drug Administration,Blood Transfusion and Surgery))
+ 0.0058 (X5 × X12 (Drug Administration and Blood Transfusion))
− 0.0548 (X5 × X12 (Drug Administration,Blood Transfusion and Surgery))
− 0.0641 (X6 × X12 (Drug Administration and Blood Transfusion))
+ 0.4112 (X6 × X12 (Drug Administration,Blood Transfusion and Surgery))
− 0.0036 (X10 × X12 (Drug Administration and Blood Transfusion))
+ 0.0170 (X10 × X12 (Drug Administration,Blood Transfusion and Surgery))]

The next step is to find out whether a best equation 
using cox stratified regression method with interaction 
has independent variable that significantly influence 
dependent variable, it is necessary to do testing which 
include test of overalls, partial test, and proportional 

hazard assumption test. Based on the results of the 
overall test analysis on stratified cox regression with 
interaction can be concluded with a significance level 
of 0.05 H0 rejected, because the p-value < significance 
level, ie 1.225 × 10−10 < 0.05, which causes one of the 
parameters contained in the regression bi has a value not 
equal to 0. Therefore it is necessary to do a partial test to 
examine one by one regression coefficient bi.

Based on the partial test results obtained the results 
that not all variables in Table 8 analyzed significant to 
the model. This is because there are only three variables, 
namely X5, X6, and X10 which have the p-value < level of 
significance, thus causing the three variables to affect the 
long life of CKD patients. While the rest have the p-value 
> level of significance, thus causing these variables do 
not affect the long survival of CKD patients. However, 
the non-influencing variables are still incorporated 
into the model, due to stratified cox regression with 
this interaction only to overcome the problem of non-
fulfillment of proportional hazard assumptions. Further 
testing of proportional hazard assumptions by using 
the Schoenfeld Residual correlation value. Based on 
calculations using software R, then Schoenfeld residual 
value obtained as follows:
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Table 9: Schoenfeld Residual Correlation Value

Variables Correlation p-value Decisions
X2 0.0192 0.874 >

0.05

Failed to Reject H0

X5 −0.0341 0.800 > Failed to Reject H0

X6 −0.5090 0.719 > Failed to Reject H0

X10 0.0605 0.677 > Failed to Reject H0

X2 × X12 (Drug Administration and Blood Transfusion) −0.0700 0.536 > Failed to Reject H0

X2 × X12 (Drug Administration, Blood Transfusion and 
Surgery) 0.1138 0.490 > Failed to Reject H0

X5 × X12 (Drug Administration and Blood Transfusion) 0.0107 0.943 > Failed to Reject H0

X5 × X12 (Drug Administration, Blood Transfusion and 
Surgery) −0.1593 0.408 > Failed to Reject H0

X6 × X12 (Drug Administration and Blood Transfusion) 0.1944 0.249 > Failed to Reject H0

X6 × X12 (Drug Administration, Blood Transfusion and 
Surgery) 0.1392 0.530 > Failed to Reject H0

X10 × X12 (Drug Administration and Blood Transfusion) −0.0799 0.575 > Failed to Reject H0

X10 × X12 (Drug Administration, Blood Transfusion 
and Surgery) 0.1103 0.607 > Failed to Reject H0

It can be seen in Table 9 that all variables have 
p-value values greater than 0.05. Based on the result of 
testing proportional hazard assumption can be concluded 
with significance level 0.05 H0 failed to be rejected for 
all variable, because the p-value > level of significance. 
So it can be concluded that there is data that supports the 
value of H0, so that the four independent variables meet 
the proportional hazard assumption.

Selection and Interpretation of the Best Cox 
Regression Model: To get the best model can be done 
comparison of AIC value of each regression model that 
formed. The AIC value is a relative measure of the fit 
goodness of the statistical model. Based on calculations 
using software R, then obtained comparison of analysis 
using cox regression method as follows:

Table 10: Selection of the Best Model of Cox Regression with AIC Value Comparison

Cox Regression Models AIC Value

Exact Partial Likelihood Approach Method
h(t, X) = h0 (t)exp(0.0245 X2 − 0.0592 X5 + 0.0679 X6 + 0.0081 X10 

− 1.6761 X12 (Drug Administration and Blood Transfusion))
− 1 .9646 X12 (Drug Administration,Blood Transfusion and Surgery))

321.0316

Exact Partial Likelihood Approach Method (without variable Action)
h(t, X) = h0 (t) exp (0.0316 X2 − 0.0532 X5 + 0.0612 X6 + 0.0076 X10)

342.4729

Stratified Without Interaction
hg (t, X) = h0g (t) exp (0.0206 X2 − 0.0555 X5 + 0.0655 X6 + 0.0073 X10)

262.8794

Stratified With Interaction
hg (t, X) = h0g (t) exp[0.0239 X2 − 0.0570 X5 + 0.0914 X6 + 0.0089 X10 

− 0.0193 (X2 × X12 (Drug Administration and Blood Transfusion))
+ 0.2028 (X2 × X12 (Drug Administration,Blood Transfusion and Surgery))

+ 0.0058 (X5 × X12 (Drug Administration and Blood Transfusion))
−0.0548 (X5 × X12 (Drug Administration,Blood Transfusion and Surgery))

−0.0641 (X6 × X12(Drug Administration and Blood Transfusion))
+ 0.4112 (X6 × X12 (Drug Administration,Blood Transfusion and Surgery))

−0.0036 (X10 × X12 (Drug Administration and Blood Transfusion))
+ 0.0170 (X10 × X12 (Drug Administration,Blood Transfusion and Surgery))]

266.6776



     1600      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Based on Table 10 to get the best model by looking at 
the smallest AIC value, that is equal to  on Cox Stratified 
Without Interaction Regression model. The best model 
that is formed is as follows:

Table 11: Estimated Cox Stratified Regression 
Parameters without Interaction

Variables Coefficients Exp (Coefficients)
X2 0.0206 1.0208
X5 −0.0555 0.9460
X6 0.0655 1.0677
X10 0.0073 1.0073

hg (t, X) = h0g (t) exp (0.0206 X2 − 0.0555 X5 + 
0.0655 X6 + 0.0073 X10

The above model can be interpreted as follows:

 1. At Variable Age has a positive influence. The 
value of this variable hazard ratio states that with 
every age, the patient has a greater chance of 
dying by  times.

 2. In Diastolic Blood Pressure Variables have a 
negative effect. The hazard ratio value of this 
variable states that every increase in diastolic 
blood pressure, then the patient has a smaller 

chance of dying by 
1

0 9460.
 = 1.0571 times.

 3. In the respiratory rate variable has a positive 
effect. The value of this variable hazard ratio 
states that each increase in the respiratory rate, 
then the patient has a greater chance of dying by 
1.0677 times.

 4. In the Ureum Content Variables have a positive 
effect. The value of the hazard ratio of this variable 
states that every increase in urea level, then the 
patient has a greater chance of dying by 1.0073 
times.

CONCLUSIONS

The best regression model equation is Cox Stratified 
Regression without Interaction formed is as follows:

hg (t, X) = h0g (t) exp (0.0206 X2 − 0.0555 X5 
+ 0.0655 X6 + 0.0073 X10)

Based on the above equation, the factors that 
influence the duration of survival of patients with 
chronic kidney disease are age, diastolic blood pressure, 
respiratory rate, and urea level. Interpretation of the 
above model equation is obtained as the result of 
increasing the age of the patient has a chance to die larger 
by  times, the increase in diastolic blood pressure of the 
patient has a chance to die smaller by  times, increased 
respiration rate of patients have a greater chance to die 
by  times, and increased urea levels of patients have a 
greater chance of dying by  times.
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ABSTRACT

Skin cancer is most common and widespread type of cancer. Fortunately, its early diagnosis assists to 
prevent and cure several cases and increase the possibilities of reducing its dangerous effect. However, 
proper detection of skin cancer especially malignant melanoma in its early stages is still challenging. Image 
processing is a good choice for skin cancer early detection. Image processing techniques for skin cancer 
detection commonly include several stages such as pre-processing to enhance images, segment the interest 
regions to extract significant features, and finally perform classification process. This paper introduces the 
principles of skin cancer detection in image processing and addresses the challenges of each stage and the 
common techniques used in analysis.

Keywords: Skin cancer; segmentation; classification, feature extraction

INTRODUCTION

Skin canceris the most popular type of cancer 
that prevailed in many areas of the world such as 
the United States, Australia, and Europe over the 
last decades (Zeljkovic et al.49).According to World 
Health Organization, around 2-3 million cases of non-
melanoma and 132000 cases of melanoma occur every 
year universally (Bhowmik,et al.6). However, its early 
diagnosis assists to prevent malignant melanoma 
and cure many cases (Elgamal11; Wen et al.45). Most 
automated systems for skin cancer early detection and 
diagnosis systems use an imaging instrument, such as 
dermoscopy, or employ mathematical models, and 
utilize computational algorithms to evaluate the skin 
lesion. Natural computing plays a key role in providing 
flexible solutions to analysis problems of medical 
image. It includes fuzzy sets, neural networks, genetic 
algorithms, rough sets, swarm intelligence, and other 
techniques that mimic biological and physical nature 
processes (Mitra and Shankar32). Image processing is 
a good choice for skin cancer early detection, since it 
is not an expensive technique, powerful due to advance 
computer systems and applications. Image processing 
techniques for skin cancer detection commonly require 
pre-processing procedures to enhance images, segment 
the interest regions to extract significant features, 
and finally perform classification process (Alfed and 

Khelifi4).All these stages have their own challenges that 
affect the outcome of each stage and the final results. 
However, current researches for skin cancer detection 
from medical images that use supervised techniques 
such as fuzzy systems, support vector machines, and 
artificial neural networks coupled with techniques of 
feature extraction have achieved optimal results (Salah 
et al.37; Jain and Jain12; Mhaske and Phalke31; Elgamal11; 
Kaur et al.21; Dalila et al.8).

PREPROCESSING

The aim of the preprocessing is to enhance the 
image quality and remove the background noise and the 
artefacts in order to determine the important areas in 
the image by utilizing image segmentation to properly 
identify the skin cancer (Demir and Yener9).

Image Quality: There are many skin cancer types, 
each type has a various color, size and features. Many 
skin features may have effect on digital images like 
hair and color, in addition to other impacts of lightness, 
noise due scanner or digital camera type and sensitivity 
(Elgamal11). Several imaging techniques are used in 
diagnosing skin lesions. Clinical images (Macroscopic 
images) are normally used in skin lesions analysis. These 
images may be taken by using normal digital video or 
image cameras. However, in most cases the imaging 
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conditions are inconsistent. For instance, images are 
taken under various illumination conditions and from 
variable distances as well as the images may have low 
resolution. Moreover, the images may contain artefacts, 
such as hair, shadows and reflection. All these issues 
imped the proper analysis of the skin lesions (Oliveira et 
al.34). Therefore, in the preprocessing step, it is necessary 
to perform, Noise reduction, color space transformation, 
contrast enhancement, and artifact removal such as black 
frames, ink markings, rulers, air bubbles (Elgamal11). 
Many techniques are used for enhancing image quality 
such as histogram equalization, low-pass, high-pass, 
and homomorphic filters. To remove the noise, wavelet 
thresholding, Gaussian smoothing, total variation and 
anisotropic filtering are used, and for deblurring, many 
techniques are available such as inverse filter, regularized 
filter, Wiener filter (Al-Ameen and Sulong, 2016). To 
smooth images of skin lesions as well as to remove 
artefacts A median filter is applied (Oliveira et al.34).

Segmentation: Image segmentation is one of the major 
image processing steps. It is the process of separating an 
image into regions that include groups of identical linked 
pixels. The regions include region of interest (ROI) and 
non-region of interest (NROI). Image segmentation is 
utilized for locating objects and borders (edges, lines, 
corners, curves, etc.) in images. In particular, image 
segmentation process assigns a label to every image 
pixel, where pixels with same label have certain visual 
characteristics. The image segmentation result is a 
segments set that jointly cover the whole image, or 
a contours set extracted from an image. Each pixel in 
a region is similar with some property, such as color, 
texture, or intensity. The adjacent regions are mainly 
diverse with respect to the same properties (Mandal and 
Baruah29). Several image segmentation techniques have 
been reported for medical images such as color k-means, 
fuzzy c-means, total variation fuzzy c-means, and 
texture based segmentation, but most of the techniques 
have limitations in terms of segmentation accuracy and 
computational cost (Kumar et al.25). There is no optimal 
technique for image segmentation, because each image 
has its own diverse type, moreover, it is hard task to 
find a segmentation method for a certain image type 
(Khan22).Several factors influence Image segmentation 
such as images homogeneity, image continuity spatial 
characteristics; image and texture content (Kannan et 
al.18). Moreover, many artifacts during image processing 
such as noise artifact, non-sharp edges, motion and, 

intensity inhomogeneity affect the segmentation 
techniques outcome (Sharma and Aggarwal38). Image 
segmentation methods into homogeneous regions with 
respect to a selected feature such as luminance, color, 
texture, etc can be classified into many categories such 
as clustering, edge-based, histogram region-based, 
thresholding, morphological, active contours, model-
based, and soft computing (Elgamal11). Each method 
has its own advantages and disadvantages in terms of 
performance, applicability, computational cost, and 
suitability. However, none of the mentioned methods 
can meet all requirements of a given research problem 
(Mitra and Shankar32).Some of the common image 
segmentation methods include region based, clustering 
based, threshold based and soft computing based.

Region Growing: Region based segmentation is simple 
compared with other methods and also noise resilient 
and it includes three categories; region growing, region 
splitting, and region merging (Khan22). Region growing 
is a segmentation approach to group pixels into larger 
regions based on their similarity based on predefined 
similarity criteria relating to their intensity, color or 
object. Similarity criteria alone are not an effective 
basis for segmentation and it is necessary to consider 
the adjacency spatial relationships between pixels. 
Therefore, the grouping should consider the similarity 
and the statistical properties of their own neighborhoods 
(Solomon and Breckon40). Region growing technique 
doesn’t considered robust (Thirumaran and Shylaja42), 
because its performance depends on regions selection 
and whether these regions are clearly and accurately 
defined. Moreover, there is a possibility of image over 
or under-segmentation (Wanjari et al.44).K-means, 
Fuzzy C-Means,and Markov Random Fields are some 
examples of region growing techniques.

Clustering Methods: Clustering is an unsupervised 
data analysis which is used to partition a set of records or 
objects into clusters or classes with similar characteristics 
(Simhachalam and Ganesan39).In these methods, the 
image is segmented into clusters of pixels with similar 
characteristicsusing unsupervised clustering algorithms. 
These methods include two types namely hard clustering, 
and soft clustering. In hard clustering, the image is 
divided into clusters, where each pixel belongs to only 
one cluster using a membership function of 1 (pixel 
belong) or 0 (pixel not belong). K-means image clustering 
method is a favorite example of hard clustering methods 
(Hadi et al.12). In soft clustering, one pixel can belong 
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to more than one cluster, where the belonging degree is 
described by membership values. Soft clustering is most 
useful and flexible than hard clustering. Fuzzy c-means 
clustering is an example of soft clustering. Fuzzy uses 
partial membership therefore; it is more useful for real 
problems (Kaur and Kaur20). Clustering techniques are 
characterized by computational cost due to use distance 
calculation metrics such as Euclidean and Mahalanobis 
distances (Deserno, 2011). Moreover, these techniques 
may not provide optimal results; generally, there is no 
perfect clustering algorithm for a specific application 
(Sharma and Aggarwal38).

Thresholding: Thresholding is one of the easiest 
and most commonly used techniques for image 
segmentation. It is useful to discriminate background 
from the foreground (Mandal and Baruah29). The pixels 
of image are divided with respect to their intensity level 
(Kaur and Kaur20). An optimal gray-level threshold 
value for separating objects of interest in an image is 
selected from the background based on their gray-
level distribution (Patil and Shaikh35).These techniques 
are categorized into global thresholding and local 
(adaptive) thresholding. In the global thresholding, a 
single threshold value is assigned to the entire image. 
In the local thresholding, a threshold value is used to 
each pixel to calculate if it belongs to the foreground 
or the background pixels using local information around 
each pixel. Global thresholding is a common technique 

because it is easy and simple to implement (Mandal and 
Baruah29). Selecting a threshold is difficult (Sharma and 
Aggarwal38), and improper threshold leads to destroy the 
object contour (Afifi et al.2). On other hand, this technique 
is sensitive to unintended and uncontrolled illumination 
differences; and affected by noise. Furthermore, in this 
technique, the spatial relationships among pixels are 
not considered (Läthén26; Solomon and Breckon40). 
OTSU, type-2 fuzzy logic, and Renyi entropy method 
are among the thresholding techniques (Oliveira et al.34. 
OTSU method is one of the wide use global thresholding 
methods, due to its simplicity and effectiveness (Patil 
and Shaikh35). The Otsu method requires computing 
a gray level histogram before running. Thresholding 
is less computations compared with other techniques 
(Yogamangalam and Karthikeyan47).

Soft Computing: These methods involve the 
classification of pixels using soft-computing techniques 
including neural networks, fuzzy logic, and evolutionary 
algorithms (Elgamal11). However, most techniques 
need inclusive supervision and training (Sharma and 
Aggarwal38). Neural network is commonly used for 
medical images segmentation to separate the target 
image from background (Kaur and Kaur20). Hopfield, 
multi-layer perception MLP, and self-organization map 
SOM are some of the common neural networks for image 
segmentation (Khan22). Table 1 shows a comparison 
between various segmentation techniques.

Table 1: Comparison of Different Segmentation Techniques (Udomhunsakul and Wongsita43; Sharma and 
Aggarwal38; Solomon and Breckon40; Kaur and Kaur20; Wanjari et al.44)

Segmentation 
Techniques Description Advantages Disadvantages

Region 
Growing

Based on partitioning 
image into 
homogenous regions

-More immune to noise.
-Useful when it easy 
to define similarity 
criteria.

-Possibility of image over or under-segmentation.
-Consume time and memory.
-Its performance depends on clear and accurate 
definition of regions

Clustering 
Method

Based on division 
into homogeneous 
clusters

-Easy to define real 
problem 
-Simple and 
understandable

-Determining membership function is not easy.
-Characterized by computational cost.
-Sensitive to noise

Thresholding

Based on the 
histogram peats of 
the image to find 
particular values

-No need of previous 
information.
-Simplest method. 
Reduce the noise

-Highly dependent on peaks.
-Selecting a threshold is difficult. -Spatial 
relationships amongpixels are not considered.

Soft 
Computing 

Method 

Based on simulation 
of learning process 
for decision making 

-No need to write 
complex programs
-Model complex system

-Long training time
-Provide optimal solutions
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FEATURE EXTRACTION AND SELECTION

Feature extraction transforms the total dataset 
features into new reduced features set by merging features 
instead of deleting them. The new features set can attain 
better performance in extracting relevant information 
from the input dataset (Krizek23; Kantardzic19). Image 
transformation into a set of features that define it is a 
crucial stage to analyze and explore the image in proper 
way for the consequent classification process (Arias 
et al., 2017). Feature extraction is very important. 
After enhancing the image quality, it is necessary to 
identify the region of interest (ROI). The ROI may be 
characterized by various parameters such as size, color, 
texture and shape. These parameters are described by a 
feature vector (figure 1), which contains information that 
assist to classify skin lesions.

Figure 1: Features Vector

Each component of the vector has its own distinctive 
features. The features for each vector component and 
their properties are introduced in table 2.

Table 2: Image features and their properties 
(Manojbhai and Rajamenakshi30)

Image Feature Properties
 Shape Based 

Features
Area, Circularity, Irregularity, 

Perimeter, Roundness
 Intensity 
Features

Mean, Median, Intensity, Standard, 
Variance, Kurtosis, Skewness

 Texture 
Features

Contract, Correlation, Entropy, 
Homogeneity, Sum of Square 

Variance, Spectral And Special

 Color Based 
Features

Impression , Expression And 
Construction RGB, LUV, HSV and 

HMMD

Extraction or selection of features, in combination 
with classification techniques is subsequently applied 
for malignancy diagnosis. Changes in skin color are 
the key features in skin cancer detection. However, 
the skin dermatography quality is mainly affected 
by the environment, such as lighting and instrument. 
Lightings may cause shadows and illumination on the 
skin, which may cause segmentation errors. Moreover, 

segmentation based on color features only may not be 
efficient to address the nature skin colors variations. 
Clinical diagnosis also uses other features such as 
asymmetry, border irregularity, and area. Researches 
combine these clinical features to detect skin cancer 
automatically (Lee and Chen27). In automatic analysis 
of images, the feature extraction is very crucial step in 
skin cancer screening system. ABCD, Menzies method, 
CASH (color, architecture, symmetry, and homogeneity) 
algorithm, etc. are used by experts to evaluate visual 
features in dermoscopy images for detecting melanoma 
lesions (Chakravorty et al.7). The ABCD includes 
primary clinical criteria or diagnosing suspected lesions. 
The ABCD guidelines include four visual features: It 
can be based on the ABCD-rule of dermoscopy. The 
ABCD stands for Asymmetry, Border, Color Variation 
and Diameter of Lesion (Murumkar and Gumaste33).
Principal component analysis (PCA) is an example of 
the common used algorithms for feature extraction (Xie 
et al.46). While it is probable to extract many features, 
small subset of them can be used in the classification 
due to dimensionality curse. Data dimensionality is 
a significant problem in machine learning that affect 
the reliable analysis of any dataset and increases the 
computational cost. Feature selectionis a substantial 
technique for dimensionality reduction and data 
preprocessing (Jebur et al.16). Therefore, it is necessary 
to select a small number of features that can maintain the 
information as much as possible as in the whole dataset 
(Hira and and Gillies13). Analyzing the data with small 
features is simple, consuming less computation time and 
computer resources (Jebur et al.17). Several challenges 
are identified for feature extraction such as how to select 
best features for class discrimination, which features 
should be extracted, andwhat is the best technique for 
feature extraction.

CLASSIFICATION

The image classification objective is the automatic 
categorization of all image pixels into classes (Thakur 
and Maheshwari41)to distinguish the cancer structures 
into benign, or healthy. High classification rate can be 
achieved by extracting the significant object features 
(Jebur et al.17). The classification methods mainly 
utilize unsupervised and supervised approaches. 
The unsupervised approach is commonly known as 
clustering and produces statistics for spectral and 
statistical clusters. K-means clustering is an example 
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of unsupervised approaches (Ma and Tavares28). In the 
supervised approach such ANN (Abdulbaki1), support 
vector machine SVM (Ahmed and Chaya3), and ensemble 
learning, the image pixel categorization process is 
supervised by defining numerical descriptors of the 
various classes to the computer algorithm (Kumar24). 
The classification rate depends on the extracted 
features, dataset, and the efficiency of the classification 
techniques. For the dataset, several challenges raise such 
data dimensionality, suitable dataset training samples, 
and data imbalance problem. However, categorizing 
objects is a difficult task and need more researches 
(Zahradnikova et al.48). Moreover, classification 
techniques or methods have pros and cons and they 
vary in their performance. Current classification trend of 
medical image data is the intelligent hybrid techniques 
such as artificial neural network, fuzzy logic and genetic 
algorithm (Hota et al.14) or k Nearest Neighbor (kNN) 
and a Neural Network (NN) (Elgamal11; Dalila et al.8), 
ornaïve Bayes and fuzzy systems (Pota et al.36).

CONCLUSION

The medical image processing field and the 
applications in computer assisted diagnoses have great 
importance in modern medicine. The basic motive of 
medical image processing is to extract clinical knowledge 
or information from medical images. The medical image 
processing encompasses several and various stages, and 
the key of them are segmentation of image, extraction of 
feature, and classification. This helps to early diagnosis 
of skin cancer to decrease its danger and effects. Most 
stages have challenges; however, artificial intelligence, 
soft computing and machine learning can tackle the 
challenges or at least mitigate them.
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ABSTRACT

Work pressure can be experienced by any of the parties and organizations within various sectors. The work 
pressure issue also can be found in the construction industry, as the orientation and the nature of the job 
lead toward work pressure, such as organization factors, work demand factors, job roles and challenging 
work environment. Besides, previous studies have proven that uncontrollable of work pressure also led 
positively towards accident on a construction site. However, this issue had a lack of support and consensus 
among the parties itself. Therefore, this study is being carried out to explore the issue work stress in the 
Malaysian construction industry. The aim of this study is to identify the major contributor and measure 
work stress level in the Malaysian construction industry. The study was conducted within 78 individuals that 
involved from G7 class of contractors in Malacca with 74% rate of respond. This research is statistically 
descriptive orientation and questionnaire is being used as a research instrument. Data were analyzed by 
using the Statistical Package for the Social Sciences 20.0 software. Based on the results, it showed that work 
demand is the main factors contributing to the high-pressure jobs. Level of work stress experienced by the 
respondents is high, but they still have a good job in terms of achievements and satisfaction. Therefore, 
based on the results, all parties; DOSH, CIDB, contractors and others should take this issue seriously. The 
parties also need to put effort to handle the issue as its consider as an alternative to reduce the number of 
accidents in construction sites as well as improving performance of the industry.

Keywords: Contractors, Construction Industry, Malaysia, SPSS, Work pressure

Jel Classification: L14, L74

INTRODUCTION

The rapid growth of development and globalization 
today make each of organization in various sectors 
become alert and well ready to face the challenges 
from multiple dimensions to maintain its competitive 
advantages. Several of innovations, unique and complex 
ideas are being introduced to maintain productivity and 
sustainability and improve organization’s performance 
in the wide world market. However, within the midst 
and bustle to meet all the demands from client and tasks 
that are parallel towards the mission and vision of the 
organization, there are times where the organization 
tends to be insensitive towards organization’s precious 
assets of itself which in human resources. This negligence 
may induce huge problems to the organization, such as 
stress at work. Prolonged of uncontrolled of this issue 
may affect various parties, including colleagues and 
organization’s performances (Yip, 2009).

According Asquin et al.4, the work stress can be 
experienced by any parties and organizations in various 
sectors of industries. Therefore, work stress also exists 
in the construction industry. According to Ibem et al.19, 
construction industry is being described as an industry 
that exposed towards stressful working environment. 
The construction industry has also been labelled as 
industry with nature of 3D working environment; 
Dangerous, Dirty and Difficulty. According to Poon et 
al.30, individual that associates within this industry need 
to work in extremely dangerous and uncomfortable 
working conditions such as exposed towards direct heat, 
inefficient ventilation system, dusty environment and high 
noise levels. While Lingard et al.24 also stated that, the 
construction industry is usually associated with financial 
problems, an insistence upon timelines completion of 
the project, long working hours, unreasonable demand 
from clients and massive communication problems thru 
various parties.
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Therefore, to investigate this issue a study will be 
conducted to assess the current level of work stress on 
individuals who worked in the construction industry 
which is professional contractors. Besides this study also 
will discuss on the main factors that contribute to work 
stress problems among contractors and work stress level 
within the construction industry.

PROBLEM STATEMENT

Based on 2016 statistic of Department Occupational 
Safety and Health first three sectors that contribute to 
the highest number of accidents at the workplace are; 
manufactured, forestry and construction. According to 
the statistic 2016, the construction sector is the third 
sector that contributes to high number in the workplace, 
however construction sector is the highest number that 
contribute to death in workplace compare to others. 
Table 1 shows the accident at workplace statistic that’s 
been reported by DOSH14.

Table 1: Number of Accident in Malaysia Sectors 
(DOSH14)
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Manufacture 17 57 50
Mining and Quarrying 0 1 0

Construction 40 5 13
Agriculture, Forestry and 

Fisheries 19 20 1

Facilities 0 3 10
Transport, Storage and 

Communication 5 5 7

Wholesale and Retail Trade 0 5 10
Hotel and Restaurant 7 4 4

Finance, Insurance, Real 
Estate and Business 

Services
7 3 3

Public Services and 
Statutory Authorities 5 2 3

Total 100 100 100

According to Enshassi et al.17, extension of 
uncontrollable of work-stress in construction industry 
leads to an increment of number accident in site positively. 

In fact, work-stress issue also been declared connected 
towards accidents issue in sight. This issue may be proven 
as many previous studies discussed on towards the topic. 
According to Nahrgang et al.27, high level of uncontrolled 
work-stress, enhance towards increment of accident in the 
Palestine construction industry.

According to Bowen et al.9, job role may induce 
to work-stress. Individual with different tasks and 
responsible, experienced different levels of work-
stress (Arzmi3). Bowen el al.9 stated that, individuals 
with greater task and responsibility suffered a high 
degree of work stress in the construction industry. This 
statement also agreed by Lingard et al.24 by stating 
that professionals usually experienced high level work 
stress compared to non-professionals. While Nordin29 
state that, professional that working in contractor firm 
experience high level of stress compare to professional 
in consultant firm. This issue also had been detailed by 
Wahab32 by stating that, work-stress experienced by 
professional not only will affect individual but it also 
may affect other people and surroundings.

According to Nordin29, professionals that experience 
uncontrollable work stress issue tends to be incompetent 
while working. They tend to be negligence and careless 
which may induce to mislead direction or unprofessional 
decision-making. In some of the circumstances they to 
tend ignore safety requirement while make decision and 
disregard ethic of safety while enter to construction site 
(Nordin29). Lack of disciplinary among professional such 
as do not wear properly safety attire and failed to follow 
the site regulation become one of factors accidents in 
construction site (Love et al., 2010). The issue become 
more serious when it also may involve other people as 
professional is considered as important person while 
decision making. Therefore, uncontrollable work-stress 
may among professional may lead to bad decisions that 
may bring lots of negative impacts (Love et al.26).

Despite of accidents, decontrol work stress also 
may result to chronic health problem based on the level 
of stress, such as heart attack, high blood pressure and 
more (Nahrgang et al.27). According to Brickford11, 
each level of stress brings different of health problem 
based on individual health status. Therefore, this 
study is conducted to investigate work stress issue 
among contractors in Malaysia construction industry. 
This study also may consider as a vital study as it is 
considered as one of alternative to reduce number 
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accident in Malaysia construction industry as well as to 
improving its performance to world quality of standard. 
However, according to Lingard et al.23, the work stress 
issue received a lack of attention towards many parties. 
Asquin et al.4 also agreed by stating that work stress 
issue with construction industry get lack of attention 
compared to public facilities sectors; lectures, nurses, 
doctor, policemen and more.

In fact, Charted Industrial of Building (CIOB13) 
also figured that 82% of construction industry players 
had a lack of level resistance towards work-stress issue. 
They also have a lack of knowledge on the issue and 
known how technique to control work-stress in place. 
While Arzmi3 also claimed that, most of participant 
had zero tolerance on the issue and implement multiple 
mitigation method inefficiently. Furthermore, according 
to Dr Rajinderit Singh Hulton; Vice President of Health 
Department, for the time being there is no formal 
documentation or report on this issue at the Department 
of Occupational Safety and Health (DOSH). Therefore, 
this study will be conducted to explore current work-
stress in Malaysia construction industry.

LITERATURE REVIEW

Work Stress in Construction Industry: According 
Lingard et al.23, work-stress issue in the construction 
industry can be resulted due to the nature of high tense 
working environment within the sector. According to 
Asquin et al.4, work-stress is a component of human 
response that is not specify towards any part of the body 
while received any form of insistence of responsibility. 
While Arzmi3 characterizes work-stress as a psychological 
syndrome and negative emotional response to someone 
due to a stressful work environment. Enshassi et al.17 
also supports the statement by emphasizing that high job 
demands that exceed the ability of an individual ability 
may lead to workplace stress problems.

Work-stress issue also exists in the construction 
industry as the industry is known as a high demand 
industry. According to Bowen et al. (2013), construction 
industry is basically known of nature high work demand 
as it consists of complex problems and complicated task 
that requires usage of both mentally and physically. 
In addition, uncomfortable working environment and 
exposure towards a high degree of dangerous become 
one of challenges in the industry (Bowen et al.14). The 
nature of working environment become tense when 
Leung et al.21 defines that issues such incompetent 

management, financial issue, insist upon timelines 
completion of project, unrealistic demands of clients and 
communication issue usually happens while working. 
Prolonged associating with these issues may induce to 
work-stress.

According to Poon et al.30, professionals that 
experience uncontrollable work stress issue tends to be 
incompetent while working. They tend to be negligent 
and careless which may induce to mislead direction 
or unprofessional decision-making. In some of the 
circumstances they tend to ignore safety requirement 
while make a decision and disregard ethic of safety 
while enter to the construction site (Nordin29). Lack 
of disciplinary among professional such as do not 
wear properly safety attire and failed to follow the 
site regulation become one of accidents factors in 
construction site (Poon et al.30. The issue becomes 
more serious when it also may involve other people as 
professional is considered as an important person while 
decision-making. Therefore, uncontrollable work-stress 
may among professional may lead to bad decisions that 
may bring lots of negative impact (Love et al., 2010).

Besides, uncontrollable of work-stress issue may 
induce many negative outcomes such as; burnout, 
health problems, accident at workplace and productivity 
deterioration (Yip, 2009). According to Enshassi et al.17, 
prolonged of work-stress issue may induce to accident 
in construction site positively. Wahab32 also agreed by 
stating that prolonged of work-stress issue that especially 
experienced by professionals leads to negligence while 
work and exposed many parties towards accident in a 
construction site. According to Arzmi3, work-stress 
issue experienced by professionals, not only will expose 
themselves towards dangerous working environment, 
they also tend to expose other individual as they are 
the main person that give order to others. Furthermore, 
extension of work-stress issue also may bring a negative 
reputation and performance towards firm (Wahab32).

Work Stress in Malaysian Construction Industry: 
Work stress issue is not a new phenomenon in the 
work field. Work stress issue had been experienced by 
most of the communities either public or private sector. 
Recently many articles discussing on health problems 
often associated with higher treatment costs. Nahrgang 
et al.27 agreed the statement of the problem of protracted 
pressure may cause the employer to bear high medical 
costs. Asquin et al.4 also concurred by explaining that 
the problem of work pressure leads to high medical costs 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1611      

as it includes two different medical costs; accidents and 
health. In addition, Dopkeen & DuBois15 stated that the 
total liability cost of employers due to uncontrolled work 
stress is high, especially for developing countries and the 
world. The total average liability cost for health problems 
in the United States each year is estimated at 310 billion 
dollars (Dopkeen & DuBois15. These costs include the 
overall costs of medical costs, accidents, losses, costs 
and the cost of employee turnover (Dopkeen & DuBois15. 
While, the cost of liability for a developing country likes 
Malaysia is RM 2,488.02 million (SOCSO31). Thus, the 
work stress is noteworthy because this issue is potentially 
harmful to national economy and image (Arzmi3).

Issue of protracted work stress may also lead to 
physical health problems and mental (Wahab32).

Recently Malaysia has been rocked by a number of 
incidents of mental problems as a result of protracted 
work stress. According to local newspapers; Borneo 
Post10, there was an incident resulting in death, where 
construction workers were attacked by colleagues. 
According to Local Chief Police Officer, a 50-year-old 
victim was found dead at the scene with multiple stab 
wounds in the body. Based on the police report, the 
motive of murder is vague and still under investigation. 
But the offender was suspected of having a mental 
illness problem (Borneo Post10). In another incident that 
occurred in Johor Bahru, Johor. One contractor believed 
to have killed his family members. The contractor is 
accused of killing his wife and children their residency 
(Archive1). According to the newspaper report every 
incident shows that they can be said to have symptoms of 
serious mental health problems arising in the workplace, 
the home and the feeling of pressure or stress.

Besides of mental and physical health issues, work 
stress issue also related to an increment number of 
accident issue (Leung et al.22). Based on 2016 statistic of 
Department Occupational Safety and Health first three 
sectors that contribute to the highest number of accidents 
at workplace in Malaysia are; manufacture, forestry 
and construction. According to the statistic (2016) 
construction sector is the third sector that contributes 
to high number in the workplace, however construction 
sector is the highest number that contribute to death in 
workplace compare to others. Enshassi et al.17 claimed 
that factors of accidents on construction sites happened 
due several factors such as; contractor’s negligence, fails 
to comply with safety guidelines and work in a dangerous 
condition is the result of work pressure checked. Nordin29 

also stated that the negligence of the contractor is a key 
factor to accidents in the construction industry is which 
is due to prolonged of work stress issue.

Besides, Malaysia construction industry also facing 
accident problem such as the Second Penang Bridge 
collapse in June 2013 (Bernama5) and the collapse of the 
Mass Rapid Transit (Bernama6). According to the press 
reports, both incidents occurred due to the negligence 
of the contractor and failure to comply with the safety 
aspect in which the issue of the Second Penang Bridge 
collapse in June 2013 is a work failure and failure in 
safety (Bernama5). While the incidence of collapse of 
Mass Rapid Transits, Mass Rapid Transit Corp Sdn Bhd 
(MRT Corp) said no adequate oversight of the factors that 
led to the collapse of the foundation blocks of the project 
(Bernama6). MRT Corp Chief Executive Officer Datuk 
Azhar Abdul Hamid also said the investigation found 
deficiencies have caused runway shims have limited 
stability and therefore when the parapet is mounted on 
one side of the bridge, it resulted in the foundation of 
the bridge collapse. Based on two of these incidents, it 
is clear negligence of the contractor contributed to the 
accident at the construction site.

Based on the paragraph before, the needs of study in 
this research are high. This research will be conducted 
to explore regarding on the issue. This research also can 
be as a reference for future purpose. This research also 
may help many parties; DOSH, CIDB and contractors. 
Therefore, research will be conducted to explore the 
current situation regarding the issue. This research also 
will be conducted to give formal information and create 
awareness regarding this issue as it considers of one of 
the best alternative to reduce the number of accidents 
in construction industry as well as improve the industry 
performance.

METHODOLOGY

This research is descriptive and using questionnaires 
as a research instrument. The questionnaire was 
developed based on a literature review and established 
sets of questionnaires were used in the previous study. 
Data were analyzed using the Statistical Package 
for the Social Sciences (SPSS) version 20.0. The 
target population involved in the survey is individual 
professionals in the construction industry in the state 
of Malacca. Individual professionals such as architects, 
engineers, project managers, health and safety officers 
and others were chosen as samples because they are 
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more vulnerable to the dangers of the work environment 
and stress (Bowen et al.9).  Stressful and dangerous 
working environment not only expose them to accidents, 
but other people are also involved (Enshassi et al.17).

The scope of research is professional individuals who 
are employed by the contractors for the mega project. 
According to the CIOB13, mega-sized projects, known 
as mega projects, infrastructure projects that involve 
an investment of more than 1, 000,000 USD. Projects 
selected for mega-sized projects are more exposed to a 
high work conflict that led to the issue of work stress 
and accidents (Yip, 2009). Furthermore, the scope of 
research narrowed by focusing on the construction 
industry within Malacca as it’s consists of numerous 
conflicts and challenging work because of the issue of 
the growing population and limited land availability. 
Therefore, to fulfill all demands for development of the 
construction industry within the stated, land reclamation 
projects should be carried out. According to EPU16, land 
reclamation projects had been carried since 1970 due to 
limited land issue in Malacca.

Based on the scenario, researcher has determined 
the population that involved in this study is professional 
individuals who serve first class contractor’s organization 
in the state of Malacca. The researcher also determined 
the sample of contractor organizations dealing with 
mega-projects due to high exposure of dangerous 
working environment and advance machinery. Therefore, 
its shows the unit of analysis for this study based 
organization. Researchers also figure out the number of 
samples involved in this study based on the reference in 
Krejcie & Morgan20 sample study table in accordance 
with the number of classes G7 contractors in the state 
of Malacca. According to the official website CIDB12, 
the number of registered contractors G7 class in Melaka 
is the latest of 144 organizations. Thus, the numbers of 
samples involved in this study were 105 individuals.

DATA ANALYSIS AND DISCUSSION

Major Contributor of Work Stress towards 
Contractor in Malaysian Construction Industry: 
Based on the findings, researcher found that all 
these factors; working environment, workload, work 
conflict and organization contributed greatly to job 
stress positively in Malaysia construction industry. In 
fact, all these factors lead to high impact pressures of 
work at the construction site. All factors contributor 
to work stress level in higher degree. This shows 

the entire factor influenced towards work stress in 
Malaysia construction industry positively. However, 
based on the total average of score min as shown 
above, work demand contributed the highest degree 
towards work stress in the industry with value of 4.11. 

Table 2: Overall Min Scores of Work Stress 
Contributor in the Construction Industry

Factors Total Average of Min Level
Organisation 3.95 High

Work Demand 4.11 High
Work Conflict 3.75 High

Work Enviroment 3.95 High

Highly work demand aspect in construction field 
faced by professionals such as; long working hour, 
inconsistent working hour, complicated work conflict 
and problems, wide exposure to communication issue 
due to many parties involved within a task led to work 
stress in construction industry. Hence, based on the 
illustrated table above, research may consider the first 
objective of the research has been achieved clearly as 
shown in table 2.

Work Stress Level Experience by Contractor in 
Malaysia Construction Industry: The second aim 
of this research is to measure the work stress level 
experienced by contractor in Malaysia construction 
industry. Based on gathered research data, researcher 
found that level of work stress experience by contractors 
in Malaysia construction industry is relatively high. This 
statement is proven with high value to the total average 
score min of 4.86 as shown in Table 3. This value shows 
that, work stress in Malaysia construction industry in 
exist. This research also shows that, work stress issue in 
the construction industry need to be highlighted as well 
as other sectors such public sectors.

Table 3: Overall Min Scores of Work Stress Level in 
the Construction Industry

Stress Stage Total Min Average Level
Emotional 
Exhaustion 5.59 High

Depersonalisation 4.52 Medium
 Achievement 4.48 Medium

Total 4.86 High
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Based on the table 3, it proves that professional 
that associated with contractor organization experience 
high level of work stress. This study also shows that 
contractor faced emotional exhaustion stage frequently 
where they tend to feel tense and angry at the end of 
the day. However, researcher found that the contractors 
has medium level for both depersonalization and 
achievement stage with a value of 4.52 and 4.48. 
This value shows that, contractors still have good 
achievement and the ability to communicate well with 
colleagues and others. Hence, the researcher concludes 
that, the level of stress experienced by contractors in 
Malaysia construction industry is relatively high, but the 
contractors still able to communicate and perform better 
in their task. Besides researcher also may conclude that 
the second aim of the study is achieved by succeeding to 
measure the work stress level.

CONCLUSION

Research based on descriptive analysis orientation 
and using questionnaires as an instrument for collection 
data purposed. This research has considered received a 
good feedback from many individual as the response 
rate for the research is respectively high with 74% and 
involvement from 78 individuals from contractors in 
Malacca. Research used latest software of the Statistical 
Program for Social Science version 20.0 for data 
evaluation.

Based on a survey study conducted by CIOB13, 
there were four main factors that led to work stress in 
the construction industry which were environmental, 
organization, work demand and work conflict. Therefore, 
based on the study and literature review, 24 questions 
were constructed to identify the major contributor to work 
stress in construction field. Each of the questions is also 
being constructed by using the Michigan Organizational 
Assessment Package which had been widely used in the 
working environment study area. Based on research data, 
all those factors influence towards work stress in the 
Malaysian construction industry are positive. In fact, result 
showed all those factors bring great impact in work stress 
within the industry. However, work demand is considered 
as the major contributor towards work stress experience by 
a contractor with highest value total min of 4.11.

Besides, this research data also had been supported by 
previous studied conducted by Lingard et al.24 regarding 
work stress in a construction site. According to Lingard 

et al.23 work demand factors such as long working hour 
and unstable working hour leads positively toward work 
stress. Lingard et al.23 also found that professional within 
the construction industry usually spend more than 60 
hours per week to fulfill organization tasks. According to 
Brickford11 having prolonged working hour will lead low 
satisfaction level, reduces performance and degraded 
individual achievement. Beside other high work demand 
issue comes from clients such as expecting high quality 
project in the short term and limited budget also made 
the working in construction huge challenges and led to 
work stress.  In addition, work demand issue such as 
deliver construction in short time - period and unstable 
work hours may bring work pressure experienced by the 
contractor at the construction site (Ng et al.28).

According to Ng et al.28, one of the demands of 
working in the construction industry, which can tend 
towards the working pressure is the scope of work that 
involves too many individuals from various parties, 
including clients and consultants. In addition, Nordin29 
also believes that the involvement of too many individual 
professionals, especially in construction activities such 
as project managers, engineers, architects and others 
brought pressure upon each of them has a different 
view of work and opinion may lead discussion activities 
more stressful and intense. Involvement of too many 
individuals also may lead too communication issue 
and decision making period prolonged. This issue can 
be proven when work demand problem such as many 
involvements in construction field aspect brings the 
highest mean value of 4:35. It shows many professionals 
within the contractor firm agreed that involvement from 
too many parties may lead towards work stress. 

According to Bowen et al. (2013) stress the 
workplace consists of three stages; emotional exhaustion, 
depersonalization and destructive performance. 
Individuals who suffer from workplace stress will have 
symptoms that vary with the level of stress experienced 
(Love et al., 2010). In order to fulfill the second aim 
of the study, researchers prepare the questions of 22 
questions based on concepts Likert scale of seven to 
represent each level as discussed in the literature. The 
question is constructed to assess the level of work stress 
experienced by the individual.

Based on the assessment that has been carried 
out, the researchers found that the level of work stress 
experienced by the contractor in the construction industry 
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is said to be at a high level with an average value of 
4.86. These findings are also supported by the results of 
previous studies that have been carried out by Wahab32 
on the pressure of work in the construction industry in 
Nigeria. Based on the findings of the study, as many as 
86.70% of individual professionals in the construction 
industry in Nigeria were reported having problems with 
working pressure. Work stress levels experienced by 
individual professionals in Nigeria are also said to be 
high level (Wahab32). However, these findings contradict 
the findings of a study conducted by Yip (2009) in Hong 
Kong. According to Yip (2009), the level of work stress 
experienced by the contractor is a moderate level. This 
is because the cultural lives of the people of Hong Kong 
attach great importance to the family of the job. Yip 
(2009) also argues that family oriented culture may help 
to reduce work pressures in the construction industry.

Based on this conclusion, the level of work stress 
in the construction industry is not a new phenomenon 
in the construction industry. The issue of work stress in 
the construction industry need to be considered as an 
extension of this issue leads to job performance weakens 
and thus the destruction of his career. Based on the 
findings, family factors also affect the level of pressure 
of work on construction sites as evidenced in the study 
(Yip, 2009). However, this study is descriptive and is 
free from any form of family factor contact. In addition, 
the findings also prove that even individual contractors 
are experiencing high levels of work stress, but they still 
have a level of performance and job satisfaction that 
simple. This can be seen in the respect that people are 
still enthusiastic in their work and they can control their 
emotions when working with a higher mean number of 
4.79. This proves that although the level of work stress 
experienced by the contractors at construction sites is 
high, but they still have a good level of job satisfaction 
and work performance is good.

Therefore, employers should be alert and always 
strive to ensure job satisfaction can be improved for 
outstanding work performance. Based on these findings, 
it is evident that the problem of work pressure in the 
building construction industry does exist. This study 
clearly shows that workplace stress is an important issue 
because the situation and the work environment in the 
construction industry led to job stress experienced by the 
contractor in the construction industry.
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ABSTRACT

With advanced technology, the users of cellular phones are increasing, yet the public concern on health 
issues, particularly to the impacts of exposure to electromagnetic field (EMFs). However, it is unknown that 
the impacts of EMFs perceived by the adjacent residents. This paper presents the results of a case study to 
determine residents’ perceptions towards living proximity of telecommunication base station in Malaysia 
and how they evaluate the impact of these constructions. Using the quantitative survey method, this paper 
applied the chi-square test and binomial logit model to investigate the perceptions of residents who are 
living within close proximity to the telecommunication base station in Malaysia. The result shows that 
demographic (age), types of residence (length of stay and distance), and health symptoms (nausea vomiting 
and sight problem) were statistically significant to determine whether the residents felt comfortable to live 
nearby telecommunication base station. The result of logistic regression exhibits that residents who live 
more than 100 m away from the base station would more likely to feel comfortable, and the longer they live, 
more likely to choose comfortable compared to those who live there less than 5 years. The implications were 
also presented.

Keywords: telecommunication base station, binomial logit model, feeling of comfort, health symptoms, types 
of residency.

INTRODUCTION

In recent years, the use of mobile communication 
technologies for phoning, texting and internet services 
are becoming main part of human life. Based on the 
statistical data from ITU15, global mobile penetration 
has increased approximately 126% in 2016 compared 
to the past 10 years, and mobile phone subscription is 
expected to increase further in the future. Technology 
advancement in Malaysia, especially in networking 
(mobile broadband), devices (smart phone), and mobile 
applications (Web streaming, video surfing), has led to 
the high demand of internet services, which has risen 
from 21.38% in 2000 to 78.79% in 2016 (ITU16).

To satisfy the demand of internet users, infrastructure 
for the telecommunication network has widely expanded 
in Malaysia. Telecommunication companies have to build 
more base stations at strategic locations to ensure the high-
quality mobile network service for end-users, in addition to 
stay ahead of their competitors in term of signal coverage. 
Most of the base stations are located in highly populated 

residential or business areas, such as on the rooftops of 
shop lots and apartments, open spaces at playing fields, 
or parking lots of shopping complexes (Din9). The closer 
the base station to human, the higher risk impacts on 
human health condition (Cousin & Siegrist6, 7; Neubauer 
et al.23; Ngui24; Van Kleef, Fischer, Khan, & Frewer36; 
Viel et al.37).  Malaysia has an estimated a total of 16,000 
to 18,000 telecommunication base stations (cellular and 
broadband) nationwide (Ngui24).

The installation of telecommunication base stations in 
residential areas has resulted in substantial controversies 
about the potential harmful effects of the radiofrequency 
electromagnetic fields (EMF) emissions (D’Angelo, 
Costantini, Kamal, & Reale8; Din9; Isabona, Srivastava, 
& Robert14; Ozovehe, Usman, & Hamdallah25; Siegrist, 
Earle, Gutscher, & Keller35. According to Cousin and 
Siegrist (6, 7), and Hallberg and Oberfeld10, the health 
effects of EMF are headaches, dizziness, nausea, skin 
rashes, feeling warm, depression, night sweats, memory 
loss, disturbances in menstruation, and insomnia. Many 
prior studies indicated that people living in the vicinity 
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of telecommunication base stations suffer from adverse 
health conditions (e.g. Augner & Hacker2; Isabona et 
al.14; Roje, Poljak, & Sarolic28; Shahbazi-Gahrouei, 
Karbalae, Moradi, & Baradaran-Ghahfarokhi32).

In Malaysia, the health issues resulted from effects 
of EMF require more attention. Only a handful of studies 
which investigate the residents’ health awareness towards 
the telecommunication base stations in Malaysia. The 
only record found was a study conducted in Penang, 
Malaysia by Suleiman, Gee, and Krishnapillai34. 
Hence, this study aimed to fill the void and expand 
the research by including study sites in selected states 
in West Malaysia. The study identified the residents’ 
perceptions about whether it is comfortable to live near 
to telecommunication base stations, the cause variables 
of demographic, types of residency, and the possible 
health symptoms of EMF.

STUDIES ON TELECOMMUNICATION 
BASE STATION IMPACTS

The researches regarding the health effects of EMF 
have been widely conducted in the last decade (Kundi 
& Hutter18; Santini, Santini, Danze, Le Ruz, & Seigne29, 

30, but their research outcomes are heterogeneous and 
inconsistent. Klaps et al.17 outlined the problems for 
studying the impacts of base stations. The first problem 
is the proper selection of the independent variable, or 
a list of measurement indicators to examine exposure 
to base station signals. The second problem is to 
study the outcome assessment due to people suffering 
from idiopathic environmental intolerance attributed 
to EMF in experimental trails, while lab experiments 
may cause inaccurate results in studying the subjective 
well-being and physiological indicators of the subjects 
(Hutter, Moshammer, Wallner, & Kundi11; Neubauer et 
al.23). The third problem concerns population selection. 
Even though base stations are ubiquitous, the actual 
exposure intensity is very low and hardly detectable, 
making it hard to measure an accurate human exposure 
level. Therefore, a random selection of study sites or 
respondents carries the risk of imprecise findings that 
may include only a few persons - or virtually no one 
- who have been exposed to EMF (Klaps et al.17). As 
a result, the residents who living near to base station 
within 500m are selected for this study.

In more recent studies, Baliatsas et al.3 explored 
a possible change in the prevalence of non-specific 

symptoms, registered by general practitioners, among 
residents living in the proximity of a base station before 
and after an increase in installed base station antennas. 
A total of 1,069 adult participants from different regions 
in the Netherlands were analysed. The study compared 
two time periods (before and after) and revealed that 
after increasing the total number of base stations, a 
higher prevalence of most non-specific symptoms was 
observed. Also, a statistically significant prevalence of 
ear symptoms and musculoskeletal symptoms was found 
for the two different periods. Wiedemann, Freudenstein, 
Böhmert, Wiart, and Croft38 conducted an online survey 
with 2454 respondents in six European countries to 
identify the potential risks from base stations and access 
points comprising Wi-Fi routers and cell phones. This 
study found that respondents were convinced that even 
a very low EMF exposure can have chronic negative 
health effects. They regarded EMF exposure as a moral 
issue, which elicits antagonistic feelings.

On the other hand, in the case of Penang, Malaysia, 
Suleiman et al.34 used 14 symptoms to compare the 
possible health effects on residents exposed (170 
respondents) and not exposed (31 respondents) to EMF 
from telecommunication towers. Residents who live 
within the radius of 0 to 150m from the base station were 
considered as EMF exposed, while more than 150m were 
considered as not exposed. The findings revealed that 
symptoms like headache, giddiness, insomnia, loss of 
memory, diarrhoea, mental slowness, reduced reaction 
times and mood swings were observed to significantly 
affect both exposed and non-exposed residents, but that 
the existing base station caused more adverse health 
effects in exposed residents compared to those who were 
not exposed.

To deal with the public fear, several bodies have 
been established internationally to minimise these 
health symptoms. These bodies provide guidelines and 
standards aiming to allay public fear on the effects of 
EMF. Malaysian telecommunication companies use the 
guidelines provided by the International Commission on 
Non-Ionising Radiation Protection (ICNIRP)13, Institute 
of Electrical and Electronics Engineers (IEEE)12, and 
the World Health Organisation (WHO) (Din9; Tukimin, 
Mahadi, Ali, & Thari35). Based on radiation detection 
tests by the Malaysian Communications and Multimedia 
Commission (MCMC), the radiation effects of EMF from 
telecommunication base stations in Malaysia are still at 
a low level (Ngui24), with simulation tests and empirical 
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tests at base station sites showing radiation levels to be 
well below 1%. This indicates that radiation is less than 
one per cent, compared to the ICNIRP-recommended 
level for mandatory standards for emission of EMFs 
from infrastructure. However, there is not found 
research shows the perceptions of adjacent residents on 
comfortable of living proximity base station.

METHODOLOGY

Quantitative method involving a survey 
questionnaire was employed. This approach was 
selected because this research was based on pragmatic 
grounds; with respect to perceptions on demographic, 
types of residency, and health symptoms from living in 
the vicinity of base station. The data collection started 
with the development of a survey instrument, aimed to 
establish the measurement indicators: five demographic 
items, four types of residency items, and six health 
symptoms which would affect residents’ perception of 
whether residents felt comfortable to live in vicinity of 
the base stations in West Malaysia. The questionnaire 
was designed as a self-administered survey. Next, the 
survey instrument was pilot-tested and then refined. The 
selection of respondents took place by random sampling 
in several states of Malaysia (Kelantan, Penang, Kedah, 
Perlis, Selangor, Negeri Sembilan) between January to 
July 2017. The questionnaire included a set of questions 
on certain themes, respondents’ demographic, types of 
residency, health awareness, and health symptoms to 
gauge residents’ perception on whether comfortable 
to live nearby the base station. The items asked in 
questionnaire were presented in Table 1.

Table 1: Dependent and independent variables 
themes

Variable Characteristics %
Dependent Variable

Comfortable

Do you feel comfortable 
living/working near to this 
telecommunication tower?

No (Code 0) 27.90
Yes (Code 1) 72.10

Independent Variables
Demographic

Gender
Male (reference alternative) 54.03

Female 45.97

Conted…

Age

19-24 years old (reference 
alternative) 24.36

25-35 years old 26.72
36-45 years old 22.99
>46 years old 25.93

Marital status
Single (reference alternative) 36.54

Married 59.33
Widow 4.13

Education 
level

Primary (reference alternative) 9.82
Secondary 37.52

Degree 37.13
Master 3.14
PhD 1.77

No formal education 10.61

Occupation

Management (reference 
alternative) 13.95

Engineer 5.30
Doctor 3.73

Education 9.04
Other 44.60

Unemployed at the moment 
(Housewife/students) 23.38

Types of residency

House type

Bungalow (reference 
alternative) 15.91

Terrace house 54.62
Semidetached house 14.73

Office 14.54

Ownership

Rental (reference 
alternative) 34.58

Own 44.20
Heritage house 21.22

Length of stay

Live within 1 year 
(reference alternative) 12.18

Live 2-5 years 26.92
Live 6-10 years 27.11

Live more than 10 years 33.79

Distance from 
the base station

Less than 100m (reference 
alternative) 21.22

Between 101-200m 22.79
Between 201-300m 23.18

More than 300m 32.81
Health symptoms: Have you ever experience the 
following symptoms since living in this residential area?
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Conted…

Headache
No (reference alternative) 32.22

Yes 67.78

Fatigue
No (reference alternative) 33.46

Yes 66.54
Nausea 

vomiting
No (reference alternative) 4.91

Yes 95.09

Skin problem
No (reference alternative) 5.89

Yes 4.11
Loss of 
appetite

No (reference alternative) 7.27
Yes 92.73

Nosebleed
No (reference alternative) 2.95

Yes 97.05

DATA ANALYSIS

The data were first analysed by using chi-square 
tests to explore the single-dimensional relationship 
between the two group of respondents (those who feel 
comfortable and those who feel uncomfortable to live 
nearby telecommunication towers) with categorized 
measurement items (demographic, types of residency, 
and health symptoms). In the next stage, the binomial 
logit model was applied to examine the difference 
between these two group of respondents. The model 
proposed by McFadden19,20 was adapted, whereby the 
choice of yes (coded 1) and no (coded 0) indicated that 
code 1 was those who felt comfortable to live near to base 
station and code 0 was those who were not. McFadden’s 
model relied on the assumption that the respondents who 
felt comfortable to live are a non-random function, V1 of 
the travel characteristics plus a random error term: 

T (comfortable to live = 1) = V1+ ℮1

On the other hand, the respondents who felt 
uncomfortable to live as a random error term:

T (uncomfortable to live = 0) = V0+ ℮0

As a result, the measurement items (demographic, 
types of residency, and health symptoms) related more 
to comfortable to live rather than the otherwise if, and 
only if: 

T (comfortable to live = 1) > T (uncomfortable to 
live = 0)

Or
V1 – V0 > ℮0 - ℮1

In the case of the distributions of ℮0 and ℮, the 
probability that comfortable to live = 1 was 

P (comfortable to live = 1) = exp (V1) / [exp(V1) + 
exp(V0)].

However, if case 1 was unable to estimate the 
absolute levels of the parameters of V1, it would be 
able to estimate the measurement variable parameters 
of the respondents felt comfortable to live relative to 
those who felt uncomfortable to live. This was known as 
the log oddsi of occurrence on comfortable to live over 
uncomfortable to live, as expressed by the function:

V1 –V0 = b0 + ∑bjxj.

Then,

P (comfortable to live = 1) = exp(b0 +∑bjxj +V0)/ 
[exp(b0+∑bjxj + V0)+ exp(V0)]  ---- with parameters 
V1

Or

P (comfortable to live = 1) = exp(b0 + ∑bjxj)/ 
[exp(b0+∑bjxj) + 1]--- without parameters V1

Then, dividing the numerator and denominator by 
exp(b0+∑bjxj) yields the logit model as:

P (comfortable to live = 1) 
= 1/[1 + exp(-(b0+∑bjxj))] …(1)

Therefore, the logit model in equation (1) showed 
the probability of the intra- comfortable/uncomfortable 
to live, where the measurement variable xj included the 
demographic, types of residency, awareness, and health 
symptoms. This logit equation was used to run the 
logistic regression analysis in Stata software 14.2. The 
Hosmer-Lemeshow test was used for the goodness of 
fit test. Additionally, the vector of the coefficient bj was 
estimated by the maximum likelihood. For measuring 
the goodness of fit of the equation, McFadden (1974, p. 
121) suggested the use of the likelihood ratio index: 

1 – LUR/LR,

where LUR was the unrestricted vector of the 
log-likelihood function at the maximum likelihood 
estimation of the parameters bj, while LR was the value 
of the likelihood function when all the parameters were 
restricted to zero (Reece27).
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FINDING 

Table 2 presented the chi-square test results of 
residents’ feeling of comfort related to demographic, 
types of residency, and health symptoms. The results 
showed that three variables: demographic (age), type of 
residency (length of stay and distance from base station), 
and health symptom (nausea vomiting) were significantly 
different (p<0.50) in term of whether it was comfortable 
to live nearby the base station. Due to the weakness in 
the statistical power of the chi-square test as it is a non-
parametric test, binomial logistic regression analysis 
was selected as a more understandable approach for 
this study (Table 3). The first column of Table 3 showed 
the coefficient bj of equation (1), the standard errors 
associated with the coefficients, the Wald statistic or 
Wald chi-square value together with the 2-tailed p-value, 
and the odds ratio or exponential of the coefficients. In 
assessing the model fit, two statistical tests were applied 
to assess the significance of the binomial logit model. 
Hosman-Lemeshow statistic of overall fit indicated that 
there was no significant difference between the actual and 
predicted classifications, where the p-value > 0.05 [0.580]. 
The likelihood ratio index measure of the goodness of fit 
of the estimated equation was 0.125. These two statistics 
provided good support for the logit model.

The fourth column showed the p-value for these 
parameters (Table 3). The demographic: education level 
(degree), types of residency: house type (semidetached 
house), length of stay (live more than 6 years), and 
distance from the base station (> 100m), and nausea 
vomiting (yes) for health symptom were found to be 
significant to the predictive ability of the model. The 
p-value of education level (degree) was 0.03 and the odd 
ratio was 2.663, value more than 1. This expressed that 
respondents with undergraduate degree were more likely 
to feel comfortable to live in vicinity of base station. 
Significant results were observed in the respondents 
living in semidetached house with a p-value of 0.04, 
and the odds ratio obtained for this variable was 0.434, 
which was less than 1. This indicated that residents 
who have undergraduate degree were less likely to feel 
comfortable to live nearby the base station.

Furthermore, as p-value of length of stay - 6-10 years 
and more than 10 years were .00 and .01 respectively, 
with odd ratio was 3.219 and 2.939 respectively. Both 
results show odd ratios were more than 1 and therefore 

the respondents who live more than 6 years in proximity 
of base station would more likely to feel comfortable than 
those who have live less the 6 years. The house distance 
from the base station also found statistically significant 
(p-value of 101-200m, 201-300m, and more than 301m 
were .05, .00, and .01 respectively), their odd ratio was 
1.1910, 3.135, and 2.251 respectively. The results show 
these odd ratios were more than 1, indicating that the 
respondents who live more than 100 meters from the 
base station would more likely to feel comfortable 
to live compared to those who live less than 100m. 
There was only one item found statistically significant 
from the health symptoms which was the item ‘nausea 
vomiting’ with p-value:0.00 and odd ratio .201, less than 
1. This implied that the residents who experience nausea 
vomiting would be more likely to feel comfortable to 
live close to the base station (see also Pallant26, p. 175-
178, for further explanation on the p-value and odd ratio 
of the binomial logit model analysis).

Table 2: Chi-square test for comfortable with 
demographic, type of residency, and health symptoms

Variables N(df)
Chi-

square
X2

p-value

Demographic
Gender 509(1) 0.116 0.733

Age 509(3) 12.019 0.007**
Marital status 509(2) 6.8981 0.032

Education level 509(5) 1.832 0.812
Occupation 509(5) 4.847 0.435

Type of residency
House type 509(4) 7.898 0.095
Ownership 509(2) 0.068 0.966

Length of stay 509(3) 9.043 0.029*
Distance from the 

base station 509(3) 8.483 0.037*

Health symptoms
Headache 509(1) 1.746 0.186
Fatigue 509(1) 0.291 0.600

Nausea vomiting 509(1) 10.322 0.001**
Skin problem 509(1) 0.330 0.566

Loss of appetite 509(1) 0.408 0.523
Nosebleed 509(1) 0.012 0.914

t*p < 0.05, **p < 0.01
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Table 3: Logistic Regression Test

Items Coefficient bj Standard error Wald statistic P-value Odd ratio
Demographic

Gender (Male)
Female .061 .231 .26 .80 1.063

Age (19-24)
25-35 -.548 .347 -1.57 .12 .578
36-45 .435 .421 1.03 .30 1.545
>45 .736 .451 1.63 .10 2.088

Marital status (Single)
Married -.581 .304 -1.91 .06 .559
Widow -1.492 .577 -2.59 .01 .225

Education level (Primary)
Secondary .540 .417  1.30  .20 1.716

Degree .980 .460 2.13 .03* 2.663
Master .990 .861 1.15 .25 2.691
PhD .412 .892 .46 .64 1.510

No formal education .206 .485 .43 .67 1.229
Occupation (Management)

Engineer -.536 .540 -.99 .32 .585
Doctor -.065 .676 -.10 .92 .937

Education .108 .493  .22 .83 1.114
Other .394 .361 1.09  .28 1.483

Unemployed -.506 .419 -1.21 .23 .603
Type of residency

House type (Bungalow)
Teres house -.664 .361 -1.84 .07 .515

Semidetached house -.834 .413 -2.02 .04* .434
Office .173 .474 .36 .72 1.189

Ownership (Rental)
Own -.392 .279 -1.41 .16 .676

Heritage house -.234 .355 -.66 .51 .792
Length of stay (1 year)

2-5 years .420 .371  1.13 .26 1.521
6-10 years 1.169 .399 2.93 .00** 3.219
>10 years 1.078 .408 2.64 .01** 2.939

Distance from base station (>100m)
101-200m .647 .322 2.01 .05* 1.910
201-300m 1.142 .347 3.29 .00** 3.135

>301m .811 .306 2.65 .01* 2.251
Health symptoms

Headache (Yes) -.211 .237 -.89 .37 .810
Fatigue (Yes) -.091 .237 -.38 .70 .913

Nausea vomiting (Yes) -1.604 .481 -3.33 .00** .201
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Conted…

Skin problem (Yes) .539 .511 1.05 .30 1.713

Loss of appetite (Yes) .005 .424 .01 .99 1.005
Nosebleed (Yes) -.005 .665 -.01 .99 .995
Number of Obs

Hosmer & Lemeshow Chi-square (df)
p-value

508
6.6(8)
0.5801

LUR -263.289
LR -300.993

1- LUR/LR 0.125

*p < 0.05, **p < 0.01

DISCUSSION AND CONCLUSION

The study examined residents’ perceptions on 
whether it was comfortable to live in the vicinity of 
telecommunication base stations in Malaysia, through 
three measurement indicators: demographic, types of 
residency, and health symptom towards the effects of 
living near the constructions. A questionnaire survey 
was conducted and the data was used to analyse the 
relationships between the measurement indicators 
toward the adjacent residents’ feeling of comfort to base 
stations. Two analyses, namely the Chi-square test and the 
logistic regression analysis, were used to determine their 
relationships and they were presented in the early part of 
this article. The Chi-square results revealed that age was 
found statistically significant in deciding whether it was 
comfortable to live in close proximity to the base station. 
The study of Shahbazi-Gahrouei et al.32 and Siegrist et 
al.35 also found that different age groups have different 
sensitivity towards EMFs. This might have due to the 
younger generation was more aware about the hazardous 
risks of EMFs. Length of stay, distance from base station 
and nausea vomiting of health symptom were influencing 
the perceptive on living comfort near to base station.

For deeper understanding, binomial logistic 
regression was used and it discovered that people with 
undergraduate degree tended to feel comfortable living 
in proximity to base stations compared to those who with 
only primary education level. The residents who live 
more than 6 years would more likely to feel comfortable 
to live nearby base station. There are many studies 
revealed that distance away from the base station was a 
significant variable to determine the exposure level from 
EMFs (e.g. Augner & Hacker2; Baliatsas et al.4; Bond23; 

Kundi & Hutter18; Santini et al.29; Schüz & Mann31; Viel 
et al.37). Similarly, this study revealed that distance was 
found related to feeling of comfort, the farer they stay, 
more comfort they felt. 

The study of Abdel-Rassoul et al.1, Mohler et al.21, 
Navarro et al.22, Santini et al. (29, 30), and Suleiman et 
al.34 revealed that fatigue, sight problem, and loss of 
appetite were the health risks of living in proximity to 
base stations. However, the present study showed only 
one item ‘nausea vomiting’ was significantly affected 
the perception of people and causing them to feel 
uncomfortable to live near to base station. People might 
perceive that the illnesses brought by EMF were rather 
chronic than acute. Therefore, the health organisation 
was suggested to raise public awareness regarding the 
health risks of EMF and encourages residents to keep 
track of their yearly medical check-up record. 

In the other hand, to reduce the intensity of EMFs 
exposure, telecommunication companies should consider 
sharing base stations to mount their transceivers rather 
than increase the number of towers. Local authorities 
should regulate base station constructions to ensure that 
the constructions were carried out follow the guidelines 
provided by the Institute of Electrical and Electronics 
Engineers (IEEE)12 and the International Commission 
on Non-Ionizing Radiation Protection (ICNIRP)13. 
The Malaysian Communications and Multimedia 
Commission (MCMC) should conduct random audits to 
ensure that the wireless communication environment is 
conformed to the EMF safety level.

Furthermore, the MCMC should openly disclose 
details on the localities of each telecommunication base 
station, including the names of the telecommunication 
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companies operating them, on an official website. This 
will not only encourage transparency in conduct but 
it can also avoid the operation of illegal base stations. 
Lastly, public opinion should be heard and considered 
before any construction of base stations was taken place 
to avoid controversy.
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ABSTRACT

Climate change and its disastrous effects have called for more concentrated efforts of all parties to accelerate 
the transition to a low-carbon economy. Green investment seems a solution to tackle environmental 
degradation issues but existing study in this area remains scanty. This study adopted Theory of Planned 
Behaviour (TPB) to examine the relationships between personal attitude, subjective norms and perceived 
behavioural control (PBC), and the intentions of making green investment among university students in 
Malaysia. 260 university students were surveyed (Kuala Lumpur and Melaka) with a response rate of 77%. 
The results of multiple linear regression analysis show that these factors (personal attitude, subjective norms 
and PBC) are significant predictors. Various measures and policy recommendations are provided in this 
study to promote green investment.
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INTRODUCTION

The intensifying effects of global climate change 
such as drought and wildfires, due mainly to increase 
in annual emissions of Greenhouse gases (GHG), 
have necessitated speed in mitigation efforts. As a 
developing nation in Asia, Malaysia is no exception 
with deteriorating carbon dioxide (CO2) emissions per 
capita, rose from 4.76 metric tons in 1999 to 8.03 metric 
tonnes in 2014 (The World Bank22).Taking into account 
this worrying and rising trend, Malaysia’s government 
has pledged to reduce carbon emissions by 40% in 2020 
with various measures and policies well underway under 
Malaysia Plans 2006-2020 (Lokman15). 

Over the recent decades, green investment which by 
definition refers to “approaches that seek to invest capital 
in ‘green’ assets” (Cambridge Institute for Sustainability 
Leadership5) has turned out to be progressively 
popular. This financing alternative is believed to be the 
spearhead of a greener economy as larger flows of funds 
committed to low-carbon infrastructure developments, 
including smart grid and energy efficiency projects 
play a vital role in creating a low-carbon environment 
(The Organization for Economic Co-operation and 
Development [OECD]21). It is a source of capital that 
essentially meets not only the objective of economic 
growth but also sustainability, according to a report 

by World Economic Forum27. Braunstein4 highlighted 
that, with higher awareness of and stronger interest in 
the importance of environmental protection, investors 
and financial institutions begin to put priority to green 
financing tools for investments.

While it is clear that green investment is the catalyst 
promoting cleaner environments, as far as we are 
concerned, there is no existing empirical evidence in the 
area that analyses what factors influence the intentions 
to make green investment from the perspective of 
individuals. This is the research gap that we aim to 
bridge. Understanding motivational factors affecting 
intentions of individuals to invest in companies 
delivering on environmental performance is important to 
ensure abundant financial capital is mobilised to support 
the financing of climate action which in turn help meet 
the objective of lower greenhouse gas emissions.

The rest of the paper is organized as follows. We 
discuss the literature review in the next section, followed 
by the research methodology and analysis results. This 
paper ends with the conclusion and implications of study.

LITERATURE REVIEW

The interplay among financial development, 
economic growth and environmental degradation have 

DOI Number: 10.5958/0976-5506.2018.01677.7 
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formed an important question among policymakers and 
environmentalist. Hence, this section provides a review 
of studies concerning green investment intentions, 
particularly the motivational factors affecting that 
intentions.

Green investment is a board financial term that covers 
socially responsible investing (SRI), environmental, 
social and governance investing (ESG), sustainable, 
long term investing and other similar thoughts (Inderst, 
Kaminker, Stewart14).

Aside from that, practices of companies which 
involve sustainable energy, energy efficiency, waste 
management, or water management are also categorised 
as green investment (Inderst, et al.14). Green investment 
is also clearly demonstrated by the efforts of reducing 
greenhouse gas and air pollutant emissions (Eyraud & 
Clements9).

Green investment is a process of making investment 
decisions which are expected to produce a positive 
impact on the environment and generate certain amounts 
of financial return on the capital invested. It is a tool 
to mitigate the rising issues of pollutions and global 
warming. In other words, the main objective of green 
investment is to be actively involvedin the improvement 
of environmental health and to compensate investors 
with the financial return from the capital invested. 

According to Theory of Planned Behavior (TPB), 
people’s attitude, subjective norms and perceived 
behavioral control (PBC) are the major factors directly 
influence the intention to perform a certain behavior 
(Ajzen5)1985, 1987. As alluded by TPB, behavioural 
intention is the immediate antecedent to behaviour. 
Ajzen2 stated that individuals intend to perform the 
behaviour when they evaluate it positively, when they 
experienced a positive feedback from the society and 
when they believe it is worth and have opportunities 
to perform the said behaviour. Thus, intention of the 
behavioural actions is being viewed as the internalized 
summary of pros and cons from the expected actual 
behaviour taken place. Behavioural intention is being 
viewed as the motivator of performance of the said 
behaviour (Ajzen5)1985, 1987.

Attitude is an expression either thinking or feeling 
about someone or something which it is reflected in a 
person’s behaviour. Attitude emerges from a person’s 

beliefs about the outcomes of his execution of behaviour 
and reaction towards the result of his behaviour(Cordano 
& Frieze6. Therefore, attitudes towards a behaviour are 
the actions link to the behaviour in believing of a certain 
outcome from the action performed (Ajzen5)1985, 1987. 
In the case of pro-environmental behaviour, attitude 
towards the behaviour is being justified as the feelings 
or thinking regarding practices in environmental 
friendly activities (Wang, Zhang, Yin, & Zhang25). In 
short, if the person has a favorable attitude towards 
environment concerns, he or she has higher possibility 
to commit in environmental protection actions. Studies 
conducted by Wang, Zhao, Yin, and Zhang26China’s 
environmental pollution and energy security issues have 
become increasingly more prominent. As a result, new 
energy vehicles (NEVs and Goh, Ritchie, and Wang11 for 
instancedemonstrated that attitude has a positive impact 
on the behavioural intention.

Social norms are another factor that links to an 
individual’s intention and behaviour. In order to perform 
a certain form of behaviour, the perception of stress 
given by his or her social circle has a major influence 
(Ajzen5)1985, 1987. In other words, it is the decision 
made by a personto perform a particular behavior given 
the social pressure. Subjective normsin this context 
mean the various external forces which can influence 
the individual’s intention to invest or not in companies 
with green initiatives.For instance, a person who are 
subject to social pressure is more likely to be positive in 
terms of food consumption, choice of accommodation, 
green products purchase or recycling intention (Scalco, 
Noventa, Sartori, & Ceschi18the purchase of organic 
food within a sustainable consumption context has 
gained momentum. Consequently, the amount of 
research in the field has increased, leading in some cases 
to discrepancies regarding both methods and results. The 
present review examines those works that applied the 
theory of planned behavior (TPB; Ajzen, 1991; Tan, Ooi, 
& Goh20the current investment trend is showing signs 
of power supply inadequacy. Hence, many countries 
have embraced energy efficiency as a partial solution to 
looming energy problems. In reality, many people are 
not replacing their household appliances with energy-
efficient ones. The use of energy efficient products in 
Malaysia is still at unsatisfactory level. Hence, this study 
aims at closing the gap by applying the moral extension 
of the theory of planned behavior (TPB; Wan, Shen, & 
Choi23; Han, Hsu, & Sheu12).
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PBC is defined as the self-perception on the level of 
difficulty towards performance of certain behaviour. It is 
connected with self-belief in which the belief of a person 
regarding the factors that exist in order to facilitate 
the performance of the behaviour. In other words, it 
means the degree of difficulty perceived by a person 
to execute the said behavior (Ajzen5)1985, 1987. PBC 
on green investment intentions means the perception 
of an individual aboutthe degree of difficulty in their 
investment choices. Studies conducted by Freire10; Wu, 
Li, and Sung28; Zhang, Wang, and Zhou29;Wang, Fan, 
Zhao, Yang, and Fu24 and Long, Chen, Du, Oh and Han16 
show that PBC and the intentions to perform green 
practices behaviorare positively related.

On the other hand, there is a growing awareness 
of the importance of sustainable environmentand its 
practices among Malaysians, specifically youth (Osman, 
Isa, Othman, & Jaganathan17). The authors reported that 
attitude is positively related to recycling behavioural 
intentions. Another study on green consumption was 
also carried out in Malaysia, Azizan and Suki3 found 
that attitude is the most important factor for the green 
consumption intentions. Despite these overwhelming 
studies, research in relation to green investment seems 
neglected. Therefore, this study aims to close the 
research gap in the area of green investment in Malaysia.

Recently, the number of countries with focus 
on green investment has increased drastically due 
mainly toits potential environmental benefits (Higgins, 
Hajkowicz & Bui13)to maximise multiple environmental 
benefits. The problem was formulated as a multi-
objective integer programming model, with objective 
functions representing biodiversity, water run-off and 
carbon sequestration. We applied a multi-objective 
Greedy Randomised Adaptive Search Procedure 
(GRASP. Nevertheless, in the case of Malaysia,the 
participation ofprivate investors in green investmentsis 
relatively low compared to other nations.For example, 
the first issuance of Socially Responsible Investment 
(SRI) sukuk or green sukuk by Malaysia was small, at 
RM 100 million. The size of issuance is considerably 
insignificant compared to the total issuance of the 
global market which was USD 40 billion (Malaysia 
International Islamic Financial Centre [MIFC], 2016). 
Hence, this study, iskeen to examine the motivational 
factors that contribute to the intentions of making green 
investment among undergraduate students.

RESEARCH METHODOLOGY

Research Framework: Below is the research framework 
constructed from the above literature review:

This study is adoptsTPB,in which personal attitude, 
subjective norms and PBC are the independent variables. 
Based on the literature, the hypotheses formed are as 
follows:

Hypothesis 1 (H1): There is a positive relationship 
between personal attitude and undergraduates’ intentions 
towards making green investment in Malaysia.

Hypothesis 2 (H2): There is a positive relationship 
between subjective norms and undergraduates’ intentions 
towards making green investment in Malaysia.

Hypothesis 3 (H3): There is a positive relationship 
between perceived behavioural control and 
undergraduates’ intentions towards making green 
investment in Malaysia.

DATA COLLECTION

A total of 260 questionnaires were distributed 
to the universities students across Melaka and Kuala 
Lumpur from different institutions. 215 questionnaires 
were returned, where out of 215 questionnaires, 15 
questionnaires were found inappropriate and were 
discarded. Consequently, 200 questionnaires were found 
usable for the final analysis. This concluded with the 
response rate 76.92%.

Pilot Study: The pilot study for this study has been 
conducted over a period of one week and a total of 30 
questionnaires were collected. The collected data was 
analysed statistically using Statistical Package for the 
Social Sciences (SPSS) version 23 to determine the 
reliability of the scales in the questionnaire. Table 1.0 
shows the results of reliability test with Cronbach’s 
Alpha above 0.70, indicating high internal consistency. 
Therefore, the questionnaires are valid and readily 
distributed.
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Table 1.0: Reliability Test for Pilot Study

Variables No. of 
Items

Cronbach’s 
Alpha

Personal attitude 3 0.950
Subjective norms 4 0.821

Perceived behavioural control 4 0.965
Intentions 4 0.771

Descriptive Analysis: The majority of the participants for 
this study are female (62%) while there are 41% of male 
participation in this survey. The distribution of sample 
by age group is: below 18 (2.5%), 18-20 years (22.5%), 
21-23 (41%), 24-26 years (25.5%), and above 27 (8.5%).
In this study, 41% respondents are Chinese, followed by 
other races (25%), Malay (20%) and Indian (14%).

Most of the respondents are in their third year of their 
study.  22.5% of the respondents are in their second year 
of study, followed by 4% of them who arein theirfourth 
year of study.The participation of the first year students 
in this study is low at 2.5%.

Reliability Test: Table 2.0illustrates the result for 
reliability test.The value of Cronbach’s Alpha for the 200 
participants for each of the variables used in this study 
are above 0.7.Hence, there are high internal consistency. 

Table 2.0: Reliability Test

Variables No. of 
Items

Cronbach’s 
Alpha

Personal attitude 3 0.932
Subjective norms 4 0.702

Perceived behavioural 
control 4 0.908

Intentions 4 0.721

Multiple Linear Regression: This section presents the 
results of the regression analysis pertaining the test of 
relationship between independents and dependent variables 
of the study. This study applied the statistical test through 
using SPSS v 23 for the confirmation of relationship 
between the independent and dependent variables. Table 
3.0 shows the results for multiple linear regression.

This study reports a positive relationship between 
personal attitude and intentions of making green 
investment among university students (β = 0.162), at the 
0.05 significance level. This means that a person with a 
positive attitude towards environment is more likely to 
invest in green projects.

Likewise, there is a positive relationship between 
subjective norms and intentions of making green 
investment (β = 0.255), significant at the 0.01 level. Not 
only that, PBC is positively related to intentions (β = 
0.149), at the 0.05 significance level. Based on these 
results, it is believed that social norms and PBC play a 
role in encouraging students to participate more actively 
in green projects financing.

Table 3.0: Multiple Linear Regression

Beta Coefficients Sig.
H1 PA -> I .162 .017**
H2 SN -> I .255 .000***
H3 PBC -> I .149 .028**

Notes: PA = Personal attitude, SN = Subjective norms, 
PBC = Perceived behavioural control,  

I = Green investment intentions
*P-value<0.10
** P-value<0.05
*** P-value<0.01

CONCLUSION AND IMPLICATION OF 
STUDY

In accordance with the Eleventh Malaysia Plan 
(2016-2020), Malaysia has set a goal to become an 
advanced economy by 2020. This can be accomplished 
in a resilient, low-carbon, resource-efficient, and 
socially-inclusive manner. The goal is to move from 
the conventional model to a greener model in term of 
cost efficiency and environmental friendly approaches. 
Financial and technology advancement are the 
fundamental in raising the quality of lives of Malaysians, 
however in the event that limited natural assets are 
not utilized effectively, it will bring about irreversible 
harm and put Malaysia’s development in danger. Thus, 
green growth is the key to change the vital situation. It 
considers all three pillars of sustainable development 
which are economic, social, and environment, and better 
prepares the nation for future challenges. On the off 
chance that it is successfully carried out, it will benefit 
the economic, change of mentality and behaviour at all 
levels of the society, as well as influence policy decisions 
in government, production decisions in industries, and 
consumption decisions by individuals. In addition, it will 
influence the policy decisions in government, production 
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decisions in industries, and consumption decisions by 
individuals(Economic Planning Unit8).

Premised on TPB, this research aims to investigate 
the relationship between personal attitude, subjective 
norms and PBC and intentions of making green 
investments among undergraduate students in Malaysia. 
The multiple linear regression results show that all the 
identified variables have a positive relationship with 
intentions of making green investments. In which, the 
findings shown in this study appeared to be consistent 
with the findings shown in both Spence, Stancu, Elliott 
and Dean19 and Cronan, Mullins and Douglas7.

Through the last decade, the trend of green 
investment has been increasing around the world. As 
more people understand the critical situation of the 
global climate change, there will be more chance that 
more people will be willing to invest in green companies. 
This study contributes to increasing the awareness level 
on the global warming and climate change issues and 
their impact on our lives. It is importance to understand 
the trend of investment among undergraduates as they 
are the future investors in the country.
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ABSTRACT

Corporate social responsibility (CSR) is a concept whereby organizations consider the interests of the society 
by taking responsibility for the impact of their activities on customers, suppliers, employees, shareholders, 
communities and other relevant stakeholders. CSR portrays the collaboration and integration between public 
and private sectors towards ensuring the healthier and better quality of life of society. The concept of CSR 
is based on the mutual dependence between a corporate and society as well as the indicators that affect these 
relationships. Society at large is looking at private sectors for answers regarding problems such as health 
crises, and environmental issues that related to their daily lives. Therefore, this study will explore the types 
of social responsibility programs provided by public companies in Malaysia. In other words, the paper tries 
to look at the Government-Linked Companies roles in anchoring Malaysia Government socioeconomic 
structure by identifying their initiative to provide CSR programmes or activities to the community.

Keywords: Corporate Social Responsibility; Government Link Companies; CSR Programmes; society;

INTRODUCTION

In the current situation of economic globalisation, 
corporate social responsibility (CSR) is becoming a major 
topic of concern that been seen to offer innovative solution 
through the collaboration of private and public sector 
to encounter some basic socio-economics and politics 
challenges. According to Béthoux, Didry, and Mias7, CSR 
through the roles of corporate entity is a new mode of 
governance that can be voluntary or spontaneous actions 
of solution for some social issues in developing countries. 
Today’s corporate social responsibility (CSR) has become 
a new tool for organizations and their managers in the 
modern commercial era. The concept of CSR is based on 
the mutual dependence between a corporate and society 
as well as the indicators that affect this relationship. There 
are some interactions plays in this relationship: corporate 
and stakeholders, corporate and governments, corporate 
and environment, corporate and ethical, and corporate and 
sustainable competitive advantage.

CSR can be conceptualized as “the social 
responsibility of business encompasses the economic, 
legal, ethical, and discretionary expectations that 
society has of organizations at a given point of time’ 
(Mallin30). According to Carroll11, there is the existence 
of relationship between business (companies) to the 

public (stakeholders) whether indirect or direct relation 
between both parties. Publics always look for answers 
from the companies regarding some basic daily activities 
such as environmental issues, social problems, poverty, 
disaster and others on how the companies can help 
them to resolve the problem (Gyves, and O’Higgins24). 
Companies, society, government and stakeholder have 
to collaborate together in finding ways of solution 
to ensure that each of them will gain mutual benefit. 
Nowadays, from the perspective of business, CSR 
can be used as one of the element to attract investors 
or to gain consumer trusts. It can bring prosperity and 
benefits to the company, such as a distinct position in the 
marketplace, protecting the company’s brand as well as 
can be portrayed as part of nurturing ethical corporate 
image in the company (Abdul Rahman & Omar1). Due 
to this reason, corporations that implement CRS are 
belief can better able to establish a positive image to 
their stakeholders or public (Chiu&Hsu15).

CORPORATE SOCIAL RESPONSIBILITY 
IN MALAYSIA

There are many programmes initiated by 
government in order to promote CSR agenda. The 
Malaysian government has introduced various 
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initiatives in promoting the CSR agenda and this can 
be observed through the incorporation of CSR practices 
and reporting in years 1990’s and after including the 
government-linked companies (GLCs) Transformation 
Plan (the Silver Book), the New Economic Model 
(NEM), the Government Transformation Programmes  
(GTP) and introduced the National Integrity Plan (NIP). 
Government also endorsed other initiatives in order 
to enhance more in participations in CSR including 
PM CSR Award, Companies Commission of Malaysia 
Corporate Responsibility (CR) Agenda, and UN Global 
Compact (Allen3).

In upholding the principle of accountability and 
sharing amities, The Prime Minister’s CSR Awards was 
launched in 2007, as Malaysia highest recognition of 
corporations in CSR through the Ministry of Women, 
Family and Community Development. This is perhaps 
to instill recognition to the companies that having work 
much and made a difference to the communities in which 
they are active and participate in their CSR programmes. 
Therefore, this CSR award and all CSR initiativesare 
important to be comprehended as an agenda and tool to 
achieve mutual understanding between companies and 
society. Besides, according to Allen3, the Malaysian 
Government had required all PLCsto disclose their CSR 
activities in their annual report effective from year 2007. 
This requirement affects all the Public Listed Companies 
in Malaysia and without exception to the Public Listed 
GLCs, which is being monitored and controlled under 
the Bursa Malaysia regulations.

GOVERNMENT LINK CORPORATIONS 
(GLCS)

GLCs can be defined as companies that have 
primary commercial objective and in which there is 
ownership and direct controlling state by the Malaysian 
government. Companies have controlling stake in it for 
instance subsidiaries or affiliates. The government does 
have abilities (not just percentage ownership) to appoint 
Board members, senior management, and/or make major 
decisions (e.g. contract awards, strategy, restructuring and 
financing, acquisitions and divestments etc.) for GLCs, 
either directly or through GLICs (www.pcg.gov.my). The 
GLCs in Malaysia has evolved and become important 
national institution recognised for their achievement 
locally and regionally. GLCs constitute crucial part of 
Malaysian economy and make up of nearly 49 percent of 

the market capitalisation of Bursa Malaysia (Esa18). The 
government has emphasised the importance of GLCs 
to promote the well-being of society through corporate 
social responsibility (CSR) activities. In doing so the 
government has firstly introduced GLC Transformation 
Programme in May 2004. The programme is a part 
of ongoing effort initiated by Malaysian government 
to gear the economic development of the country. 
There are three key principles under the programme 
which are: 1) programme is part of the larger national 
development strategies; 2) programme is focused on 
enhancing performance at the GLC’s; and 3) programme 
takes full cognisance of matters relating to governance, 
shareholder value and stakeholder management.

The aim of the programme in general is to improve 
the performance of GLCs to have positive effect on 
the corporate world and also towards achieving the 
Vision 2020.By doing so, the government has set up 
the Putrajaya Committee on GLC High Performance 
(PCG) in 2005 to follow and catalyse the programme. 
The PCG is chaired by 2nd Finance Minister and consists 
of heads of GLICs, namely Khazanah Nasional Berhad, 
Permodalan Nasional Berhad, Employees Provident 
Fund, Lembaga Tabung Amanah Tentera and Lembaga 
Urusan Tabung Haji. Representatives from the Ministry 
of Finance and Prime Minister Department also included 
in the Committee to monitor the developments and 
recommend measures of improvement for GLCs.

Abdul Razak, Ahmad andJoher2 mention that 
majority of the studies have shown negative result when 
looking at the government ownership and performance 
or firm valuation. Reasons explaining the poor financial 
performance are first, the government is guided by the 
social altruism which may not in line with the profit 
oriented. Second, the government played the role as 
an agent of the citizens who are the real owner of the 
companies; however, the bureaucrats, who do not have 
personal interest in ensuring that an organisation is run 
efficiently or governed well since they may not have 
gained any benefits of good governance. A government 
corporation or government owned corporation is a legal 
entity created by a government to exercise some of the 
powers of the government in which it may appear to be 
not-for-profit corporations (Mishra, & Suar31).

In case of Malaysia, despite the negative public 
perception of GLCs, study done by Lau and Tong26 shows 
in favour of government intervention. The higher degree 
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of government ownership ensures that they are being 
better governed and finally to value creation. In addition, 
their study suggests that although GLCs’ attention is 
divided between several goals, the goals are attained 
without damaging the goal of wealth maximization.

LITERATURE REVIEW

Corporate social responsibility (CSR) refers to the 
ethical conduct of a corporation, which is responsible 
for the general stakeholders, and not just its stockholders 
(Chiu & Hsu15). The concept of CSR is based on the 
mutual dependence between a corporate and society as 
well as the indicators that affect this relationship. There 
are some interactions between corporate and stakeholders 
or governments or environment or ethical or sustainable 
competitive advantage (Gholami23). Surely, when talking 
about corporate social responsibility we should know 
its vastness; a topic that includes a variety of ideas and 
concepts incorporated in the same number of definitions, 
each definition has its unique characteristics and every 
definition is relying on the origin country, organization 
or the author.

According to Roy, (2010) the origin of Corporate 
Social Responsibility (CSR) is traced around 1950s, a 
period that the advocate of the concept and activist of the 
time express the need and call for the business owners 
and corporations to show more empathy, sympathy and 
understanding of the vulnerable situation of the society 
in general. The prelude or the origination of corporate 
social responsibility dates back to early 1930s, when it 
drew the attention of scholars and practionners in the 
sphere of business ethics and management (Fairbrass & 
Zueva-Owens20). Corporate social responsibility (CSR) 
connotes corporate responsibility, corporate conscience 
or corporate citizenship embedded into a business 
model which is self-regulating. There exists no clear 
universal definition of CSR, but widely cited includes 
Archie Carroll’s (1991), pyramid of corporate social 
responsibility, encompassing legal, economic, ethical and 
discretionary expectation of the society on organizations. 
Robins35 posited that CSR is a voluntary action by the 
company that impacts on social stakeholders. Carroll12 
(pg. 2) in his revisit on his Carroll’s CSR pyramid 
posited that “CSR as policies and practices that business 
people employ to be sure that society, or stakeholders, 
other than business owners, are considered and protected 
in their strategies and operations”. Carroll12 also added 

that many arguments exist related to CSR definition, 
which claims other elements should be included such 
as voluntary, legal compliance, element of ethics and 
corporate philanthropic.

World Business Council for sustainable Development 
has defined CSR as the continuing commitment 
of business to behave ethically and contribute to 
economic development while improving the quality of 
life of the work force and their families as well as the 
local community and society at large (Barret5). Social 
responsibilities of the companies can be seen through 
theirpolicy and practice, which voluntarily incorporates 
social and environmental issues, follows the principles 
of respect for all stakeholder groups, society and 
environment (Dahlsrud16, Žėkienė & Ruževičius44). In 
addition, the Australia Standards Association (2003) in 
developing a standard for corporate social responsibility 
defines CSR as a voluntary mechanism that integrates 
societal, environmental issues into the core activities 
of the company and it should be beyond the legal 
responsibilities of the company. CSR is defined as open 
and transparent business practices that are based on 
ethical values and respect for the community, employees, 
the environment, shareholders and other stakeholders 
(Bursa Malaysia10).

Notably, governments give more attention to CSR 
as a tool to encourage businesses in raising social and 
environmental standards. However, most businesses are 
still convinced that CSR must be a voluntary initiative 
led by businesses (Freeman & Hasnaoui21). They argue 
that government role should only be limited to soft policy 
measure, such as information provision and the spread of 
best practice (Georgeta22). The obligation of being social 
responsible that made by a firm must be a voluntary 
act or optional action and not mandatory. Besides, the 
obligation is something broader, meaning that it extends 
beyond the traditional duty to the shareholders, to 
other groups in society such as consumers, employees, 
suppliers and neighboring communities.

Following the 1997 Asian financial crisis, the 
Malaysian government has established the Malaysian 
Institute of Corporate Governance in 1998 and 
subsequently the Malaysia Code on Corporate 
Governance that has been released in year 2000. The 
Bursa Malaysia has introduced a CSR Framework and 
Guideline in 2006 as a part of its efforts to promote CSR. 
The CSR framework is essentially a set of guidelines for 
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Malaysian public listed companies to assist them in CSR 
practice. The framework emphasize on four main areas, 
namely the environment, the workplace, the community 
and the marketplace.

PURPOSE OF THE STUDY

The study focuses on the disclosures of CSR 
programmes in the annual report and online basis of 
the GLCs to identify their commitment in providing 
CSR programmes. This paper seeks to contribute to 
the literature by reviewing and documenting CSR 
programmes disclose by GLCs as part of identifying 
their commitment in providing CSR to society.
Basically, this study tends to provide a preliminary 
understanding on the commitment shows by the GLCs 
in supporting government policy as they are the main 
actors to lead the corporate companies as stated in the 
Silver Book guideline that they should contribute to the 
society.More specifically, the objectives of the paper 
is to identify the types and themes (i.e., environment, 
community,marketplace and workplace) of CSR 
programmes been disclose in their annual report and 
online web page of the GLCs, and also to identify the 
division of GLCs sectors that intends and commits to 
disclose their CSR programmes

RESEARCH METHODOLOGY

This paper is a preliminary study which intends 
to explore the commitment of GLCs in providing CSR 
programmes in Malaysia from 106 GLCs. This paper tends 
to explore a descriptive explanation on the commitment 
of the GLCs in disclosing their CSR programmes in their 
online webpage and annual report. The CSR programmes 
cover six areas: environment, community, education, 
health care, workplace and marketplace.

This study is limited to the analysis of the annual 
reportsas being used frequently in CSR disclosure studies 
and content analysis (Shirley et al41, Che Hassan, Yusoff 
and Yatim14, Pozniak, Ferauge, Arnone, and Geerts, 2011, 
Zakaria and Dewa43). The measurement instruments in 
this study were adapted and modified based from Shirley 
et al41 and Bursa Malaysia framework that coverssix types 
of CSR programmes as summarised below:

 1. Environment: climate change, energy (renewable 
energy, energy efficiency, biofuel), waste 
management, biodiversity, and endangered wildlife;

 2. Community: Employee volunteerism, 
community development, philanthropic (giving 
money to specific charities, which may be linked 
to their line of business) or charity, and sponsoring 
sporting or recreational projects;

 3. Education (Schools AdoptionScheme), youth 
development, underprivileged, graduate 
employment and children; 

 4. Health: paying attention to health of general 
public living in surrounding areas of the project 
(provide fund to the Health Department, physical 
examination programme, 

 5. Marketplace: green products, stakeholder 
engagement, ethical procurement, supplier 
management, vendor development, social 
branding and corporate governance; and

 6. Workplace: employee involvement, workplace 
diversity, gender issues, human capital 
development, quality of life, labour rights, human 
rights and health & safety.

For the purpose of this study, education and 
health have been separately measured for CSR 
programmes. Community programmes will focus on 
charity/philanthropic and employee volunteerism and 
community development activities only.

FINDING AND DISCUSSIONS

Table 1 provide descriptive background on the 
number of GLCs and types of CSR programmes. Majority 
of the GLCs (37 or 35%) of the GLCs disclosed that 
they have provided CSR environment and community 
programmes, respectively. This is followed by 32 GLCs 
or 30% disclosed on their education programmes, and 30 
GLCs or 28% marketplace programmes. Only 22 GLCs 
or 21% disclosed that they have workplace programmes. 
The least number of GLCs disclosures was related to 
healthcare programmes, which is only 19 GLCs or 18% 
to be disclosed by GLCs.

From the result, it shows that the environment, 
community, education and marketplace are among the 
highest scores of CSR programmes disclosed by the 
GLCs. This result is consistent with Che Hassan, Yusoff, 
and Yatim14 and Branco and Rodrigues8 who found that 
environment and community are among the highest 
scores committed by the organization in indicating CSR 
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programmes. According to Silly (2015), community 
programmes is called as philanthropic, and most of 
the programmes are related to the intention to provide 
money or in kind or call charities to the society. The 
charities are used to support the society and should be 
linked with the business of the organizations. Such a 
result implied that the disclosure for environmental and 
community programmes are among the common to be 
reported (Thomson and Zakaria42). Besides, this finding 
in line with Shauki40 that found CSR content and CSR 
format that reflect the CSR performance of the company 
are important in influencing investment decision by 
the shareholder. Thus, to have better commitment 
in providing CSR programmes to the society is very 
important for the GLCs.

Table 1: Number of GLCs and types of CSR by 
programmes.

No. CSR Programmes No. of 
GLCs

Percentage 
%

1. Environment 37 35
2. Community 37 35
3. Education 32 30
4. Health Care 19 18
5. Workplace 22 21
6. Marketplace 30 28

Total 177

Table 2 show the types of CSR programmes and 
GLCs by sector. GLCs of Malaysia in the sectors of 
economic, land transport and infrastructure companies 
are the largest to disclose their CSR programmes (79 
programmes), followed by GLCs of Malaysia social 
sector companies (54 programmes), 35 programmes 
under GLCs of Malaysia infrastructure sector companies 
(air & sea) and only 9 CSR programmes disclosed 
under GLCs of Malaysia technology & infrastructure 
companies (land transport) sector.

Education programmes (17 programmes) have been 
identified to have the highest number of CSR programmes 
for GLCs of Malaysia economic, land transport & 
infrastructure companies, Followed with 16 environment 
programmes and 13 healthcare programmes. For the 
GLCs of Malaysia social sector companies, the highest 
number of CSR programmes belongs to environment 
programmes (12 programmes) and followed with 
community programmes (11 programmes). For the 
GLCs of Malaysia infrastructure sector companies (air 
& sea), the community and workplace programmes 
with 8 programmes respectively have been identified to 
have highest number of CSR programmes. Community 
programmes (3 programmes) are also the highest score 
under GLCs of Malaysia technology & infrastructure 
companies (land transport) sector. Due to these finding, 
the different types of CSR programmes have been 
identified to fulfill the priority of the GLCs by sectors in 
providing CSR programmes to the society.

Table 2: Types of CSR programmes and GLCs by sector

GLCS by sector
CSR

Environ-
ment

Com-
munity

Edu-
cation

Health 
Care

Work-
place

Market-
place Total

Malaysia economic, land, transport & 
infrastructure companies 16 15 17 13 6 12 79

Malaysia infrastructure sector companies 
(air & sea) 7 8 4 1 8 7 35

Malaysia technology & infrastructure 
companies (land transport) 2 3 2 0 1 1 9

Malaysia social sector companies 12 11 9 5 7 10 54
Total 37 37 32 19 22 30 177

CONCLUSION

This paper has explored the fact of CSR programmes 
provided by the GLCs in Malaysia to the society. 
Basically, people are very sensitive and difficult to accept 
unethical business practices or organisation who acts 

irresponsibly. The CSR programmes in the corporate 
company mainly bring good image on their initiative 
to contribute towards better well-being of the society. 
The society at large gains benefits of the programmes, 
specifically CSR programmes provided by the GLCs 
because they also known as agent of development for 
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the government. In conclusion, the CSR programmes 
contribute towards the well-being of the society. The 
paper has highlighted the types of CSR programmes and 
sectors of GLCs in Malaysia. Majority of the GLCs have 
disclosed that they have provided CSR environment 
and community programmes as well as education 
and marketplace programmes. This study also found 
that GLCs in the sectors of land, transportation and 
infrastructure are among the highest GLCs to provide 
CSR programmes to the society. However, this study is 
limited to focus on those GLCs which had disclosed their 
CSR programmes in the website or online information 
of the company only. Overall, based on the findings 
and CSR programmes disclosed by GLCs in Malaysia 
have shown their commitment towards contributing 
benefit and prosperity for the society. Government can 
utilize this effort and commitment by providing more 
encouragement and assistance to those GLCs that have 
very high commitment in providing CSR programmes. 
This is in line with the government agenda as stated in the 
GLC Transformation Programme in May 2004, which to 
gear up the economic development of the country.
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ABSTRACT

Smart city has various annotations such as intelligent city, clean city, digital city, green city and many 
more. This conceptual project aims at developing a device & portal for solid waste processing unit which 
needs the classified information regarding solid waste and the portal also enables the waste processing 
unit to collaborate with other satellite units and waste collectors for efficient and faster actions. Today, 
waste management from its inception to its disposal is one of the important challenges for the municipal 
corporations in all over the world. Dust bins placed across cities set at open places are flooding because of 
increment in the waste each day and making unhygienic condition for the citizens, to maintain a strategic 
distance from such a circumstance we have proposed wireless solid waste management system for smart 
cities which allows municipal corporations to monitor status of dustbins remotely over web server and keep 
cities clean very efficiently by optimizing cost and time required for it [4]. As soon as dustbin has reached 
its maximum level, waste management department gets alert via SMS along with location via GSM & GPS 
module placed at dustbin so department can send waste collector vehicle to respective location to collect 
garbage. The objective of the project is to enhance practicality of IoT based solid waste collection and 
management system for smart city.

Keywords: Solid waste, GSM, GPS

INTRODUCTION

The Internet of Things (IoT) is a system of 
interrelated computing devices, mechanical and digital 
machines, objects, animals or people that are provided 
with unique identifiers and the ability to transfer data 
over a network without requiring human-to-human or 
human-to-computer interaction. In other words, IoT 
is short for Internet of Things. The Internet of Things 
refers to the ever-growing network of physical objects 
that feature an IP address for internet connectivity, and 
the communication that occurs between these objects 
and other Internet-enabled devices and systems [8].

A thing, in the Internet of Things, can be a person 
with a heart monitor implant, a farm animal with a 
biochip transponder, an automobile that has built-in 
sensors to alert the driver when tire pressure is low or any 
other natural or man-made object that can be assigned an 
IP address and provided with the ability to transfer data 
over a network. IoT has evolved from the convergence 
of wireless technologies, micro-electromechanical 
systems (MEMS), micro services and the internet. The 
convergence has helped tear down the silo walls between 
operational technology (OT) and information technology 

(IT), allowing unstructured machine-generated data to 
be analyzed for insights that will drive improvements.

Kevin Ashton, cofounder and executive director of 
the Auto-ID Center at MIT, first mentioned the Internet 
of Things in a presentation he made to Procter & Gamble 
in 1999. Here’s how Ashton explains the potential of the 
Internet of Things:

“Today computers -- and, therefore, the internet 
-- are almost wholly dependent on human beings for 
information. Nearly all of the roughly 50 petabytes (a 
petabyte is 1,024 terabytes) of data available on the 
internet were first captured and created by human beings 
by typing, pressing a record button, taking a digital 
picture or scanning a bar code.

IPv6’s huge increase in address space is an important 
factor in the development of the Internet of Things. 
According to Steve Leibson, who identifies himself as 
“occasional docent at the Computer History Museum,” 
the address space expansion means that we could “assign 
an IPV6 address to every atom on the surface of the earth, 
and still have enough addresses left to do another 100+ 
earths.” In other words, humans could easily assign an IP 
address to every “thing” on the planet. An increase in the 
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number of smart nodes, as well as the amount of upstream 
data the nodes generate, is expected to raise new concerns 
about data privacy, data sovereignty and security.

Practical applications of IoT technology can be 
found in many industries today, including precision 
agriculture, building management, healthcare, energy 
and transportation. Connectivity options for electronics 
engineers and application developers working on 
products and systems for the Internet of Things [1].

Broadband Internet is become more widely available, 
the cost of connecting is decreasing, more devices are 
being created with Wi-Fi capabilities and sensors built 
into them, technology costs are going down, and smart 
phone penetration is sky-rocketing [2]. All of these things 
are creating a “perfect storm” for the IoT

An Embedded system is a computer system designed 
for specific control functions within a larger system 
and often with real-time computing constraints. It is 
embedded as part of a complete device often including 
hardware and mechanical parts [3]. By contrast, a general-
purpose computer, such as a personal computer (PC), is 
designed to be flexible and to meet a wide range of end-
user needs. Embedded systems control many devices in 
common use today.

Embedded systems contain processing cores that 
are typically either microcontrollers or digital signal 
processors (DSP) [5]. The key characteristic, however, 
is being dedicated to handle a particular task. They 
may require very powerful processors and extensive 
communication, for example air traffic control systems 
may usefully be viewed as embedded, even though they 
involve mainframe computers and dedicated regional 
and national networks between airports and radar sites 
(each radar probably includes one or more embedded 
systems of its own) [6].

EXISTING AND PROPOSED

The first step is to clearly define the attributes of the 
trash, make it uniquely identifiable and then classify it in 
to three different buckets such as dry, wet and hazardous. 
The unique identifier could be barcode placed directly 
on the trash item bag containing a group of similar waste 
items like a bag of waste tissue papers identified by the 
digitally coded label that serves as a unique identifier. 

The Proposed System shown in Figure 1, we 
make use of this device to construct an automatic solid 
waste management system. The decisions of sending a 
notification are taken by an onboard Arduino to which 
the ultrasonic sensor is interfaced. The display and GSM 
& GPS modules module and are interfaced to the same 
onboard Arduino [7].

This onboard Arduino consists of number of input 
and output ports. The onboard Arduino is commonly 
termed as micro controller. The input and output port of 
the micro controller are interfaced with different input 
and output modules depending on the requirements. In 
other words, micro controller acts as a communication 
medium for all the modules involved in the project. 
The device also consists of LCD which displays the 
information about the filling of Bin.

The Solid waste management system runs using 
the raspberry pi board. The data is collected from the 
sub-station and send to the hub where the raspberry pi 
is installed. The raspberry pi collects the information 
from the sub-station and analyses the data along with the 
satellite data and sends the vehicle to collect the trash. 
A SMS is sent using a GSM & GPS Module to the team 
about the waste management. The block diagram of the 
proposed work is shown in the Figure 1.

Figure 1: Block Diagram of the Proposed System
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Ultrasonic sensor [5] is used to check the level status 
of dust bin so to determine if it is full or empty. Algorithm 
has developed which checks filled level continuously 
and if dustbin is filled to its maximum limit then there is 
indication on LCD display. Monitoring the webpage will 
help the garbage collection department to track for the 
exact location and amount of the garbage. The garbage 
vehicles can then unload the garbage from a particular 
location. The function of GSM module is to send a 
message to the garbage collection department.The allure 
of the Raspberry Pi comes from a combination of the 
computer’s small size and affordable price. Enthusiasts 
envision using the small form-factor PC as a cheap home 
theater PC (HTPC), or secondary low-power desktop. 
Institutions, like schools and businesses, could benefit 
from deploying a fleet of computers for a fraction of the 
cost of traditional desktop towers. The small size makes 
for an easy-to-hide computer that sips power and can be 
mounted behind the display with an appropriate case. 
It could also be used in niche applications, like digital 
signage. While it will not blow away any recent hardware 
in performance, it does make for a cheap secondary 
computer which could be useful for troubleshooting and 
researching solutions if your man rig fails to boot as well.

ALGORITHM

Raspberry Pi board uses Linux-Kernel operating 
systems supporting programming languages like C, 
Python etc., Python language is used in ARS system 
makes easy to communicate with a serial port, GSM 
modules. GSM module responds to AT commands 
through serial communication. AT means attention. Set 
of AT commands perform different functions. 

By following below steps the system is implemented: 

 1. Import all the required modules for serial 
communication 

 2. Initialize serial port for communicating with GSM 
module.

 3. Communicate with GPS module to read the 
location.

 4. When Ultrasonic sensor detects the distance of 
the object the notification is displayed in the LCD 
screen and notification is sent to the user.

 5. If motion is detected, then message is sent is sent. 

 6. If a motion detection fails, then surveillance 
continues.

 7. Message is sent by GSM module which sends the 
notification to the user.

FLOW CHART

Figure 2: Proposed System Flow Chart

Ultrasonic sensor is used to check the level status 
of dust bin so to determine if it is full or empty, while 
Load cell senses the weight of the garbage present in the 
dustbin and to determine if the threshold limit is reached 
or not. Algorithm has developed which checks filled 
level continuously and flow chart in given in Figure 2, 
if dustbin is filled to its maximum limit then there is 
indication on LCD display. Active status of dustbin is 
shown on web page using connections through Ethernet 
shield. Simplified flowchart of proposed system is shown 
in figure. Monitoring the webpage will help the garbage 
collection department to track for the exact location 
and amount of the garbage. The garbage vehicles can 
then unload the garbage from a particular location. The 
function of GSM & GPS module is to send a message to 
the garbage collection department.

RESULTS AND DISCUSSION

This system is practically tested and the results are 
obtained successfully as shown in Figure 3. We have 
performed 5 test runs which completed 2 full cycles 
of loading and unloading of garbage. The empirical 
outcomes shown in Table 1 and Figure 3 represent the 
bin filling level values for both ultrasonic sensors placed 
at top of the bin, weight of waste inside the bin and 
respective status shown in Figure 4.

Various possible combinations have been tested 
to assess performance of proposed prototype under 
different conditions. As shown in Table, if the bin is 
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almost empty level shown by both ultrasonic sensors 
is less than 5 cm for filling level. Gradually, we loaded 
bin with garbage and recorded readings for the same. 
At certain point when bin was fully filled no values 
were displayed by ultrasonic sensor this is nothing but 
overload condition. Again, we unloaded the garbage 
from bin because garbage was mainly unloaded from 
right side of bin and which resulted in unbalanced level 
of garbage in bin. The result of this system is follows:

Figure 3: Bin filling level values in LCD

Figure 4: Bin filling level status

Table 1: Outcomes

Test No. Level Sensor (cm) Status
1. 25 cm Bin is Empty... 
2. 20 cm Bin is Empty... 
3. 10 cm Bin is Half Filled… 
4. 8 cm Bin is Half Filled… 
5. 7 cm Bin is Filled… 

CONCLUSION AND FUTURE SCOPE

We have recommended making use of popular data 
science and analytics classification algorithm to make 
sense of data and convert into actionable insights. The 
processed information is also ready to be consumed by 
stakeholders in waste management by making use of 
proposed collaboration portal WPU-CP. In future, we 
can include few vital and measurable parameters that 
have potential to become part of e governance are like 
the following:

 1. Quantity of wastes processed and disposed safely

 2. Quantity of wastes recycled and reused 

 3. Number of trash service requests placed

 4. Number of trash service requests fulfilled

 5. Percentage increase in income from manufacturing 
of recycled and reused trash
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ABSTRACT

The problem of forgery detection has been well studied and the forged finger prints produces highly 
impacting results in the biometric based security systems. There are number of approaches available for the 
detection of forged finger prints. However, they suffer to achieve higher performance in terms of security. To 
improve the security performance, an inter region minutiae transitive measure (IRMT) based approach. The 
method reads the input finger print image and preprocesses the image to remove the noisy points by applying 
the multi-levelGabor filters. The enhanced image has been split into number of sectional images to produce 
regional image. From the regional image, the method extracts various features of finger print like island, 
dot, enclosure, bifurcation and edges.Extracted features have been converted into a feature vector which has 
been used to estimate the IRMT measure. Based on the IRMT measure, the presence of forged finger print 
has been identified and the same has been used to identify the region which has been modified. The proposed 
algorithm improves the performance of finger print analysis and reduces the false classification ratio.

Keywords: Finger Print, Forgery Detection, Finger Print Analysis, Regional Based Image, IRMT.

INTRODUCTION

The growing development of information technology 
supports not just the growth of organizations and the 
same has been utilized towards the demolishing of the 
same organizations. As the most organizations maintains 
their data belongs to their business, customer in their 
own database server in a centralized or decentralized 
manner. Whatever the case, the data present in the 
database server has to be restricted from illegal access. 
In most cases, all the data present in the database server 
cannot be allowed to be accessed by different malicious 
users who has no access rights. Also, it is a responsibility 
of the organization to maintain the integrity of the data.

There are number of authentication approaches 
available which uses different features. However, the 
application of biometrics is highly influenced in the 
authentication schemes. The face recognition algorithms 
have been used in many situations to restrict the 
malformed access of any person. Eventhough there are 
many issues identified in the restriction of illegal users. 
The finger print based authentication algorithms are 
more efficient in restricting the illegal access. The finger 
print is a biometric which does not change due to age or 

any factor.  The other features of biometric are subject to 
change due to the age factor and due to other reasons. So 
by using finger print the authentication can be performed 
in most efficient manner.

Still at the finger print based applications, there are 
a malicious user who modifies or alter the finger prints 
to produce a fake one to intrude into the system. Forgery 
detection is the process of detecting forged or altered 
finger print using some metrics. To identify the altered 
finger prints, the finger print analysis can be performed. 
The finger print has number of components and falls 
into one against four categories. It has minutiae edges, 
islands, enclosures, and bifurcation. By identifying the 
parts of finger print, the finger print analysis can be 
performed in an efficient way to authenticate a person.

The health care organization is highly depending on 
more efficient authentication systems because of they 
maintain various information about different patients 
which must be safeguard. The details would cover many 
personal information which cannot be exposed to others 
in any kind. So access restriction in the health care 
units should be enforced in a rigid way to ensure the 
information security.
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There are number of approaches available to work 
over the forged detection of finger prints. Each uses 
various features of the finger print and uses different 
measures. However the methods suffer to achieve higher 
performance on the restriction process. To improve the 
performance of finger analysis, an efficient inter region 
minutiae transitive measure has been presented in this 
paper. To perform this task, a region based approach 
is incorporated which split the image into number of 
sections. From the sections, the features are extracted 
and estimates the transitive measures. Based on the 
measures estimated, the method identifies the forged or 
altered print. The detailed approach is discussed in the 
next section.

MATERIALS AND METHOD

There are number of approaches discussed towards 
the detection of altered finger print and this section 
discusses some of the methods.

A support vector machine with kernel has been 
used for the classification of finger prints in [1]. The 
method uses finger print data set and has been presented 
towards the usage in access restriction, user verification 
in ATM and criminal identification process. The method 
has produced efficient results in altered finger print 
identification.

In [2], the author performs an analysis on fake finger 
prints and concludes that the image quality software is 
not suitable in detecting the altered prints in efficient 
manner.  It has been identified that the image quality 
does not change because of alteration in the finger prints.  
Toward the detection of altered finger print an efficient 
approach is presented. The method uses the distribution 
of minutiae and detects the finger prints based on the 
orientation fields of the image.  Based on the distribution 
value the fake prints are identified.

A novel approach to fingerprint identification using 
method of sectorization [3], introduce a complete (fully-
implemented) algorithm for fingerprint recognition. 
The work describes image preprocessing based on our 
previous works and feature vector creation that bases 
on sectoralization. The image preprocessing includes 
filtering, skeletonisation, minutiae extraction by CN 
(Crossing Number) algorithm and spurious minutiae 
removal. The feature vector creation is based on dividing 
the fingerprint into sectors. The division is done on the 
basis of image height.

Altered fingerprint detection – algorithm performance 
evaluation [4], present a comparative study on the 
performance of altered fingerprint detection algorithms. 
Different algorithms from different institutions have 
been evaluated on two different datasets. Both datasets 
feature real alterations on fingers and the ground truth 
regarding the alteration is known a priori, as, in some 
cases, corresponding pre-altered fingerprints were also 
available.

In [5], a synthetic alteration on the finger prints has 
been generated artificially and the generated finger prints 
are used to evaluate the performance of various finger 
print analysis approaches. This supports the research of 
finger print alteration detection by providing dataset to 
the researchers. Similarly in [6], an efficient approach has 
been proposed and has been validated with the dataset 
generated.  In [7], an orientation based altered finger print 
identification and detection has been presented.  

In [8], the author performs a survey on attack 
detection methods which detects altered finger prints. 
As the biometrics are mostly used in overall systems for 
the restriction and authentication of different users, the 
malicious users try to access the system by generating 
fake finger prints. There are number of approaches 
available to perform altered finger print detection and 
the author performs a detailed survey on the methods.

In Critical Analysis and Detection of Altered 
Fingerprints [9], the author performs optimization of 
image quality based algorithm in altered finger print. 
The method uses neuro fuzzy in the detection of altered 
finger print and the fuzzy rule has been generated using 
image database. 

An investigation of fake fingerprint detection 
approaches [10], the author performs a detailed review on 
various methods of fake finger print detection. Number 
of research articles has been considered and based on 
that various taxonomy of fake prints has been generated.  
In [11], a gradient texture based altered finger print 
detection algorithm is presented. The method extracts 
the co-occurrence matrix and gradient features from the 
image.  Based on the features extracted, the multi order 
gradient features are generated to identify the altered 
finger print detection.

Towards the detection of spoofing attack by altered 
finger print, an efficient approach is presented based 
on counter measures in [12]. In [13], CNN feature based 
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finger print liveliness detection is presented.  The 
method initially segments the input image and using the 
segmented image, the distribution of various features 
has been identified. The distribution measures have been 
used to perform altered finger print detection. In [14], the 
quality features have been used to perform spoofed or 
altered finger print detection. The method considered the 
Gabor feature, frequency of ridges, direction map and 
frequency filed.  Based on the above mentioned features, 
the method performs altered finger print detection.  
Similarly, in [15], the same set of features has been 
considered and evaluated using large data set.  

In [16], aminutiae match algorithm using divide and 
conquer approach is presented to identify the altered 
finger print. The method divides the image into different 
sections and for each section the method matches the 
minutiae with the template available. Based on that 
the altered finger print has been detected and produces 
efficient results.  In [17] a security protocol for the securing 
of health care record using biometric is presented. The 
method considers the advantages, disadvantages, and 
ethical consequences of utilizing biometric technology 
to secure the electronic health record in regards to 
cost, usability, accessibility, and accuracy. In addition 
to evaluating the primary application, the essay 
acknowledges the potential use of biometric technology 
to identify patients by vasculature scanning in the future.

Biometric Fingerprint System to Enable Rapid and 
Accurate Identification of Beneficiaries [18], founded 
SimPrints, a nonprofit health technology organization 
centered on development of a pocket-sized fingerprint 
scanner that wirelessly syncs with a health worker’s 
smartphone to link individuals’ fingerprints to their 
health records.

Fingerprint and Iris Template Protection for Health 
Information System Access and Security [19], focus on 
template database attacks which includes attacks on the 
integrity of biometric templates by presenting a new 
approach using both chaos and Hadamard matrices. 
Although a considerable amount of work was conducted on 
protecting biometric templates, the proposed approaches 
in the literature do not satisfy the main requirements 
of security, performance, diversity and revocability. 
However, our approach contributes better results in case 
of recognition rate i.e., 100 percent, zero percent false 
rejection rate and false acceptance rate and satisfies the 
requirements of revocability, diversity and privacy.

In[20], combination of biometrics and other personal 
identification techniques were used to identify individual’s 
resident within a surveillance population seeking care in 
two district hospitals. Visits from resident individuals 
were successfully recorded and categorized by the 
success of the techniques applied during identification. 
The successes of visits that involved identification by 
fingerprint were further examined by age.

All the above discussed methods suffer to achieve 
higher performance in forgery detection and requires 
some strategically approach.

The proposed inter region minutiae transitive 
measure based forgery detection algorithm performs 
preprocessing of the input finger print image to remove 
the noisy particles from the image. From the enhanced 
image, the regional images are split. From each regional 
image, the method extracts various features and estimates 
the transitive measure to identify the forged one. The 
detailed approach is discussed in this section.

The preprocessing is the process of preparing the 
input finger print image for the forgery detection. To 
perform this, the input image has been read and applied 
with the median filter. The median filter has been 
initialized with number of levels and at each level, the 
method applies the median filter. Then the noise removed 
image has been applied with histogram equalization. 
The histogram equalization helps to retain the edges of 
the finger print which support higher accuracy.

Figure 1: Architecture of proposed IRTM based 
Forged Finger Print Detection system

The Figure 1, shows the architecture of proposed 
region based forged finger print detection algorithm 
which uses IRTM measure.
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Preprocessing Algorithm:
Input: Finger Image Fimage
Output: Preprocessed Image Pre-img
Start
 Read input finger print image Fimage
 Initialize number of levels Nl=y
 Initialize coordinates of filter x={1…y}
 Initialize Median Filter MF(Nl,x)
 For each level l of MF
  Pre-img = Apply MF(l, Fimage,x(l))
 End
 Pre-Img = Histogram Equalization(Pre-img)
Stop

The above discussed algorithm removes the noise 
from the image by applying median filter in number of 
levels by varying the window size. The noise removed 
image has been applied with the histogram equalization 
technique. The enhanced image has been used to extract 
the features of finger print.

The preprocessed image has been taken for feature 
extraction. First, the image has been split into number of 
sectional image based on the window size. From each 
regional image, the method extracts the number of dots, 
edges, enclosure, island and bifurcation present in the 
regional image. Extracted features are converted into 
feature vector which will be used to estimate the IRTM 
measure in the next stage.

Algorithm:
Input: Preprocessed Image Pre-Img
Output: Feature Vector Fv.
Start
 Read preprocessed image Pre-Img.
 Split image into sectional image.

 SI = split (PreImg < Scoord, Ecoord>)
Nos

i�� 1

 Nos – no of sections or regions
 Scoord – Starting coordinate 
 Ecoord- Ending coordinate
 For each sectional image Si
 Extract Minutiae island Mi = ∑Islands ∈ Si
 Extract Minutiae dots Md = S Dots ∈ Si
 Extract Minutiae End Me = S End ∈ Si

 Extract Minutiae enclosures Men = S Enclosures 
∈ SI

 Extract Minutiae Bifurcation Mb = S Bifurcation 
∈ Si

 Construct feature vector Fvi = {Mi, Md,Me, 
Men, Mb}

 Add to feature vector Fv = S (Fvk ∈ Fv) È Fvi
 End
Stop

The feature extraction algorithm extracts various 
features from each sectional image and adds to the 
feature vector. Generated feature vector has been used to 
estimate IRTM measure in the next stage.

The IRTM measure represents the transition of the 
minutiae feature towards different regions. The minutiae 
feature may start from any region and move towards other 
region. So the transition measure has been measured for 
all the directions like clock wise, anti clock wise, up and 
down. To estimate the IRTM value, the number of dots, 
edge, bifurcation, end and enclosures are computed. 
Then the number of edges, enclosures, bifurcation and 
edges carried on the next region has been computed.  
Based on the count of each, the IRTM measure has been 
estimated. The estimated IRTM value has been used to 
classify the input finger print image.

Algorithm:
Input: Feature Vector Fv
Output:  IRTM Set IRTMS
Start
 Read Feature vector Fv.
 Compute Number of dots present Nod = 

�Fv. Minutiae
size (Fv)

i�� 1
 = = dot & & Fv. dot >> Fv. Region 

(coordinate)
 Compute No of Edge NoE = 

�Fv. Minutiae
size (Fv)

i�� 1
 = = Minutiae. edge

 Compute no of ends Noed =  

�Fv. Minutiae
size (Fv)

i�� 1  = = Minutiae.end
 Compute no of enclosures Noen = 

�Fv. Minutiae
size (Fv)

i�� 1
 = = Minutiae. enclosure

 Compute No of bifurcation Nob = 

�Fv. Minutiae
size (Fv)

i�� 1

 = = Minutiae. Bifurcation
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 Compute no of dots falls to clock region Nodcr 

= �Fv. Minutiae
size (Fv)

i�� 1
 = = dot && Fv. dot >> Fv. 

Region (clock region)
 Compute no of dots falls to anti clock region 

Nodacr = �Fv. Minutiae
size (Fv)

i�� 1
 = = dot && Fv. dot >> 

Fv. Rregion (anti clock region)
 Compute no of edges falls to clock region 

Noecr = �Fv. Minutiae
size (Fv)

i�� 1

 = = edge && Fv. edge 
>> Fv. Region (clock region)

 Compute no of edge falls to anti clock region 

Noeacr = �Fv. Minutiae
size (Fv)

i�� 1
 = = edge && Fv. edge 

>> Fv. Region (anti clock region)
 Compute no of ends falls to clock region 

Noedcr = �Fv. Minutiae
size (Fv)

i�� 1

 = = end && Fv. end >> 
Fv. Region (clock region)

 Compute no of ends falls to anti clock region 

Noedacr = �Fv. Minutiae
size (Fv)

i�� 1

 = = end && Fv. end 
>> Fv. Region (anti clock region)

 Compute no of enclosure falls to clock region 

Noencr = �Fv. Minutiae
size (Fv)

i�� 1
 = = enclosure && Fv. 

enclosure >> Fv. Region (clock region)
 Compute no of enclosure falls to anti clock 

region Noenacr = �Fv. Minutiae
size (Fv)

i�� 1

 = = enclosure 
&& Fv. enclosure >> Fv. Region (anti clock wise)

 Compute no of bifurcation falls to clock region 

Nobcr = �Fv. Minutiae
size (Fv)

i�� 1

 = = bifurcation && 
bifurcation >> Fv. Region (clock wise)

 Compute no of bifurcation falls to anti clock 

region Nobacr = �Fv. Minutiae
size (Fv)

i�� 1
 = = bifurcation 

&& bifurcation >> Fv. Region (anti clock wise)
 IRTM set IRTMS = {Nodcr, Nodacr, Noecr, 

Noeacr, Noedcr, Noedacr, Noencr, Noenacr, Nobcr, 
Nobacr}
Stop

The above discussed algorithm computes the 
minutiae transitive measure and add to the inter region 
transitive set and returns that.  The generated transitive 
set has been used to perform classification.

The forged finger print or articulated finger print 
has been classified based on the inter region transitive 
measures of various minutiae features and their measures 

on a given image The input image has been read and 
preprocessed to remove the noise and enhance the image. 
The enhanced image has been split into number of regional 
image and for each regional image various minutiae 
features have been extracted. From the extracted features 
various minutiae transitive measures are estimated. 
Using all these minutiae measures estimated, the method 
estimates the IRTM measure for the input image.  Based 
on estimated IRTM measures, the method computes the 
similarity with the various feature set available. Based on 
the similarity threshold, the method classifies the finger 
print as natural or articulated.

Algorithm:
Input: Finger print image Fpi, Data set Ds.
Output: Boolean
Start
 Read Input image Fpi
 Read data set Ds.
 PI = Proprocessing (Fpi)
 Fv = Minutiae feature extraction (PI)
 For each feature Fvi
 IRTMsetIRTMSfvi = Estimate IRTMS (Fvi)
 End
 Compute IRTM = 

Dist(Fv( )Nodcr, Fv( +1).Nodacr)

NoE

4 i i
i�� 1

 

× 
Dist(Fv( )Nodcr, Fv( +1).Noeacr)

Noed

i i
 

× Dist(Fv( )Nodcr, Fv( +1).Noedacr)

Noend

i i  

× Dist(Fv( )Noencr, Fv( +1).Noenacr)

NoEn

i i  

× Dist(Fv( )Nobcr, Fv( +1).Nobacr)

Nob

i i

 For each feature Fvd from data set
  Compute IRTM similarity IRTMsim 

= 
Dist(Ds( ).IRTM,IRTM)

size (Ds)

Size (ds) i
i�� 1

  End
  If IRTMSim>IRTMTh then
   Forged and return false
  End
 End
Stop
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The above discussed algorithm computes the inter 
region transitive minutiae measure with all the feature 
set available in the data set. Based on the similarity 
measure and the threshold value, the classification is 
performed.

FINDINGS

The proposed algorithm has been implemented 
using Matlab and has been evaluated for its efficiency in 
the classification. The proposed algorithm has produced 
efficient results on the forged finger print detection 
and improves the performance of classification. The 
efficiency of the method has been evaluated and 
compared with other methods. The proposed method has 
produced the following results.

Table 1: Details of evaluation

Parameter Value
Tool Used Matlab

No of classes 1000
No of fake prints 90

The Table 1, shows the details of evaluation being 
used to measure the performance of the proposed 
algorithm. The method has been evaluated with the 
finger prints of thousand different peoples. For the 
classification, there are 90 fake finger prints has been 
considered. The proposed method has produced the 
following results.

Figure 2: Comparison on liveliness detection 
accuracy

The Figure 2, shows the comparative result on 
liveliness detection accuracy produced by various 
approaches. The proposed algorithm has improved the 
performance of liveliness detection accuracy than other 
methods.

Figure 3: Comparison on false classification ratio

The Figure 3, shows the comparison result on false 
classification ratio produced by various methods and 
the proposed algorithm has produced less false ratio 
compare to other methods.

Figure 4: Comparison on time complexity

The Figure 4, shows the comparative result on time 
complexity produced by different methods and the result 
shows that the proposed method has produced less time 
complexity than other methods.

Figure 5: Experimental results of the proposed 
method
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The algorithm proposed in this paper is applied 
to all the sub-images to get the standard deviations of 
their noise residues.  Matching results shown in Figure. 
5 shows that our systemiscapable to successfully 
distinguish all the real finger tips from the fake ones.

Figure 6: Classification outcome of intensity based 
approach

Figure 7: Classification outcome of ridge based 
approach

Figure 6 and 7 illustrates the training and test 
classification rates for live and non-live fingerprints 
for different device using the intensity and ridge based 
methods. The capacitive DC scanner demonstrates 
between 93.8-95% both for live and non-live respectively, 
correct classification rate using the intensity method 
and 95-96.9% for the ridge technique. The optical 
scanner proves between 90-92% correct classification 
rate using the intensity technique and 95-96% usingthe 
ridge technique.  Finally, the electro-optical scanner has 
a minor classification rate which establishes between 
76-88.9% correct classification rate using the intensity 
technique and 77.8-88% using the ridge technique, 
compared to the former two technologies.

CONCLUSION

An efficient inter region minute transitive measure 
based forgery detection algorithm is presented. The 
method reads the input image and removes the noise 
from the image. Then the method improves the image 
quality by applying histogram equalization technique. 
The enhanced image has been cropped into number of 
regional image according to the window size considered. 
From each cropped image, the method extracts various 
minutiae features. Using the features extracted the 
method estimates the IRTM value with corresponding 
features of neighbor regions. Finally, the similarity 
with the feature set has been measured and based on 
the threshold the classification is performed to identify 
the forged finger print. The proposed algorithm has 
improved the performance of forgery detection and 
reduces the false ratio and time complexity as well.
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ABSTRACT

Mobile Ad Hoc Networks (MANETs) demonstrates a fundamental job for impermanent and brisk 
correspondence. The two directing conventions, for example, tree-based and work based convention gives 
the assurance and effective conveyance. As a result of the presence of just a single connection between two 
hubs Tree-based gives low data transfer capacity utilization, high sending proficiency. A tree-based multicast 
steering convention is best reasonable for lightweight specially appointed systems. Lempel-Ziv-Oberhumer 
(LZO) coding technique is proposed in this paper to reduce the congestion. The QoS (Quality of Service) 
and execution is corrupted when the heap of system increments. By combining the advantages of the tree 
structure and work structure the impact of system load can be made strides. This outcome in improved 
execution in the system even in thick limit specially appointed systems.

Keywords: Mobile Ad Hoc Networks, congestion, Quality of Service, LZO coding technique.

INTRODUCTION

A MANET is a kind of specially appointed system 
that can change areas and arrange itself on the fly. Since 
MANETS are versatile, they utilize remote associations 
with interface with different networks. This can be a 
standard Wi-Fi association, or another medium, for 
example, a cell or satellite transmission. Ad hoc arrange 
plan objective is to give web get to whenever described 
by absence of framework and nonappearance of base 
station, versatility and heterogeneity which require a 
dynamic proficient routing convention. MANET is a 
system of portable nodes which is framework less, self-
designing and is picking up prominence lately because of 
the simplicity of organization. Applications, for example, 
sound/video conferencing require exceptionally stringent 
and unyielding QoS in information conveyance. To give 
QoS in Routing in MANET is a testing issue due to the 
dynamic idea of nodes and restricted node vitality.

MANET is an unconstrained, self configurable 
system comprising with different portable nodes. Every 
one of the nodes that are conveying in organize acts like 
switch and take after an irregular, regularly changing 
topology for sharing information on any versatile 
situation. Because of this consistently changing system 

topology, one of the testing undertakings in interactive 
media specially appointed system is to give QoS amid 
spilling transmission. QoS alludes as some application 
situated parameters that give a type of certification to 
any expansive and versatile network. Change of QoS 
in interactive media spilling is exceptionally basic for 
smooth and powerful transmission.

A few MANETs are confined to neighborhood 
remote devices; others might be associated with the 
Internet. For instance, A Vehicular Ad Hoc Network 
(VANET) is a sort of MANET that enables vehicles to 
speak with roadside hardware. While the vehicles might 
not have an immediate Internet association, the remote 
roadside device might be associated with the Internet, 
enabling information from the vehicles to be sent over 
the Internet. The vehicle information might be utilized 
to traffic movement conditions or monitor trucking 
fleets. Due to the dynamic idea of MANETs, they are 
ordinarily not extremely safe, so it is vital to be careful 
what information is sent over a MANET.

MANET is a gathering of remote nodes that can 
progressively frame a network to trade data without 
utilizing any prior settled network foundation. The 
exceptional highlights of MANET bring this innovation 
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extraordinary open door together with serious difficulties. 
The military strategic and other security-touchy tasks 
are as yet the principle utilizations of ad hoc networks, 
despite the fact that there is a pattern to receive ad hoc 
networks for business utilizes because of their one of 
a kind properties. In any case, they confront various 
issues. A portion of the specialized difficulties MANET 
presents are likewise introduced in view of which the 
paper calls attention to the related piece boundary.

A portion of the key research issues for ad hoc 
networking administration innovation are talked about 
in detail that are required to advance the improvement 
and quicken the business utilizations of the MANET 
innovation. Amid the most recent decade, propels 
in both equipment and programming methods have 
brought about versatile hosts and remote networking 
administration normal and different.

RELATED WORK

MANETS are a gathering of remote versatile nodes 
with no prefixed foundation that can move anyplace 
breaking and framing the connections with the gadgets. 
Every node is in charge of directing the packets. 
Subsequently, every node goes about as a router. 
MANETs are exceptionally reconfigurable systems of 
versatile nodes which convey by remote connections. 
The primary issues in MANETs incorporate the 
portability of the network nodes, vitality constraints 
and data transfer capacity. A multi rate organizes 
permits a higher transmission limit with wide range and 
furthermore the signs can be transmitted with various bit 
rates. Along these lines there are numerous imperatives 
worried with the multi rate arrange like the information 
activity combination, Quality of administration 
and course foundation and so on. In MANET, QoS 
convention incorporates the intermediate nodes which 
have adequate assets along the route. Nodes may turn 
non helpful when they are running with lack of assets, 
which debilitates the adequacy of the convention.

The Uncertain Rule-based Fuzzy Logic QoS Trust 
Model (FQTM) chooses the nodes which are competent 
and helpful. Node ability is assessed through the QoS 
parameters and helpfulness is estimated regarding 
dependability [1]. Fluffy logic is connected to figure the 
node trust an incentive by thinking about its quality and 
dependability measurements. FQTM chooses the nodes 
with higher trust esteems to build route from source 

to destination. The execution of proposed strategy is 
displayed hypothetically and experimentally.

MANETS are haphazardly circulated self 
configurable systems utilized in an ad-hoc form. 
Because of its expanding network information, load 
balancing turns into an unmanageable perspective in 
these systems. An Enhanced Co-Operative Game Theory 
(ECGT) based arbitrary stage based calculation for load 
balancing to spare the node from contortion at a prior 
stage and can ready to decrease the network delay [2]. 
This co-operative irregular versatile GT limits the loss 
factor. Moreover, a circulated Nash balance approach, 
can decide the measure of load the network can deal 
with before it really achieves the most minimal level.

A multicast routing protocol that develops numerous 
multicast trees and utilizes network coding is introduced 
for lossy MANETs, where every multicast tree can fulfill 
a predefined level of the data bandwidth requirement. 
The proposed convention can decrease the aggregate 
data bandwidth consumption utilization while giving 
bandwidth consumption certifications to an asked for 
stream and continuous streams. As an outcome of 
utilizing network coding, no excess packet is created, 
and no booking calculation for appropriating packets 
among the multicast trees is required [3].

Outline of a profoundly productive and steady 
convention at IP benefit layer alongside overseeing 
heterogeneous sub systems having numerous 
innovations is a testing undertaking. Solid system layer 
convention with improved postponement and power for 
MANET in light of the Concept of AODV is present 
in this paper [4]. The proposed convention enhances 
throughput in information transmission with ensured 
parcel conveyance and least data transfer capacity.

System coding is a promising innovation 
demonstrated to enhance the execution of remote systems. 
Too effectively plan a QoS - fulfilled directing convention 
with organize coding, the transfer speed utilization of a 
coding host ought to be resolved. Characterize the coding 
conditions to distinguish a coding host is present in this 
paper. The data transmission utilization of a coding host 
is then assessed under the dispute based remote systems 
with an irregular access method. Bandwidth-Satisfied and 
Coding-Aware Multicast Protocol introduced a transfer 
speed fulfilled and coding-mindful multicast directing 
convention. By considering the leftover transfer speed 
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of the transporter sense neighbors of the forwarders, 
the proposed convention can fulfill the transmission 
capacity necessities of the asked for stream and other 
progressing flows. As an outcome of considering coding 
openings in multicast tree development, the multicast 
convention can diminish the aggregate transmission 
capacity utilization [5].

Least Delay Path Estimation (LDPE) Routing 
Protocol [6] explained diverse defers that is included 
amid packet transmission thinking about various 
courses, bounces and distinctive rates with essential 
numerical plans and conditions which turns out to be 
sufficient for fulfilling requests of QOS like finding a 
way with insignificant time delay. In the meantime 
alternate ways should be used to maintain a strategic 
distance from the information rates to get debased. For 
this reason, Packetizing is utilized which can expand 
the effectiveness and utility of a system. However, this 
scheme cannot control the congestion.

Q-Learning based Adaptive Routing model (QLAR), 
created by means of Reinforcement Learning strategies, 
which can recognize the level of portability at various 
purposes of time with the goal that every individual node 
can refresh routing metric in like manner. The proposed 
convention presents: 1. new model, created through 
QLAR strategy, to identify the level of portability 
at every node in the system; 2. another metric, called 
Qmetric, which represent the static and dynamic routing 
measurements, and which are joined and refreshed to 
the changing system topologies. Broad reproductions 
approve the viability of the proposed show, through 
correlations with the standard Optimized Link State 
Routing conventions [7].

Automatic Neuro-Fuzzy Inference System (ANFIS) 
and Kalman Filter are utilized to enhance the learning and 
disclosure of consistently changing parametric qualities 
shrewdly and naturally [8]. Various parameters are really in 
charge of the working of any MANET, these parameters 
should be sifted and advanced to discover through more 
enhanced network. This ANFIS framework gives the 
speed and insight to MANETS, ideal optimality is being 
given by the multi-heuristic and stochastic methodology 
of Kalman filtration. The parameter esteems are checked 
and examined on informational index of reproductions 
conveyed before refreshing improvements are found. 

The QOS imperatives of the system that incorporates 
least delay, most extreme data transfer capacity and 

successful throughput for ongoing interactive media 
gushing should be upgraded. Specially appointed on 
Ad-hoc on-demand Distance Vector Multipath routing 
(AOMDV) convention is utilized on Mac layer or in 
arrange layer for continuous and consistent gushing of 
sound, video and content kind of information. This work 
explains methodology of information pressure with 
AOMDV to improve the QOS of the system [9]. QoS 
mindful weight in light of demand Multipath Routing 
convention (QMR) to improve QoS. QMR depends on 
cross-layer plan, which participates in sharing system 
status data inside various layers of convention while 
keeping up the layers’ partition to enhance in general 
system execution. In QMR, the heaviness of the 
connection is chosen by various QoS factors like flag 
quality, and remaining vitality. The greatest accumulated 
weight chosen by these components picks the most ideal 
course which is steady and vitality effective among source 
and destination [10]. This paper made a variation and QoS 
safe adaptable system utilizing lossless pressure method 
over multipath AODV component. The principle part of 
this paper is to upgrade the gushing rate by change of 
QoS parameters by apply Mpeg4 pressure [11]. 

In [12] explained a distributive and methodical 
calculation to address the flooding component in 
routing. To lessen the control overhead of RREQ packets 
likelihood system is utilized. After that found courses 
are examined for the accessibility of QoS bolster as 
far as Bandwidth and delay. Whenever required most 
extreme transfer speed and least postponement are 
accessible over a route, at that point the way is chosen 
for information transmission for an application. This 
calculation is in truth a stage to soak up QoS support to 
AODV convention as decreased control overhead. QoS 
mindful steering is expected to give ideal courses as 
an element of parameters like data transmission, delay, 
packet loss and so forth. This methodology is centered 
around QoS empowered course disclosure technique 
which includes estimation of node data transfer capacity 
and delay at each node. The directing necessities of 
hard continuous applications with stringent limitations 
of data transfer capacity and postpone breaking point 
can be satisfied utilizing this methodology. Existing 
connection recuperation procedure includes visit course 
revelations which cause high routing overhead and 
expanded end-to-end delay. The greater part of the 
directing conventions in this classification utilize single 
route and don’t use different interchange ways. In this 
scheme, effective connection disappointment technique 
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is additionally fused by evaluating join lapse metric with 
the assistance of flag force level to give forecast before 
course separate [13].

The two directing conventions, for example, tree-
based and work based convention gives the assurance 
and effective conveyance. In light of the presence of 
just a single connection between two nodes, Tree-
based gives low data transfer capacity utilization, high 
sending productivity. A tree-based multicast routing 
convention is best reasonable for lightweight specially 
appointed systems. The QoS and execution is corrupted 
when the heap of system increments. By mixing the 
advantages of the tree structure and work structure the 
impact of network load can be made strides. To enhance 
the effectiveness and packet conveyance proportion 
clog control instrument is presented by transmitting the 
compacted information parcel [14].

A defer vitality mindful directing convention 
called as receptive blockage mindful multipath steering 
convention RCRP mean to choose the route in view 
of vitality decrease rate and packet conveyance time it 
address two imperative attributes of MANETs: enhancing 
life time of systems and dodging clog. It consider the 
packet delivery time and node energy reduction rate to 
process the delay energy drain rate hopefully regarding 
current vitality and movement condition [15].

PROPOSED SYSTEM

This algorithm improves information transmission 
by taking into account congestion control. Congestion 
happens when the load of the network is more than 
its ability in a network. That implies the quantity of 
information packets transmit to the network is bigger 
than the quantity of packets. Congestion control method 
is presented which will enhance the packet delivery ratio. 

Step 1: Characterize add up to numeral of nodes. The 
node is introduced as Source Node (SN). Presently 
SN makes a course by communicating hi text to all its 
Neighbor Nodes (NN). It likewise gets answer for hello 
message sent from NN. 

Step 2: It rehashes the procedure and registers every 
single conceivable route from a sender to a target node. 
It additionally computes the expense of each route.

Step 3: Compression decreases correspondence cost 
and calculation cost. Lempel-Ziv-Oberhumer (LZO) 

Coding Technique is appropriate for without loss of 
information compression. Therefore utilizing this 
strategy the information is compressed. The measure of 
the information packet is decreased. This Compression 
procedure diminishes the collision which results in 
complex PDR. The network layer utilizes the component 
of queue. In the queue, if there are a few packets which 
as of now exist, at that point the packets holding up 
time increments as the past packets in the queue ought 
to be served first. In the event that the congestion 
happens in the queue, at that point the packet will hold 
up until the point when the congestion is lessened. This 
expands the deferral in steering. Some of the time the 
packets may likewise lost amid congestion. Along these 
lines, the controlled of congestion leads to decreases 
the movement as well as expands the execution. 
Compression proportion is characterized as:

C = CDS / UCDS …(1)

Fig. 1: Proposed System

Fig. 1 explains the flowchart of proposed system. 
Where CDS is compacted information size and UCDS is 
uncompressed information estimate. Holding up occasion 
of the packet which located in queue is ascertained by 
the transitional node. This may go about as the packet 
compression criteria. On the off chance that the holding 
up time is more noteworthy than the ascertained limit, 
at that point the node will pack the packet as delineated.
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W >T – (1- CR) * PS/ B …(2)

Step 4: A link state protocol (OSPF) is utilized to 
make a database of connections. Every router holds 
the connection subtle elements in the connection state 
database. Utilizing this we can check and locate the past 
status of connection. On the off chance that the past 
connection exists in the database at that point utilizing 
that connection the compressed packet is routed.

Fig. 2: Network suffering from Collision

Fig 2 explaing the packet dropped and collision 
effects that caused in the network.

Step 5: Utilizing phase 2, think about every one of the 
expenses of registered connections. Think about least 
hops and most limited way to routing. At long last a route 
with least expense is chosen which a best way is. For the 
best way determination Dijkstra’s calculation is utilized.

Fig. 3: Network with compressed and  
non-compressed data flow

Fig 3 explains the data flow of compressed and 
non-compressed packets. The Non-compressed packet 
suffers collision and packets are dropped.

Step 6: The host can pick to take part in the multicast 
gathering. Where W is the holding up packet time, 
T is the packet compression process time, CR is the 
compression proportion, PS is packet size and B is the 
bandwidth.

Step 7: The router in this system sends a multicast 
packet or, in other words prepared by individuals from 
the multicast gathering.

Performance Evaluation: The performance of the 
projected method is examined by the Network simulator. 
The simulation of the projected method has 50 nodes 
disposal in the simulation region 600×600. The nodes are 
communicated with others by the help of communication 
protocol User Datagram Protocol.

Average Delay: The difference of time among the current 
packets received and the previous packet received is 
called Average Delay. It is calculated by the equation 3.

Average Delay =

AverageDelay
Pack Recvd Time Pack SentTime

n

n

�
��0  …(3)

Fig. 4: Average delay of MCD and TMCD

Fig 4 indicates that the range of delay is small for 
the projected method TMCD than the presented method 
MCD. The throughput value is larger means that of delay 
value is smaller in the network. The delay in the network 
may lead to lose the information. The information must 
not get lost because of the delay factor, therefore proper 
sharing is required in this phenomenon during data 
transmission.

Throughput: The average of victorious messages sends 
to the base station. The throughput is calculated using 
equation 4.
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Throughput = 
Pkts Received n Pkt Sizen

( ) *
0

1000

∑  …(4)

Fig. 5: Throughput of MCD and TMCD

Fig 5 indicates that the projected method TMCD 
has better throughput when compared to the presented 
method MCD. Throughput is the important parameter in 
determining the presentation of the network. If there is 
improved throughput, system can perform in an efficient 
manner. The efficiency thus plays a significant part in the 
communication networks.

Residual Energy: The quantity of remaining energy in 
a node at the present case of time is called as residual 
energy. In the network operations the rate of consumed 
energy is calculated by the residual energy.

Fig 6 indicates that in the network the residual 
energy is enhanced for the projected method TMCD 
when compared with the presented method MCD. In 
TMCD, reduce the node will be dead also As long as 
there is residual energy, the network would have an 
enhanced network lifetime in the network.

Fig. 6: Residual Energy of MCD and TMCD

CONCLUSION

In MANET, congestion is the main factor that 
collapses the forwarding packets. The congestion may 
occur by forwarding excess number of data packets or 
overflow of packets which has been sent otherwise the 
delay may be leads to congestion. To overcome this 
problem, the proposed method takes place at seven stages. 
By using the Lempel-Ziv-Oberhumer Coding (LZOD) 
the congestion could be controlled. The simulation result 
shows that the proposed method performance is 30% 
higher than the existing method.
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ABSTRACT

Unhealthy lifestyle, lack of awareness on health behaviors, and lack of documentation on health aspect in 
the education of 3-6 year-old children are some of the concerning issues that contributed to the increase 
of childhood obesity cases. Hence a study with developmental research design was conducted to develop 
a health education program for 3-6 year-old children in preventing childhood obesity. MyPObes-PaF was 
developed based on the data obtained from i)focus group discussion conducted with 38 children between 4-6 
year-old, ii)interview sessions with four experts in physical activities, dieticians, and experts in educational 
psychology, iii)interview sessions with eight school teachers, and iv)document analyses. The findings of the 
study indicated that the MyPObes-PaF program with the application of child-friendly approach is a health 
education program with high content validity, with S-CVI for physical activity module =0.89, S-CVI for 
diet module =0.90, and I-CVI for the application of child-friendly concept =0.88; ACP=90%. In conclusion, 
MyPObes-PaF is a health education program that can be implemented to children of 3-6 year-old. This study 
suggested that kindergartens and pre-school in Malaysia to establish health education programs with the 
implementation of child-friendly approach as an effort to prevent childhood obesity.

Keywords: Health Education Program, Childhood Obesity, Physical Activity, Diet, Prevent Childhood 
Obesity.

INTRODUCTION

Cute and cuddly children are liked by many. 
However, when the children have obese, it becomes 
a problem that has to be taken seriously1,2. A number 
of opinions indicated that there is no problem to have 
chubby and obese child as they might lose their weight 
while growing up2,3. Such opinion contradicts with 
studies which showed the pattern of obese children to 
grow up as obese adults. A study conducted by Junior 
et al.4 discovered that obese children at the age of 1-5 
years-old are significantly at high risk to grow up as 
obese adults. They are also at risk to remain inactive 
and unwell5, as well at the risk of chronic ailments such 
as psychosocial problems, high blood pressure, and 
coronary heart disease in their teenage or adult years4,6. 
Furthermore, when these children start socializing with 
their peers, they might be teased and ridiculed verbally 
due to their physical condition. Eventually these children 
might be impacted psychologically and might be a reason 

for them to feel alienated7. Such situation illustrates 
that childhood obesity is an important issue that need 
to be addressed immediately. This is consistent with the 
statistics started at the end of 2009 in Malaysia which 
indicate that obesity is not an exclusive issue to adults 
only. In fact, 6.6% of children at the age of seven years-
old were found obese and the case increased to 13.8% 
for 10 year-old children8. Recent statistics reported that 
childhood obesity continues to increase at the average of 
1% of reported case to hospital every year9. Therefore, it 
is necessary to take a moment to think the reason behind 
childhood obesity.

The results of literature study indicated that they 
are various factors contributing to the increase of 
childhood obesity. One of the factors include unhealthy 
and imbalanced eating habit such as excessive intake 
of sweet food and soft drink, low levels of water 
intake, fruit and vegetable, and constantly skipping 
breakfast. Such eating habits are found to have positive 
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relationship with the increase of adiposity tissue in the 
body which leads toward childhood obesity10,11. Another 
contributing factor to childhood obesity is the lack of 
physical activities such as exercise, doing house chores, 
and playing sports. Studies have shown that 76% of 
children between 3-6 years-old with obesity problem 
were having lack of physical activities12,13. Therefore, 
the children need to be exposed and educated about 
being healthy and prevent obesity in order for them to 
grow as healthy adults in the future.

Children with obesity issue will be likely to gain 
the benefit of joining awareness-raising intervention 
program and will be more willing to practice active and 
healthy lifestyle, and to practice balanced and healthy 
diet in their daily routine. Forming regular health 
practices in children should be considered as important. 
This is supported by previous studies which indicated 
that routine practices of the children will become a 
habit while they are growing up13. WHO2 agreed that 
early education on healthy diet and physical activities 
is the best step in overcoming childhood obesity. The 
process of educating the children can be done at home 
or at school with the collaboration from parents, society, 
and related authorities to raise awareness about health. 
Recommendations on education-based awareness 
program that emphasizes on healthy diet and physical 
activities are important. However, so far there is no 
structured health program or module implemented as 
recommended by WHO2. Research conducted on the 
curriculum for early childhood education in Malaysia 
discovered that there is a lack of documented information 
emphasizing on healthy diet and physical activities. 
Most of the planned programs conducted on the children 
were focusing on preparing them for their schooling 
years14. The most exposure given if any was focused on 
general health such as dental care, hand washing, and 
daily diet15, but there was no specific module or program 
on health and prevention of obesity.

In that regard, it is deemed necessary to develop a 
structured health program for 3-6 year-old children and 
should be focusing on general health with more emphasis 
on healthy physical activities and diet to prevent obesity. 
The only question is what type of learning program or 
module that can impart knowledge and practical skills of 
health and obesity prevention to the children? A number 
of previous studies conducted in Hatyai, New York, 
Chicago, Massachusetts, and California have developed 
and implemented a number of health programs which 

included equal emphasis on diet and physical activity 
components as well as on general health. Those programs 
were developed to prevent obesity among children at the 
age of 1-10 years-old. Findings from studies conducted by 
Mo-suwan et al16, Harvey-Berino & Rourke17, Dennison 
et al18, Fitzgibbon et al19, Gortmaker et al20, and Weiss 
et al21 indicated that education-based health programs 
have given positive impacts to the children in losing 
weight and in curbing the increase of their BMI. Those 
studies discovered that there were significant differences 
in their health behaviors after participating in the health 
education programs prepared for them. The researchers 
were also able to notice and record the increase on health 
knowledge among the children as they were able to give 
health related ideas and suggestions to their parents in 
providing them with healthy diet and encouraging them 
to be more active physically as compared to their habits 
and lifestyle before getting involve with the intervention 
program. Hence, those researchers suggested for the 
development of health promotion to be imparted to the 
children as early as 3-6 years-old as one of the efforts to 
prevent childhood obesity.

Additionally, the process of educating children 
about health and obesity is a challenge due to the nature 
of children who love playing and the complexity of 
imparting awareness on health in their learning process. 
In fact, children spend their every second awake with 
playing22. Thus this shows that the children need a fun 
and exciting learning process so that it will become 
a meaningful process to master the mind, attract, 
and motivate the children to practice what they have 
learned in their daily lives as acquired health behaviors. 
Omrod23 agreed by stating that the implementation of 
psychological approach in children education is one 
of the approaches towards fun and effective learning 
process for them to develop the desired behaviors. 
Studies conducted by Broberg, Kytaa, and Fagerholm24 

on the application of psychology and the implementation 
of child-friendly approach in childhood education 
discovered that majority of the children (80%) were able 
to be in control to what they were learning and to master 
the content without being forced and showed enthusiast 
to share the knowledge with others such as telling their 
parents on the lesson that they had in the classroom or to 
scold their siblings for littering.

Referring to related issues and literary research 
on past studies have sparked an idea to the current 
researchers to develop a health education program 
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for children at the age of 3-6 years-old with fun and 
interesting teaching and learning approach that can 
attract them to learn and to prevent obesity. Therefore 
this paper is going to discuss further on the development 
of the health education program which consisted of 
modules for physical activity and diet. In this study, the 
researchers intended to develop a child-friendly health 
education program that is interesting and meaningful 
for the children and in the same time effective to impart 
knowledge and practical skills on the prevention of 
obesity through health behavior practices.

METHODOLOGY

This study was conducted by using developmental 
research design25 with the purpose to develop a 
health education program for 3-6 year-old children 
in preventing obesity. This study adopted concurrent 
triangulation method26 where the researchers used 
qualitative and quantitative approaches simultaneously 
to ensure the content validity of the developed program. 
The dependent variable for this study was the childhood 
obesity prevention among 3-6 year-old children, and the 
independent variables were dietary module, physical 
activity module, and child-friendly approach which were 
measurable through interview analysis conducted with 
4-6 year-old children, dieticians, experts on physical 
activity and educational psychology, and teachers as 
well as document analysis.

Sample: The samples for this study were consisted of 4-6 
year-old children, dieticians, experts on physical activity, 
experts on educational psychology, and kindergarten 
teachers. A total of 38 children with parental consent, 
4 dieticians, 4 physical activity experts, 4 educational 
psychology experts, and 8 kindergarten teachers were 
involved in this study. They were chosen through purposive 
sampling and were interviewed according to the interview 
protocol in order to collect data for this study.

Data Collection: Data collection methods used in this 
study consisted of i) focus group discussion with the 
4-6 year-old children, ii) interviews with the experts, iii) 
interviews with kindergarten teachers, and iv) document 
analysis. Interview protocol was developed and 
implemented in order to obtain the needed information27 
and it started with introduction and followed by transition 
questions, key questions, and closing/reflection28,29. Data 
were collected by note taking and video recording. The 
data collection sessions were done until each protocol 
question reached saturation level29.

Instrument: The instrument used in this study was 
interview protocol. The protocol was based on the 
findings of document analysis. Five protocols were 
prepared to cater each group of sample which included 
i) focus group discussion with 4-6 year old children, ii) 
interview sessions with experts in physical activities, 
iii) interview sessions with dieticians, iv) interview 
sessions with experts in educational psychology, and 
v) interview sessions with kindergarten teachers. This 
instrument was used to develop content validity for the 
dietary and physical activity modules for the obesity 
prevention program for children at the age between 3 
to 6 years old. The interview sessions were conducted 
according to the protocol developed which consisted 
of 10 questions: 3 introductory questions, 1 transition 
question, 3 key questions, 2 reflection questions, and 1 
closing question. Internal validity and reliability of the 
instrument were statistically proven to be satisfactory 
based on the high value of Cronbach’s alpha between 
0.83 and 0.89. Collected data were used to develop the 
content for dietary and physical activity modules of the 
health educational program with the inclusion of child-
friendly approach and were analyzed to determine the 
strength of the program.

RESULTS

This study was conducted with the objective to 
develop a program to prevent childhood obesity for 
children between the ages of 3-6 years-old. The program 
was developed based on the information gathered through 
interview sessions conducted on the experts, teachers and 
children within the targeted age range in order to ensure 
the efficacy of the program in imparting the knowledge 
and practical skills on health through the modules.

Program Module Development: The study was initiated 
with data collection process in order to develop the 
modules for childhood obesity prevention program. 
Collected data were analyzed inductively and were 
coded descriptively by using ATLAS.ti version 7 in 
order to process the needed information to develop the 
content for the program. The contents were then framed 
and arranged thematically and discussed based on the 
objective of the childhood obesity prevention program. 
Data collected through interview sessions conducted on 
dietary experts, physical activity experts, and educational 
psychology experts provided the needed information to 
develop modules related to physical activity and diet with 
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the inclusion of child-friendly approach. Hence a program 
known as MyPObes-PaF was developed. The content 
planning of each module is as described as below.

 (1) Content on physical activity module in 
childhood prevention program for children 
between 3 to 6 years old

Physical activity module content

 1. Objective: By the end of physical activity module 
implementation, the children should be able to:

 z do physical activity as thought as daily their 
daily routine

 z remain BMI at the 85th percentile with low 
body fat level

 z accept and respond in the physical activity 
module developed

 2. Focus of the module: It consisted of the following 
aspects:

 z Knowledge
 z Activities

 3. Features of knowledge aspect: Health knowledge 
on physical activity is to be delivered to the 
children through indoor and outdoor classroom 
activities aided with notes included with child-
friendly approach such as:

 z the use of language suitable for the children
 z the use of cartoon illustration
 z the use of animation
 z colorful and cheerful notes
 z the insertion of music or nursery rhymes

 4. Features of activity aspect: The activities 
prepared and conducted with child-friendly 
approach with the following features:

 z Casual and playful activities
 z Able to assist in child growth and development
 z Cater for physical and emotional health of the 

children
 z Enable the children to be choose the activity 

to be conducted in order to fulfill their 
emotional, needs and nature

 5. Teaching and learning notes: Inclusion of child-
friendly approach in the preparation of notes with 
the following topics:

 z Physical activity

 z Types of physical activity

 z Physical activity pyramid

 z Ways to exercise

 z Exercise recommendation (Part 1)

 z Exercise recommendation (Part 2)

 z Exercise recommendation (Part 3)

 z Exercise recommendation (Part 4)

  ** parents’ involvement required in childhood 
obesity program

  ** parents to receive same notes as used in school 
for the program

 6. Activity planning: Activities to be planned in 
physical activity module with the inclusion of 
child-friendly approach:

 a. Stretching exercise

 z Light exercise for warming up

 z Duration: 5-10 minutes

 b. Aerobic (alternate with games)

 z Aerobic with animated video

 z Aerobic by using ‘SenamSeni Malaysia’ 
video

 z Aerobic by using ‘1 Murid 1 Sukan’ video

 z Duration: 30-40 minutes
 c. Games (alternate with aerobic)

 z Group games

 z Example: ball game, hurdled race, jump 
rope, exploration/treasure hunt, poison ball, 
musical chair, inventive games, arranging 
straws, poison box, Lego or bowling

 z Traditional games: chicken and fox, cat and 
mice, enjit-enjitsemut, pukulberapa Datuk 
Harimau

 z Duration: 30-40 minutes
 d. Total duration needed: 1 hour per day or 

session
 e. Frequency

 z 3 days a week

 z Every Tuesday, Wednesday and Thursday
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 7. Schedule: The program to be conducted as 
follows:

 a. Stretching – warming up (2 minutes)
 b. Aerobic/games (30-40 minutes)
 c. Stretching – warming down (2 minutes)
 d. Short break and water drinking (5 minutes)
 e. Teaching session related to module and quiz 

(5-10 minutes)
 f. Homework (weekend)

 8. Affirmation method: Affirmation methods 
need to be applied throughout the session which 
include:

 z praising and giving reward/award

 z performance of the students to be recorded in 
their star chart 

 z smile and cheer from the instructors

 9. Parental involvement: Purpose of parental 
involvement in the program:

 z to report physical activity conducted by the 
children at home

 z to help in maintaining positive changes of 
the children to continuously be motivated to 
practice the lesson that they have learned at 
home

 z to assist in the daily learning and practice of 
the children as they are still young to make 
decision and fully depending on the activities 
of the parents at home

 z to practice the same affirmative technique used 
such as praising and giving reward/award or 
the use of star chart to ensure that they will be 
continuously motivated even at home

 (2) Content on dietary module in childhood 
prevention program for children between 3 to 
6 year-old

Content on dietary module

 1. Objectives: By the end of the implementation of 
dietary module, the children should be able to:

 z consume healthy and balanced diet in their 
daily meal

 z maintain BMI at 85th percentile with low 
body fat level

 z accept and respond in the dietary module

 z follow healthy and balanced eating habit

 2. Focus of the module: Dietary module consisted 
of the following aspects:

 z Knowledge

 z Activities

 3. Features for knowledge: Health knowledge on 
physical activity is to be delivered to the children 
through indoor and outdoor classroom activities 
aided with notes included with child-friendly 
approach such as:

 z the use of language suitable for the children

 z the use of cartoon illustration

 z the use of animation

 z colorful and cheerful notes

 z the insertion of music or nursery rhymes

 z the use of appropriate videos

 z narrative learning sessions

 4. Features for activities: The activities prepared 
and conducted with child-friendly approach with 
the following features::

 z Casual and playful activities

 z Able to assist in child growth and development

 z Cater for physical and emotional health of the 
children

 z Enable the children to be choose the activity 
to be conducted in order to fulfill their 
emotional, needs and nature

 z Healthy and balanced food preparation 
activity for the children (kindergarten menu)

 z Food preparing by using healthy food and 
methods (as taught by teachers and cooks)

 5. Teaching and learning notes: Inclusion of child-
friendly approach in the preparation of notes with 
the following topics:

 z Healthy

 z Food pyramid

 z Animation video related to healthy and 
balanced diet
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 z Healthy and balanced diet for children

 z Your plate

 z Rice and cereal

 z Fruits and vegetables

 z Cartoon video on healthy and balanced diet

 z Oil and fat

 z Snack

 z Spinach and broccoli

 z Eating healthily

  ** parents’ involvement required in childhood 
obesity program

  ** parents to receive same notes as used in school 
for the program

 6. Activity planning: Activities to be planned in 
physical activity module with the inclusion of 
child-friendly approach:

 a. Stretching exercise

 z Light exercise for warming up

 z Duration: 5-10 minutes
 b. Aerobic (alternate with games)

 z Aerobic with animated video

 z Aerobic by using ‘SenamSeni Malaysia’ 
video

 z Aerobic by using ‘1 Murid 1 Sukan’ video

 z Duration: 30-40 minutes
 c. Games (alternate with aerobic)

 z Group games
  Example: matching game (food and pyramid 

level), rearranging food in the pyramid, 
matching food to its category, food related 
games, treasure hunt/exploration on diet, 
poison food, musical chair, poison box or food 
related puzzle

 z Duration: 30-40 minutes
 d. Total duration needed: 1 hour per day or session
 e. Frequency

 z 3 days a week

 z Every Tuesday, Wednesday and Thursday

 7. Schedule: The program to be conducted as 
follows:

 a. Stretching – warming up (2 minutes)

 b. Aerobic/games (30-40 minutes)

 c. Stretching – warming down (2 minutes)

 d. Short break and water drinking (5 minutes)

 e. Teaching session related to module and quiz 
(5-10 minutes)

 f. Homework (weekend)

 8. Affirmation method: Affirmation methods 
need to be applied throughout the session which 
include:

 z praising and giving reward/award

 z performance of the students to be recorded in their 
star chart

 z smile and cheer from the instructors

 9. Parental involvement: Purpose of parental 
involvement in the program:

 z to report eating habit of the children at home

 z to help in maintaining positive changes of 
the children to continuously be motivated to 
practice eating healthily at home

 z to assist in the daily learning and practice of 
the children as they are still young to make 
decision and fully depending on the diet 
routine prepared by parents

Validity of the modules developed: Content validity 
analysis was conducted in order to ensure that the content 
of dietary and physical activity modules developed in 
this study is adequate for all measurable variables. 
Table 1 presents the computation on the content validity 
index for the scale of 9 main items in physical activity 
module. Referring to Table 1, the result for inter-rater 
test analysis indicated high content validity for physical 
activity module in MyPObes-PaF program with S-CVI 
= 0.89. This value indicated that the content reliability 
of the program was high thus indicating that the module 
can be accepted for implementation. The result of this 
analysis supported the researchers’ hypothesis that health 
education program for children should emphasize on 
healthy and active physical activities in order to provide 
optimum impact on preventing childhood obesity.
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Table 1: Computation of content validity index for the scale of 9 main items in physical activity module

Second expert rater
First expert rater

Total
‘Item’ Scale 1 & 2 ‘Item’ Scale 3 & 4

‘Item’ scale 1 & 2 1 0 1
‘Item’ scale 3 & 4 0 8 8

Total 1 8 9
S-CVI = 8/9 = 0.89

Table 2 presents the computation of content validity index for the scale of 10 main items in dietary module. 
Referring to Table 2, the result of inter-rater test analysis indicated high content validity for dietary module in 
MyPObes-PaF program with S-CVI = 0.90 thus indicating that the module can be accepted for the implementation in 
the program. The result of this analysis supported the hypothesis that health program for children should emphasize 
on healthy and balanced diet in order to provide optimum impact in preventing childhood obesity.

Table 2: Computation of content validity index for the scale of 10 main items in dietary module

Second expert rater
First expert rater

Total
‘Item’ Scale 1 & 2 ‘Item’ Scale 3 & 4

‘Item’ scale 1 & 2 1 0 1
‘Item’ scale 3 & 4 0 9 9

Total 1 9 10
S-CVI = 9/10 = 0.90

Table 3 presents the expert rate on 4-scale items: item at scale 3 or 4 at 4 relevance score scale. Referring to Table 
3, the result of inter-rater test analysis indicated high validity for the features of child-friendly approach application in 
MyPObes-PaF with I-CVI = 0.88; ACP = 90% thus indicating high reliability of the program. This signified that the child-
friendly features were acceptable to be implemented in the program. The result of this analysis supported the hypothesis 
which stated that health program for children should emphasize on child-friendly teaching and learning approach in order 
to provide optimum meaningful learning experience in promoting health and preventing childhood obesity.

Table 3: Expert rate on 4-scale items: item on scale 3 or 4 in 4 relevance score scale

Item Expert 1 Expert 2 No. of agreement CVI
1 X - 1 0.5
2 X X 2 1.0
3 X X 2 1.0
4 X X 2 1.0

Mean expert 
proportion 1.0 0.8

**Mean I-CVI =
Relevant proportion

**ACP =

0.875
0.875
90%

** I-CVI = item-level content validity index
** ACP = average congruency percentage

The researchers also conducted internal consistency test for the content of MyPObes-PaF program. Table 4 
presents the statistical explanation on the internal consistency of the program. The result for the test indicated that 
the Cronbach’s Alpha value for the internal consistency of the program at 0.87. Thus it indicated that the content of 
MyPObes-PaF program has high internal consistency and reliability and the content were fit to be implemented in 
childhood obesity prevention program for children 3-6 years old.
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Table 4: Internal consistency statistics

Cronbach’s 
Alpha

Cronbach’s Alpha Based on 
Standardized Items

N of 
Items

.865 .900 102

The results of inter-rater test and internal consistency 
of the modules indicated that the development of health 
education program in preventing childhood obesity 
developed through this study was a good model for such 
program with acceptable quality, strength and content 
adequacy to be implemented to 3-6 year old children. 
Therefore MyPObes-PaF program fits to be a model to 
prevent childhood obesity. Generally, the inter-rater and 
reliability analyses conducted have statistically proven that 
the views provided by the experts in physical activity, diet, 
and educational psychology were valid to be developed as 
physical activity and dietary modules to be implemented 
with child-friendly approach for the program.

DISCUSSION

This study indicated that MyPObes-PaF program is 
a program with quality, strength, and content adequacy 
to be accepted and implemented to 3-6 year-old children. 
The development of MyPObes-PaF program contributed 
to the development of two main modules which were 
physical activity and dietary module through child-
friendly delivery. MyPObes-PaF was the main focus of 
this study even though there were other health programs 
for children developed in previous studies. The findings 
of this study indicated that child-friendly childhood 
obesity prevention program is highly needed as an 
effort to prevent childhood obesity. These findings were 
supported by WHO2 which stated that early education 
on diet and physical activity is a good step in preventing 
childhood obesity. Such health program may assist in 
producing active, healthy, smart and disease-free children 
for the future. Additionally, early exposure on health may 
provide the children with knowledge and practical skills 
in practicing healthy behaviors such as exercising, eating 
healthily or to be actively involved in physical activity as 
part as their daily routine. Studies have shown that routine 
practice of children’s behaviors will become habits when 
they have grown up13. Therefore, early exposure on health 
and obesity should start in childhood education.

The current researchers discovered that dietary and 
physical activity modules were the main modules to 
be included in childhood obesity prevention program. 

This is because the main cause of childhood obesity 
is due to the eating habits and physical activity of the 
children. Diet and physical activities are some of the 
needs of the children that need to be fulfilled. Obesity 
prevention program should be exposed to the children as 
early as possible in order to reduce the ever increasing 
statistics of obesity. Therefore, the best way to deal 
with such issue is to consider the factors contributing 
towards obesity and to develop a module on dealing with 
them to prevent obesity. This is essential since the fact 
stated that children with obesity issue will remain obese 
when they grow up13,30. In addition, these children are 
also exposed and have higher risk for chronic illnesses 
e.g psychosocial problems, high blood pressure, and 
coronary heart diseases during adolescence and adult 
years6,13. Based on such phenomena, MyPObes-PaF 
program which consisted of modules for physical 
activity and dietary was developed as an effort to prevent 
childhood obesity as well as to produce healthy and fit 
generation for the future.

The findings of the study also indicated that child-
friendly approach was the best approach that could be 
implemented in delivering the content of the program. 
This was agreed by six content experts of MyPObes-
PaF. In reality, the nature of children and childhood need 
to be understood as children live in their own living 
environment which is easily influenced and reacted to 
their wants and desires31. Therefore, the effort to control 
the mind of the children through child-friendly approach 
is seemed as desirable with the purpose for the children 
to develop and practice health behaviors as expected 
without being forced by anyone, to be happy with healthy 
living environment, and to be more motivated to practice 
health. Educational psychology theory was applied in 
the development of the program by including educating 
psychological approaches in the teaching-learning 
process of the childhood obesity prevention program. 
The implementation of child-friendly approach was 
viewed as necessary because it emphasized on cognitive 
and behavioral approaches psychologically to create 
meaningful learning experience for the children32. The 
findings of this study were in line with the study conducted 
by Broberg, Kytaa, and Fagerholm24 which indicated that 
the implementation of child-friendly approach enabled 
majority (80%) of the respondents to learn and acquire 
the knowledge taught without being forced.

Furthermore, this study discovered that MyPObes-
PaF program was a quality program with high content 
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validity: S-CVI for physical activity component = 0.89, 
S-CVI for dietary component = 0.90, I-CVI for child-
friendly concept = 0.99, ACP = 90% and Cronbach’s 
Alpha for content = 0.87. The results from the analyses 
conducted concluded that MyPObes-PaF program had 
high content validity and reliability thus statistically 
proven that it could be used in order to provide the 
desired implication to the health level of the children. 
This finding signified that the development of MyPObes-
PaF program was consistent with other health programs 
which were implemented in Hatyai, New York, Chicago, 
Massachusetts, and California. Health programs as 
proposed in the past researchers have proven that 
they were able to contribute towards the prevention of 
childhood obesity for children between 1-10 years-old. 
Thus, the development of MyPObes-PaF with its own 
strength was hoped to help producing healthy and obese-
free children. Additionally, MyPObes-PaF program 
was similar to the health program developed by past 
researchers18,21.

All health programs from the past studies contained 
dietary and physical activity modules as the main 
modules of the program. Although MyPObes-PaF 
program had several similarities in the content of the 
program as other health programs, yet it has its own 
strength. The content of MyPObes-PaF program and 
the teaching-learning approach were designed to be 
child-friendly. This program focuses more on the living 
environment of the children in order to encourage health 
behaviors and healthy lifestyle to them without feeling 
forced to do so. The features of this approach were 
expected to assist the learning process of the children in 
mastering the knowledge and practical skills on health 
and obesity which were stated as challenging due to their 
nature in preferring to play rather than to sit and listen 
to such complex topics. Therefore, the implementation 
of child-friendly approach would assist in mastering the 
mind, attracting the interest, and motivate the children 
to learn and practice health23 in their daily lives after the 
completion of MyPObes-PaF program.

CONCLUSION

The findings of this study clearly indicated that the 
development of MyPObes-PaF possessed its own quality 
and strength that could possibly contribute towards the 
acquisition of knowledge and practical skills of health 
behaviors among children and to lead them to be healthy 
and obese-free. The strength of MyPObes-PaF program 

includes the combination of physical activity and dietary 
modules with child-friendly approach in mastering 
the mind, motivating, and instilling awareness and 
meaningful learning experience to the children. Health 
education program with child-friendly approach such as 
MyPObes-PaF is a very important program that needs to 
be emphasized besides the emphasis of other academic 
learning and to be exposed to children as an effort to 
prevent childhood obesity. Thus this study proposed 
for such program to be implemented specifically in 
kindergarten to enable the children at the age of 1-10 
years-old to experience meaningful learning as well 
as to increase their knowledge on health and healthy 
behaviors in preventing childhood obesity.
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ABSTRACT

Both traditional and modern medicine share the same objective, which is to cure diseases and illnesses 
through its own way and concept. Similar to other traditional societies, the Siamese community also depends 
on traditional medicine to overcome health-related problems. The penetration of the modern medicinal 
elements into the Siamese community, however, does not diminish their knowledge and belief of the 
traditional medicine system completely. This is partly because traditional medicinal practices are still in 
much demand and the Siamese people believe that such practices are able to cure and treat diseases that 
could not be treated through modern medicine and treatment.  This article seeks to provide insights into 
the use of plants in traditional medicine among the Siamese community in the state of Kedah.  Discussion 
will focus on the types of plants used, the treatment methods employed, and the types of diseases treated 
through the use of traditional medicine by the studied community. Information for this research was obtained 
through field work, chiefly in the forms of interviews and participant observation, and archive research. In 
most cases, the plant-based medicine used by the Siamese community has two main functions. Firstly, to 
cure diseases and secondly, to defend self from being infected/affected by diseases. The research shows 
that the beliefs, customs, values, knowledge, experiences, and skills inherited from their ancestors have 
led the Siamese community to the practices of using plants in their traditional medicine until today. The 
Siamese community’s values, beliefs and heritage, where traditional medicine is concerned, are viewed as 
relevant and enduring irrespective of today’s modern lifestyle. The Siamese community medicinal practice 
is a national cultural heritage that continues to be of great value to the Siamese community.

Keywords: Culture, traditional medicine, plants, Siamese community

INTRODUCTION

Traditional medicine is defined as practices, 
approaches, knowledge and beliefs about health that 
involves the use of plants, animals, and medicines that are 
based on minerals, spiritual therapy, manual techniques, 
as well as exercise that are either specifically applied 
or combined to treat, diagnose or prevent diseases and 
maintain any individual’s health (Norhalim8).

The Siamese community’s traditional medicine 
practice is divided into two types, which are the use of 
plants such as plant roots and leaves as well as remedies 
that involve spells and black magic. The plants are 
commonly used to cure physical diseases such as fever 
and others. Spells and black magic are used to cure 
santau (Malay supernatural act of curse and poisoning), 
Malay voodoo and epilepsy. However, the use of spells 
and black magic depends on the intention of the person 

who utilises them. If the intention is good, the outcome 
would be good, and vice versa (Salmah12).

In general, the traditional medicine practiced by the 
medicine man (bomoh) could be categorised into three 
basic elements, namely, the material used, what is being 
done, and what is uttered. The first element refers to the 
use of plants or tool; the second refers to the rites, and 
the third element is spells or incantations (Rosnah11).

LITERATURE REVIEW

The arrival and influx of the Siamese people to the 
Malay Peninsula in the 19th century is not a recent event 
as the Siamese have begun to reside in Kedah earlier on. 
It is not known exactly when the Siamese first came to 
this country. An oral history source confirms that the 
migration of the Siamese begun as early as 1456. At that 
time, Kedah served as one of the sub-headquarters, for at 
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least 15 years long, that collected and distributed food for 
the Siamese armed force in the Malay Peninsula. Some 
of the army members remained in Kedah even after the 
war has ended to work as farmers. It is possible that some 
of them might have left their descendants through their 
marriage with local women, which led to the formation of 
the Siamese minority until present day (Ee Lin4).

One of the prominent traits of the Siamese 
community settlements in Kedah, specifically, and in 
the Malay Peninsula, generally, is that this community’s 
settlement usually centres at one specific area and 
region (localised). Almost 95% of them reside at four 
northern states of Malaysia (Kedah, Perlis, Kelantan, 
dan Terengganu).  A small number of the settlements 
could be found in Perak and Selangor. What is more 
unique is that in these four known states, the community 
is commonly found in areas that are close to the borders 
or on the Thai borders itself (Asiah Othman3).

Most of the Siamese village settlements in Kedah 
are in the inland areas, such as Changlun (Kubang Pasu 
district), Pokok Sena (Padang Terap district), Padang 
Pusing (Kota Star district), district of Baling and Sik 
(Abu Hassan, 1976).  

The Siamese settlement in Kedah is identifiable 
through the presence of their Buddhist temples, known 
as wat in Thai language, in their villages. There are 
some 49 wat in Kedah. The wat functions as a centre 
for the Siamese community to conduct social activities, 
including religious and cultural activities (Meri, 2015). 

Politically, the Siamese community is viewed as 
holding the Bumiputra status. The Bumiputra includes 
the Malays, the natives of Sabah and Sarawak, the 
Portuguese community in Malacca and the indigenous 
people of the Malay Peninsula. The Siamese community 
has been acknowledged by the Malaysian leaders as 
the citizens of this country and the Siamese community 
has been awarded Malaysian citizenship. The Siamese 
community in Kedah covers some 23, 274 people 
from the total population of the Siamese community in 
Malaysia (Laporan Tahunan Jabatan Perangkaan6).  

The rights and interests of the Siamese people are 
inserted and documented in the constitutions of Kedah, 
Perlis, Kelantan, Perak and Terengganu. All these laws 
employ the term ‘Siam’ in documenting the rights and 
privileges of the Siamese in the state constitutions. 
Undang-Undang Tubuh Negeri Perak also uses the 
word ‘Siam’ where the code provides that the state has 

to appoint a chief of a village from amongst the local 
Siamese community to represent the Siamese community 
in the area of Pengkalan Hulu (who in turn, represents 
the Perak Siamese community). In fact, in Kedah and 
Perlis, there is a document known as Sijil Pertanian 
Siam (Siamese Agricultural Certificate) that is issued 
out by the state government as a condition to allow the 
Siamese community in both states to put in application 
for lands that are gazetted as Malay Reserved Lands. 

There are two groups of Thai-speaking communities 
in Kedah. The first is known as the Sam Sam community, 
while the second is the Buddhist Siamese society (Keiko 
Kuroda5). The Sam Sams were purposely brought into 
Kedah during the war (Archaimbault2). The Sam Sams 
are believed to be descendants of the Malay captives 
who were taken to Thailand during the wars between 
Kedah and Thailand in the 14th century. The descendants 
of these Malay captives were taken back to Kedah in 
the 19th century during the war between Kedah and 
Thailand in the 19th century. The Sam Sams are mainly 
Muslim Siamese Malays and regarded as one of the sub-
Malay ethnic groups in the 1911 statistics. The Siamese 
Malay populations only made up of 5 per cent of the 
entire population at that time. They were called the 
Sam Sams as they are believed to be of a mixed race of 
Malay or Chinese blood and Thai. Currently, the Sam 
Sam community could be found in the areas of Kubang 
Pasu, Padang Terap, Baling and Kroh (Asiah Othman3). 

The Siamese community members still hold 
strongly to the animistic beliefs, specifically beliefs 
in the supernatural world and of ghosts that intervene 
their daily lives. Hence, the medicine man plays central 
roles in their lives. Animism and Buddhism are blended 
and practiced together by this community. They believe 
in the supernatural, demons, ghosts, spirits, ghouls, 
and hobgoblin. Apart from this, they also observe the 
etiquette (dos and don’ts) that they inherited from their 
forefathers. The do’s and don’ts were established to 
teach the community members to practice good values 
in their lives. They believe that good values are reflected 
through their actions, specifically by restraining self 
from doing things that could harm or affect other people’s 
peaceful life. These established ways that are observed 
by the Siamese community are also one of the means to 
disperse advice and teachings indirectly so as to avoid 
offending others.  Nevertheless, most of the established 
ways are perceived traditional inherited beliefs that are 
irrelevant and illogical these days.
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METHOD

The data for this study were obtained through 
field work conducted in Kedah, mainly via interviews 
and participant observation (Adlina1). Interviews were 
carried out, mostly in the forms of in-depth interviews 
and focus group interviews (Normadiah9). These types 
of interviews involve many informants to ensure that 
a phenomenon studied becomes more representative 
or represents specific society. The interviews were 
open and unstructured. Several medicine men and 
midwives (bidan kampung) were interviewed to obtain 
information pertaining to the use of plants in traditional 
medicine. The information acquired includes how they 
sought knowledge about the use of the plants, types of 
plants used, how and when the plants are used, the uses 
of the plants as well as the effects of the plants to the 
informants. Participant observation was employed when 
the researchers went along with the informants to collect 
plants and observed how the plants were used.

The data obtained were then analysed using the 
emic and etic perspectives. Emic and etic perspectives 
refer to the analysis of the agent’s/actor’s perceptions 
and behaviour in a cultural phenomenon (Harris, 1984). 
Emic perspective, on one hand, allows observations of 
an event to be analysed from the studied community’s 
perspective. Etic perspective, on the other hand, refers to 
the researcher’s ability to identify the forms, relationship 
and meaning of an event based on the researcher’s 
perspective (Nanda & Warms7).

Plants and its Uses in Siamese Traditional Medicine: 
The Siamese community has used various types of plants, 
since time immemorial, to cure all kinds of diseases, such 
as hypertension, diabetes, eye problems, black magic, 

accidental wounds, fever and stomach ache. Usually, 
plant-based medicinal knowledge is a public knowledge 
that is disseminated to all society members. Each 
household, normally, has a family member, who is in the 
know of the use and properties of the plants as medicine.

There is a rational behind every single use of plants 
in medicine. The plants are bitter taste, hot (producing a 
burning sensation to the tongue), and have the cold and 
warm elements. Plants that are hot are used to remove fat, 
while bitter taste plants are usually used to cure wounds. 
The function of warm plants is usually to increase the 
heat of diseases considered cold, while cold plants are 
expected to bring down the temperature of warm diseases. 
Crab claw herb (daun ketumpangan air), for instance is 
crushed and apply on the forehead of individuals suffering 
from headaches.  This herb is considered cold and cold 
plants could bring down high temperature.

The parts of the plants commonly used for various 
remedies are the leaves, stems/stalks, shoots, roots, 
twigs, fruits, flowers, tree barks and latex. The use 
of these parts of the plants depends on the types of 
diseases and types of plants. There are many ways on 
how the Siamese community uses these plants. The 
remedies could either be applied, smeared, used as 
drops, compressed, spit on, or massaged on the affected 
areas. They are also used in bath and made into amulets 
or demonifuge. The remedies are applied, rubbed on, 
smeared, or compressed for external use to dry and 
reduce the wounds, kill the germs and get rid of gas that 
might have blocked muscles or veins.

Broadly, the use of medicinal plants among the 
Siamese community serves two purposes, which are 
to cure diseases and defend self from being infected/
affected by diseases.

Table 1: Various plants and their health benefits

Name of plants/
herbs 

Part(s) of plants 
used (twigs, 
leaves, roots, 
and others)

How remedies are prepared 
and used Purpose

Effects/
abstinence 

ritual

Batawali (Batang 
Wali/Akar 
Seruntun)

(Siamese language: 
Khetmun; 

Thai language: 
Boraphet)

Scientific name:  
Tinospora 
tuberculata

Stems

Thinly slice the stem of batawali.  
Leave it to dry. Boil 2-3 slices of 
dried batawali in water. Strain the 

liquid and drink.
Thinly slice the stem of 

batawali, blend and squeeze 
the liquid. Drink.

Good for health, is 
used to treat diabetes 
and hypertension, to 
treat scalp (dry and 

dandruff), helps with 
dehydration, to cool 
the body and good 

for fever.

-

Use the latex from the batawali 
stem. Rub on wounds.  To treat wounds
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Betel leaves (Sirih)
(Siamese language: 

Bai phu)
Scientific name:  

Piper betel

Leaves/shoots

The healers usually chew the 
leaves and spit on the area that 

is covered with shingles

To treat shingles

The wounds 
will dry in two 
or three days. 

Modern people 
do not believe 
in this method 

as shingles 
need to be 
treated in a 

clean manner

Leaves

Slice the leaves and mix with 
cold water. Place the remedy 

on the patient’s head and wipe 
his/her face

To treat bleeding 
from the nose  

(epistaxis)
-

Leaves

Used  in spells/
incantations or any 

purpose in traditional 
medicine

-

Shoots of Common 
guava (Pucuk 
Jambu Batu)

(Siamese language: 
Yort phor/bai 

falang)
Scientific name: 
Psidium guajava

Shoots/leaves

Crush the shoots with some 
turmeric and bedak sejuk 

(traditional powder made from 
fermented rice). Apply to body 

and face.

To treat spots caused 
by measles -

Cat’s whiskers 
(Misai Kucing)

(Siamese language: 
Thon nuat meaw)
Scientific name:  

Orthosiphon 
stamineus

Whole plant Boil the plant in water and 
drink its liquid.

To treat urinary 
bladder and kidney 
problems, to lower 

high blood pressure, 
to treat diabetes and 
sinusitis and prevent 

gastric.

-

Chamber bitter/
Gripeweed/

(Dukung Anak)
(Siamese language: 

Luk tai bai)
Scientific name: 

Phyllantus urinaria

Whole plant Boil the plant in water and 
drink its liquid.

Good for health, 
is used to increase 
appetite, to treat 
gastric, to lower 

high blood pressure, 
to treat malaria, to 

reduce coughing, to 
relieve stomach pains.

-

Siamese weed/
(Rumpai Siam/ 
Rumpai Kapal 

Terbang) 
(Siamese language: 

Bai khi kai)
(Thai language: 

Sap seah)
Scientific name: 

Chromolaena 
odorata

Leaves

Crush the leaves and mix 
with water/spit and rub it on 

wounds/stomach

To treat wounds and 
relieve bloating

-

To treat bruises
Boil the leaves of Siamese 

weed in water. Use the water 
for bathing
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Crab claw herb/ 
Pepper elder/ 

(Ketumpangan Air/
Sireh tanah)

(Siamese language: 
Phru dhin )

Scientific name:  
Peperomia pellucia

Leaves and stems

Eat as herbs or could be 
prepared and consumed as 

kerabu (Malay salad)

Good for health, 
to treat glaucoma, 

headaches, to relieve 
sore throat and fever, 

to reduce pimples

-
Crush and apply on head to 
reduce fever and headache

Roots and stems

Boil the roots and stem in 
water with some salt

Used to treat short-
sightedness (myopia) 
or long-sightedness 

(hyperopia)
-

Boil the roots and stem in water 
ad mixed with palm sugar

Used to treat 
haemorrhoid -

Ground/crush the roots and 
stem and apply at the affected 

rectal area

Used to treat 
discomfort at rectal 
area/lumps outside 

the anal

-

Place the roots and stems on 
the pot cover until they become 

withered and watery. Place 
some drops of the liquid into 

the ear that is in pain/infected.

Used to treat infected 
ear/ earache. -

Shameplant 
(Semalu)

(Siamese language: 
Ragap/Tonmai pak 

krakshed)
Scientific name:  
Mimosa pudica

Entire plant Dry the plant, boil in some 
water, and drink the extract. 

Good for health, 
is used to treat 

exhaustion, 
headaches, and 

diabetes.

-

Tamarind
(Asam Jawa)

(Siamese language: 
Som karm)

Scientific name: 
Tamarindus indica

Fruits

Eat together with salt or make 
some juice according to taste 
to soothe a sore throat and get 

rid of phlegm.

Soothes a sore 
throat and gets rid of 

phlegm.
-

Lime
(Limau) 

(Siamese language: 
Look nhau)

Scientific name:   
Citrus aurantiifolia

Fruits

Squeeze some lime and drink 
its juice

Good for the eyes, 
skin, and pimples. 

Helps to reduce 
headache and 

nausea. It also helps 
lower high blood 
pressure and raise 

low blood pressure. 
-

Get rid of a cough and phlegm 
Squeeze some 

lime juice and mix 
with 1 spoon of 
honey. Drink the 

concoction. 
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Ginger
(Halia)

(Siamese language: 
Khing)

Scientific name: 
Zingiber officinale

Rhizome

Grind (not too finely, grind to 
get the fragrant and taste). Boil 
the ginger in water and drink 

its juice

Helps to relieve 
headaches or nausea. 

It is suitable for 
patients undergoing 

chemotherapy 
treatment.

-

Rhizome
Helps to get rid of 

gas in the body, and 
bloating

-

Aloe vera
(Lidah Buaya)

(Siamese language: 
Lin khea/Wan hang 

chorakin)
Scientific name: 

Aloe vera

Leaves
Apply the gel to wounds

To treat hypothermia, 
small or minor burns 

-
Apply the gel to 

shingles area Cut to extract gel from aloe 
vera stems

Asiatic Pennywort/
Gotu kola (Pegaga)
(Siamese language: 

Bai bua bok)
Scientific name: 
Centella asiatica

Leaves Drink as juice or eat as herbs

Aids in reducing 
swelling, brings 

down fever, relieves 
fever and treats 

dehydration

-

Leaves Mix with some honey or fruits 
to prepare as juice

To prevent 
hypertension -

All parts Could be boiled to extract 
liquid 

Cools the body and 
refreshes the body, 

internally
-

Roselle
(Siamese language: 

Kachiap)
Scientific name:  

Hibiscus sabdariffa

Leaves and 
flowers

Could be used in curry or 
prepare as roselle juice

Leaves could be used 
to cure trichinosis, 
cough and removes 

phlegm.
Flowers could be 
used to prevent  

gallstone, reduce 
cholesterol, lose 

some weight, lower 
blood pressure, 
reduces blood 

viscosity,  reduce 
risk of prostate 
cancer for men 

-

Turmeric
(Kunyit)

(Siamese language: 
Kakmin)

Scientific name: 
Curcuma longa

Rhizome
Used to neutralize 
venom from king 

cobra
-
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Devil’s backbone 
(Pokok Lipan)

(Siamese language: )
Scientific name: 

Pedilanthus 
tithymaloides

Entire plant
Crush leaves and apply to 

areas affected by centipedes 
bites

- -

Kratom
(Ketum)

(Siamese language: 
Bai Thom) 

Scientific name: 
Mitragyna speciosa 

korth

Leaves Boil the leaves in water and 
drink the decoction

Used to treat high 
blood pressure -

Lansium
(Langsat)

(Siamese name: 
Bai Langsat)

Scientific name: 
Lansium 

domesticum Jack

Leaves 
Finely ground the leaves to 
extract juice and mix with 

rough salt
Used to treat fever -

Papaya
(Betik)

(Siamese language:
Malakor)

Scientific name:
Carica papaya

Fruits Drink Chinese tea that is 
steeped in papaya fruit Used to treat gout -

Papaya seeds Boil the seeds in water, strain 
and drink the extract Used to treat gout -

Green chiretta
(Hempedu bumi)

(Siamese language:
Fathalai churn)
Scientific name: 
Andrographis 

paniculata

All parts 
including the 

roots

Boil in water, strain and drink 
the extract

Used to treat high 
blood pressure -

Tacca cristata 
(Belimbing Tanah)
(Siamese language:

Khuang dhin)
Scientific name:
Tacca Cristata

Roots Boil in water Used to treat high 
blood pressure -

Angel’s trumpets
(Terung pungar)

(Siamese language: 
Ton Lamphong)
Scientific name: 

Brugmansia

Leaves The leaves are rubbed and 
applied with slaked lime

Used to treat 
shingles and to 
relieve mumps

-
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Banana
(Pisang)

(Siamese language: 
Kluai)

Scientific name: 
Musa

Fruits To be eaten To dislodge fish bone 
stuck in throat -

Mexican marigold
(Pokok Tahi ayam)
(Siamese language: 

Dok Dao Reang)
Scientific name: 
Tagetes erecta L.

Flowers

Boil flowers in water with 
some salt. Take the decoction 
and gargle (place in mouth, 

gargle and spit out)

Used to relieve tooth 
ache -

Lemon grass
(Serai)

(Siamese language: 
Ton Tak Khrai)

Scientific 
name (botany): 
Cymbopogon 

citratus

Stalks and roots Boil roots and stalks in water. 
Drink the decoction.

Used to relieve 
menstrual pain -

Stalks

Finely grind the stems of 
lemon grass. Place the mixture 

in a piece of cloth and press 
gently on the swollen area 

-Boil lemongrass stalks and 
drink its extract

Aids in getting rid of 
sweat stains, reduces 

swelling

Aids in reducing 
body heat due to 

fever and removes 
poison in body

Barringtonia
(Pokok Putat)

(Siamese language: 
Yort chik )

Scientific name: 
Barringtonia

Tree barks Grind the tree barks and mix 
with clay soil To treat itchy skin -

Longevity spinach
(Pokok Sambung 

nyawa)
(Siamese language:

Hua ra pha)
Scientific 

name: Gynura 
procumbens

Leaves

Eat one to three leaves as 
herbs. Boil the leaves in water 
and drink the decoction three 
times a day to treat diseases 

To treat rheumatoid, 
viral infection, 
inflammation, 
fever, enteric 

infection, heart/
kidney problem, 
constipation, and 

toothache.
Snake grass 

(Belalai gajah)
(Siamese language: 

Nguang chang/
phaya yor)

Scientific name:  
Clinacanthus 

nutans

Leaves

Finely grind the leaves and 
apply on areas that are affected 

with shingle or insect bites.
Blend three handfuls of snake 

grass leaves
until you get half a litre of 

juice. Drink the juice.

To treat shingles, 
skin ulcer, insect 

bites, swelling, fever 
and enteric infection.

Could be used to 
cure non-chronic 

cancer 
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Piper betel (Kaduk)
(Siamese language: 

Yot cha phru)
Scientific name: 

Piper sarmentosum 
Roxb

Roots and leaves

Boil the roots with seven 
leaves and roots of mangosteen 

until bubbles break 
continuously on the surface. 

Drink the decoction. 

To treat asthma, 
diabetes, flatulence, 
muscle pains, and 

lower blood pressure 

Spurges (Susu 
Nabi)

(Siamese language: 
Nam Num Phra In)

Scientific name:
Euphorbiaceae

Entire plant

Uproot the plant together with 
its roots and clean it. Place it 

in drinking water and drink the 
decoction on daily basis.   

To treat gout

Bitter melon plant 
(Peria katak)

(Siamese language:
Phak hai khang 

khok)
Scientific name: 

Momordica 
charantia

Leaves and fruits Boil in water and eat as herbs To lower blood 
pressure

Source: Field work

CONCLUSION

The above discussion has shown that the Siamese 
community depends heavily on the plants in their 
traditional medicine practices. They believe that every 
plant has its own uses that benefit their health in general. 
The plants are not only utilised to treat and cure diseases, 
they are also used to prevent diseases. Apart from that, 
the plants are also good and safe to be used as they are 
free from chemical products and poisons. The rise of 
modern medicine cost in current market, has inevitably 
brought the Siamese community closer to the traditional 
medicine.
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ABSTRACT

The existence of the breeding habitat of Anopheles spp. is an indicator that malaria transmission can occur 
in these locations. Vector-borne disease transmission areas consist of several factors such as zoogeography, 
altitude, geography, geology and total area. East Nusa Tenggara Province is an archipelago consisting of 
three large islands; Flores, Sumba and Timor. Timor Island is surrounded by a row of hills and consists of 
steep slopes. Plains are generally found in the coastal areas and estuaries. Timor Island also has regional 
savannah and steppes. The purpose of this study was to map the anopheles adult fauna and the larva breeding 
habitats in various topography of the Timor Island. The method used in this study was observational, with 
the technique of a cross-sectional survey research. The most commonly documented breeding habit of 
Anopheles spp. on Timor Island was rice fields and rivers. The malaria vector found was An. barbirostris. 
It is necessary to become aware of the spread area of malaria in relation to the pattern of cropping and 
irrigation patterns, and to increase the early warning system.
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INTRODUCTION

Indonesia with its large and diverse geographic has 
more than 30 Anopheles species and in approximately 
25% of the population residing in malaria endemic 
areas.1 The existence of a breeding habitat of Anopheles 
spp. is an indicator that the transmission of the disease 
can occur in the location. However, regarding the flying 
ability of the mosquito which is a maximum of two 
kilometres, the location of the breeding habitat will 
significantly determine the occurrence of Anopheles 
spp. within the same location. The density of certain 
Anopheles spp. is an indicator that the species has the 
opportunity to become a vector. This is an important 
factor because it can determine the frequency of malaria 
cases as well as the intensity of malaria transmission.2

According to the Indonesian Ministry of Health, the 
location of vector-borne diseases is determined by the 
topography and the existence of vectors that can adapt 
to the environment and local people’s lifestyle.3 A study 
also states that effective malaria control and elimination 
efforts need sufficient understanding on bionomic traits of 
each vector species with the geographical area.4Indonesia 
and Papua New Guinea (PNG Based on the location of 
the vector-borne disease transmission possibility, it is 
necessary to pay attention to several aspects, namely 
zoogeographic division, altitude, geographical location, 
geological composition and area.5 

East Nusa Tenggara Province is an archipelago 
consisting of three major islands; Flores, Sumba and 
Timor. Timor Island and the surrounding small islands 
are generally hilly, many of which consist of steep 
slopes.6 Plains are generally only found in the areas near 
the coast and river mouths. On the island of Timor, there 
are also vast areas of savannah and steppe.

The purpose of this study was to map the fauna of 
Anopheles spp. adults and larvae from various breeding 
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habitats according to the topography of Timor Island, 
where the selection of regions was based on the number 
of malaria cases found.

MATERIALS AND METHOD

The method was an observational design with a cross-
sectional approach. The sample location was chosen by 
considering the condition of Timor Island, which had 
limited or no information available about the malaria 
vectors of Anopheles spp. The study was conducted in 
Kupang and Timor Tengah Utara (TTU). In Kupang, the 
study took place in the rice field areas, while in TTU the 
study was conducted in hilly areas. The data was collected 
over nine months from March to November 2013, where 
for each location, the samples were taken three times. 
The variables were the species and the behavior of the 
vectors, potential breeding habitats of Anopheles spp., 
and the physical environment. The data analysis was 
carried out by studying the data phenomenon examined 
from the results of the measurements, examinations, 
observations and mapping. The researchers also carried 
out an identification of the present Anopheles spp. 
species, calculating density, ovarian dissection, vector 
status checking, mapping breeding habitat locations and 
Anopheles spp. Species present, as well as determining 
the results of an ELISA test.

RESULTS

 1. Anopheles spp. on Timor Island: There are eight 
Anopheles species that have been caught on Timor 
Island, namely An. macullatus, An. barbirostris, An. 
vagus, An. anullaris, An. tesellatus, An. flavirostris, 
An. indefenitus and An. aconitus. In Susulaku 
B Village and Popnam Village (hilly areas), the 
researcher found all eight Anopheles spp. species. 
Meanwhile, in Tebatan Village (rice field area), 
there was no evidence of An. Aconitus while in 
Tuapanaf Village, there was no An. tesselatus.

 2. Bloodsucking activity of Anopheles spp.: 
The total number of Anopheles spp. caught in 
the study came was 1,448. The most common 
species caught across the five study locations 
was An. vagus (n=706) while the least caught 
was An. tesselatus (n=7). The highest number 
of mosquitoes was found in Tesbatan 2 Village 
(n=342) while the least was in Popnam Village 
(n=172). In Tesbatan 2, Anopheles spp. started 
biting from the beginning of the night until the 
morning. The peak of the biting was 7 p.m. to 9 
p.m. and in the early morning, from 2 a.m. to 5 a.m. 
In Tupanaf, the peak started from 11 p.m. through 
until 4 a.m. Species domination in Kupang (rice 
field area) was An. Vagus (Table 1).

Table 1: The number of Anopheles spp. caught in Kupang and TTU in 2013

Species
Kupang TTU

Total %
Tesbatan 2 Tupanaf Susulaku B Popnam

An. maculatus 19 8 32 18 77 5.32
An. barbirostris 1 41 19 40 101 6.98

An. vagus 342 281 29 54 706 48.79
An. anullaris 100 88 106 26 320 22.11
An. tesselatus 1 0 3 3 7 0.48
An. flavirostris 4 2 4 5 15 1.04
An. indefinitus 80 111 2 15 208 14.37
An. aconitus 0 2 1 11 14 0.97

Jumlah 547 533 196 172 1.448

In Susulaku TTU (hilly area), the peak of the 
Anopheles spp. biting time was 8 p.m. to 9 p.m. as well 
as 2 a.m. to 4 a.m. 7 p.m. to 8 p.m and 11 p.m. to 12 p.m. 
were the lowest times for Anopheles spp. getting caught. 
In Popnam, there were three peak times, namely 7 p.m. 
to 8 p.m., 10 p.m. to 11 p.m. and 3 a.m. to 4 a.m. In TTU 
Regency, there was some variance in the species caught 
in one catching site compared to the others. In Susulaku 

B, the dominant species was An. anullaris, while in 
Popnam, it was An. vagus.

Six out of all 8 Anopheles spp. found were dissected. 
The most dissected species was An. vagus (n=405), 
while the least was An. tesselatus (n=1). The parous rate 
of all Anopheles spp. dissected was 65.15%, in which 
the species with the most parous rate was An. indefinitus. 
The least was An. maculatus.
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The types and environmental condition of the 
breeding habitats of Anopheles spp. on Timor Island: 
The breeding habitat of the malaria vectors found in the 
rice fields area were fields, rivers, puddles, springs, wells 
and drains. Breeding habitats found in the hilly areas 
were rivers, fields, puddles, swamps, pools and springs.

In the rice field area, the Anopheles spp. larvae 
were mostly found in standing water exposed to direct 
sunlight. Although in the breeding habitat there was 
a biota of blue panchax fish (Aplocheilus panchax), 
mosquito larvae were still found. In the hilly areas, 
larvae were found most often in the rivers and fields 
which were exposed to direct sunlight.

The spread of the breeding habitats of Anopheles spp. 
in Kupang were generally on the edge of the residential 
areas with a radius of 0-200 metres. Meanwhile, in TTU, 
the spread was in the radius of 500-2,000 metres or more. 
These breeding habitats were far from the residential 
areas even though it was still within Anopheles spp. 
flying range, which reached two kilometres.

DISCUSSION

The spreading pattern of malaria and the height of a 
location has a close relationship. This observed pattern 
is more widespread in areas that are at an altitude below 
1,000 metres above sea level (m.a.s.l.) and less observed 
at an altitude above 1,000 m.a.s.l. This is caused by 
the behaviour of the Anopheles spp. which likes to 
live in lowlands.3 The spread of the breeding habitat of 
Anopheles spp. in Kupang was located on the edge of 
the residential area with a radius of 0-200 metres. In 
TTU, the radius was 500-2,000 metres or more. These 
breeding habitats were far from the residential areas 
even though it was still within the Anopheles spp. flying 
range, which reaches up to two kilometres.

The observations of the breeding habitat of 
Anopheles spp. larvae were carried out at 34 sample 
points. There were six different types of habitat, namely 
swamps, puddles, clean water reservoirs, foot sinks, 
livestock drinking containers and sewers. This finding 
is in line with the research conducted by Nurhelmi in 
2012. It states that the breeding habitats of the Anopheles 
mosquitoes are also varied, with the mosquitoes 
generally breeding in rice fields, irrigation channels, 
ponds, protected swamps, low flow rivers, waterways 
and protected grassy springs.7

In general, mosquitoes prefer to live in a place 
that is shady, moist and safe. However, with further 

observation, each species turns out to have different 
behaviour. For instance, the mosquitoes living in the 
lowlands only settle in low altitude places such as the 
ground, and some also land on the rice fields, river banks, 
swamps, kale ponds, ditches and so on. The behaviour of 
the mosquitoes based on the location varies greatly as 
the female Anopheles spp. has the ability to choose a 
breeding place according to their individual preferences 
and needs8. There are some species that likes to live 
in places that are exposed to direct sunlight and some 
prefer shady places. Meanwhile, the mosquitoes living 
in the highlands are commonly found in grasses, forests 
and also plants that live on steep cliffs.9

The most species caught in the five study locations 
was An. vagus and the least was An. tesselatus. It 
corresponds with a study which states that the breeding 
habitat of An. vagus was in rice fields, ponds and plants.10 
Stoops et al. also found that An. Vagus lives lowland rice 
fields and adjacent to human settlements.11

Anopheles barbirostris was found in both the rice 
fields and hilly areas of Timor Island, in which the 
Anopheles species was a malaria vector in East Nusa 
Tenggara.12 In nature, An. barbirostris can inhabit larval 
habitats such as small ponds, swamps and rice fields. In 
general, the mosquito likes to lay its eggs in fresh clean 
water with water plants that arise, float or slightly arise 
on the surface. In Indonesia, the largest population of 
the mosquito is associated with rice cultivation or rice 
fields.13 Wigati et al. also found An. barbirostris in 
abandoned fish ponds, small puddles near the coast, rice 
fields, irrigated waterways and water reservoirs from 
springs. An. barbirostris larvae prefer clear water whose 
water flow is calm or slightly flowing, such as ponds, 
springs and other places with water accumulation.10

An. macullatus has been confirmed as a vector on 
the Java and Sumatra Islands and has an ecological 
distribution in both plantation and forest areas in 
valleys or mountains. Another study also found that An. 
macullatus is also found in a singular hilly area in Jambi 
Province.14

In Susulaku B Village, TTU Regency (a hilly area), 
the peak of Anopheles spp biting times was at 8 p.m. to 
9 p.m. as well as 2 a.m. to 4 a.m. Meanwhile, 7 p.m. to 8 
p.m. and 11 p.m. to 12 p.m. was the lowest time for being 
bitten by Anopheles spp. In Popnam Village, there were 
three peaks for biting encompassing 7 p.m. to 8 p.m., 
10 p.m. to 11 p.m. and 3 a.m. to 4 a.m. According to a 
study by Santoso conducted in Purwodadi (2012), the 
biting times of Anopheles spp. also varied, ranging from 
11:00 p.m. to 12 p.m.15 while another study conducted in 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1685      

Ranoketang Tua Village stated that the peaks occurred at 
12 p.m. to 1 a.m; 11 p.m. to 12 p.m. was also a lot, but 
not as significant as one hour afterwards.16

CONCLUSION

This study has concluded that the main breeding 
habitat of Anopheles spp. in East Nusa Tenggara was 
in the paddy fields and rivers. In the selected province, 
the Anopheles spp. found were An. maculatus, An. 
barbirostris, An. vagus, An. annularis, An. tesselatus, An. 
flavirostris, An. indefinitus dan An. aconitus. The vectors 
of malaria found were An. barbirostris, confirmed in 
East Nusa Tenggara and An. aconitus, confirmed on 
Java Island. The spread of the vector of An. barbirostris 
was found in four study places, including Tesbatan, 
Tuapanaf, Popnam and Susulaku B Villages. Meanwhile, 
An. aconitus was found in three study places; Tuapanaf, 
Popnam and Susulaku B Villages.

RECOMMENDATION

The control of larvae in the rice field habitat must 
be undertaken by regulating cropping and irrigation 
patterns. The malaria control methods must be based 
on local data and information specific to each region, 
because the control programs of some regions were 
less effective compared to other regions. Anopheles 
spp. which was confirmed as a vector in East Nusa 
Tenggara, has a habitat ranging from coastal lowland to 
higher altitude areas, therefore early vigilance must be 
implemented in all places.
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ABSTRACT

People with mental disorders have complex disabilities which make them need other people’s assistance in 
doing their daily living activities. Community resilience is one of the capacities which is needed to make 
a healthy environment for mental disorder patients. This study aims to describe how community resilience 
can be a supporting system in the care of people with mental disorders. A literature review was conducted 
in order to obtain 98 reference sources. Only 15 articles were eligible to be reviewed. The community 
resilience’s supporting system consists of providing social, physical and economical infrastructures through 
employment opportunities or financial support and a decent life. Interactions between community members 
and people with mental disorders become a positive relationship, helping people with mental disorders to 
carry out their activities and to become independent. It also has an impact on decreasing the symptoms 
of relapse as well as reducing the level of dependency that cause them to continue to be a burden on their 
families, communities and global society.
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INTRODUCTION

The number of people with mental disorders, which 
is increasing with the years, is becoming a burden for 
families, communities and the global health care system. 
In 2016, the prevalence of psychiatric patients in the 
United States reached around 44.7 million people who 
were more than 18 years old. This number indicates 
that 18.3% of Americans suffer from a type of mental 
disorder.1 In Indonesia, the prevalence of severe mental 
disorders, such as schizophrenia, reached around 
400,000 people, or as many as 1.7 per 1,000 population. 
In addition, the prevalence of emotional and mental 
disorders as indicated by symptoms of depression and 
anxiety for those aged 15 years old and over reached 
about 14 million people or 6% population.2

The community is one of the support systems that 
can facilitate the recovery of mental disorders with 
the opportunity to live independently, to participate 
in community activities, to interact with others and 
to attach themselves to their daily environment. The 
community has an important role in creating positive 
support and wide opportunities for people with mental 
disorders for them to be fully involved in every event in 
the community.3–5

Previous studies explain that people with mental 
disorders also have awareness and the responsibility to 
deal with reality and to fulfil their actualisation. They 
understand expectations, goals, and responses to social 
needs and are able to work independently. They want to 
be recognised like any other individual who is able to 
adapt to society, despite experiencing inconsistencies in 
their way of thinking. If they only live in the hospital, 
what they see is only a group of people with mental 
disorders, and they can feel like life has stopped. Thus, 
support for people with mental disorders is needed, 
especially from the community around their homes. 
When they live with healthy individuals, they can plan 
for a better future.6,7

The treatment of mental disorders requires 
integration between adequate mental health services and 
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opportunities for the sufferers to develop themselves. 
The key points are the provision of information about 
their conditions, the opportunity to develop themselves, 
the chance to foster hope of them recovering from their 
mental disorders and the importance of mental health 
services’ role in the community in providing positive 
emotional control for people with mental disorders.8,9

The existence of positive support from the community 
can prompt motivation in the patients for them to get 
up and recover from mental disorders. The forms of 
support obtained can be varied, such as the existence of 
positive assessments, being given the opportunity to tell 
stories, to be listened to by others and to able to engage 
in activities that exist in the community.7,10recovery 
oriented experiences are required which recognise the 
holistic and diverse needs of individuals. Aim: The 
aim of the study was to examine the experiences of 
people living with a mental illness who participated in 
a recovery oriented program called Recovery Camp. 
The study aimed to examine how the program may have 
related and contributed to their mental health recovery. 
Methods: A descriptive phenomenological approach 
guided the study. Consenting participants (n = 5

The discovery of various factors affecting 
individuals and community mental health shows that 
people with mental disorders who live in the community 
can recover with community support. This study has 
intended to describe how community resilience can 
be used as a support system in the care of people with 
mental disorders.

METHOD

This study was a systematic review which used some 
of the literature from 98 articles obtained from Science 
Direct, Google Scholar, Proquest Health, Medical 
Complete, Proquest Nursing, Allied Health Source, 
Proquest Psychology Journals and Proquest Science 
Journals dating from 2008 to 2018. The inclusion criteria 
used were health or related research articles published 
in the last 10 years, research articles on topics about 
the community as a support system in the treatment of 
mental disorders, and research articles discussing the 
concept of community resilience.

Based on a literature review of 98 articles obtained 
from the listed databases, there were 50 articles that 
fulfilled the inclusion criteria. However, there were only 

15 articles that discussed in detail about community 
resilience and the ability of the community to support 
the care of people with mental disorders.

RESULTS

Gillard et al. states that the care of mental illness 
sufferers has two main keys; a positive personal 
relationship (oneself) and wider social interactions 
(others).11 Self-awareness and positive self-acceptance 
give the individual the ability to reconcile themselves 
between the outside world and the internal mind. Self-
recovery in mental disorders is the concept of balance 
between internal and external worlds. Table 1 shows the 
results of a literature review that discusses community 
resilience and community capacity in supporting the 
care of people with mental disorders.

DISCUSSION

Conflicts, stress and exposure to hazards can cause 
crises in the community system. Resilience is the ability 
of individuals or groups to react and move away from 
stress or exposure to stressors. Resilience describes 
the dynamic process of adapting to the crisis situation 
faced by the people.12 Resilience can be analogous to the 
philosophy of a bamboo plant, in which if it is exposed 
to the wind then it will bend and move, but in the end, it 
can return to its original position.13

Community resilience is the method or ability 
of a community to show its resilience when facing 
existing stresses to restore their productivity through 
daily activities.13 Resilient communities have become 
the nearest supporting system for people with mental 
disorders. Nowadays, resilience is defined as a process 
rather than a result. Resilience is the capacity of the 
system to face or recover from disturbances as well 
as changes that threaten adaptation or development 
functions. There are two stages in which resilience is 
considered to be a process, namely: 1) the disturbance 
or stressor that significantly affects the system and 2) the 
resilience capacity system that shows an ability to adjust 
and recover from the occurrence of trauma.14

The mechanism of resilience activation occurs 
throughout three stages, namely liminal suspension, 
compassionate witnessing and relational redundancy. 
Liminal suspension means the time of crisis in which 
individuals mutually reinforce each other in relation 
to their interpersonal relationships. Compassionate 
witnessing means how individuals within the 
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community are bound together and help to fulfil the 
needs of one another. Relational redundancy means 
coordination between the sources of the organisation 
concerned with strengthening resilience. When a critical 
situation arises, the group of people will gather, interact 
and perform in a variety of ways that can enable their 
existing capacity to survive and achieve resilience.15

Teo et al. found that the mechanism of resilience 
activation occurs during an exposure to stressor or crisis 
events. However, the existence of a stressor can generate 
resources in the community to strengthen interpersonal 
relationships, especially helping in the recovery of 
people with mental disorders in the community.16

Cohen et al. explained that community resilience 
involves local organisations and existing policies 
applied locally and regionally when strengthening 
resilience. Effective leadership is a leader who is able 
to interact with other community members and who 
can meet the needs desired by all members of the 
community. Community leaders have an important role in 
improving community resilience, primarily by focusing 
on the needs and demands of the local community.17

The involvement of a local government is needed 
in enhancing community resilience, including the 
development of access to technology that can support 
sources of social and economic capital. Increasing the 
productivity of community members through economics 
supported by local governments can increase resilience.18

There are several strategies for the reconstruction 
and revitalisation of sources of social capital after 
a crisis, including strengthening social networks 
and communities, building social organisations, 
and macro-social policies that can improve people’s 
access to resources and power. In the aspect 
of social capital, social networks are important aspects 
that can affect mental well-being.3,19–21

Several previous studies have explained that 
economic resources are the most significant aspect in 
relation to building resilience. When individuals have 
suitable jobs and are in line with local needs, this will 
also increase the adaptive capacity of the community. A 
resilient community is a community that has the capacity 
to innovate and provide mutual support to other members 
of the community, including making a person with a 
mental disorder able to engage in productive activities 
in the community.10

Community resilience is an important focus of 
attention which can lead to positive attachments between 
people with mental and community disorders. Resilient 
communities are able to provide opportunities for 
sufferers to live like other individuals, who are able to be 
independent and work for themselves and others.

CONCLUSIONS

Community resilience is the capacity that is owned by 
the community that becomes an appropriate supporting 
system in the care of people with mental disorders 
living in the community. The increase in the provision 
of social, physical and economic infrastructure along 
with the interaction between community members and 
mental disorder patients is positive; helping people with 
mental disorders to carry out their daily activities and to 
become independent. This will also have an impact on 
decreasing the symptoms of relapse as well as reducing 
the level of dependency that will continue to be a burden 
on families, communities, and global society.
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ABSTRACT

Introduction: Vitamin D deficiency may contribute to certain health problems among senior people. 
Excessive body weight lowers the vitamin D level. Hypovitaminosis D affects older adults, with a greater 
risk of infection, disease, type 2 diabetes, cardiovascular disease, stroke, and dementia. However, little is 
known as to what extent the knowledge of vitamin D’s benefits contributes to the attitude toward sunlight 
exposure among people at risk of hypovitaminosis D.

Aim: The objective was to investigate the effect of knowledge of vitamin D on attitudes toward sunlight 
among 166 middle-aged and elderly people in East Java, Indonesia.

Method: We conducted an observational study using a case control design. The sample was purposively 
recruited among visitors consulting the geriatric clinic at a community health centre in Sidoarjo, East Java, 
Indonesia. Each case and control group consisted of 83 men and women aged 46 years old or older. The 
assignment of subjects to each group was determined based on their body mass index (BMI). A standardised 
questionnaire was delivered to the study subjects to obtain data on their knowledge and attitudes related to 
vitamin D. A Chi square test was performed to assess the difference between the obese group and the non-
obese group.

Results: Our study found no significant difference in relation to the knowledge of vitamin D between the 
two groups (p=0.436). However, the two groups showed a significant difference in attitude toward sun 
exposure (p=0.030).

Conclusion: No significant effect was found between knowledge of vitamin D and attitude toward sun 
exposure among the adults.
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INTRODUCTION

Vitamin D deficiency has affected more than one-
third of the population worldwide across all ethnic 
and age groups.1 It is indicated by a lower 25(OH)D 
level, of less than 50 nmol/L in the body.2,3 Lifestyle 
and environmental changes are considered to have 
a significant contribution toward lower vitamin D 
levels. Lack of vitamin D is an independent factor of 
the increased mortality caused by non-communicable 
diseases such as heart disease, osteoporosis, diabetes, 
autoimmune and cancer.4 The high prevalence of vitamin 
D deficiency has become a public health concern as it 
relates to the increased risk of various chronic diseases 
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and the high prevalence of osteoporotic hip fractures 
among older adults.1 In addition, excessive body weight 
increases the risk of vitamin D deficiency which could 
also negatively affect bone.5 

Having a vitamin D deficiency increases the risk 
of frailty among older adults.6 Geriatric syndrome and 
impaired physical activity are usually considered to 
be multidimensional clinical conditions in the elderly. 
Geriatric syndrome is characterised by functional 
decline, low cognitive status, and increased exogenous 
and endogenous stress.7 Functional decline, especially 
in relation to physical functions, may result in frailty, 
limited mobility, and death. Although vitamin D can be 
obtained from food and supplements, having sufficient 
sun exposure is beneficial in order to stimulate the skin 
to produce vitamin D.4  On the other hand, as the human 
body ages, the skin’s capacity to produce vitamin D3 
decreases.8 Therefore, the elderly have a higher risk of 
vitamin D deficiency than younger people. 

Lack of knowledge on the importance of sun 
exposure for vitamin D synthesis in the body may induce 
an avoidance of sun exposure.9,10 Most people prefer to 
stay, work, and exercise indoors or behind glass that 
is anti-ultraviolet (UVB) than be directly exposed to 
sunlight. Wearing closed-off clothing and using regular 
sunscreen may block the UVB transmission which is 
intended to prevent sun-related skin aging, reduce the 
risk of skin cancer, and avoid undue skin discoloration.11 
Our study aims to assess the difference between two 
groups on the knowledge of vitamin D and their attitude 
toward sunlight exposure.

METHOD

Research design: This study employed an observational 
research design using a case control method. A structured 
questionnaire was administered to the study subjects to 
understand their level of knowledge and attitude relevant 
to vitamin D.

Population and sample: The population of this study 
was the visitors of a geriatric consultation clinic at Taman 
community health centre in Sidoarjo district, in the East 
Java province of Indonesia. The age of the population 
was 45 years old or older. The inclusion criteria were no 
disability, that they were able to read and write, and had 
no co-morbidity such as cardiovascular disease, stroke, 

respiratory disease, or liver disease. The exclusion 
criteria were that they were unwilling to participate in the 
study. The participants were recruited using purposive 
sampling selection. The obese participants were assigned 
to the case group, while the non-obese participants were 
assigned to the control group. A threshold body mass 
index (BMI) level of 27 or higher was set up to classify 
participants in the obese group. Other male and female 
participants with lower BMI levels than the threshold 
were included in the normal weight group. To obtain the 
BMI level, body weight and height were measured for 
each participant. The BMI level was calculated through 
dividing the body weight (kilograms) by the square of 
the height (meters).

Sample size: To calculate the sample size, we adopted 
the following formula:

n = 
N

N1
2+ ( )d

N in a capital letter is the size of the population, 
while n in a small letter represents the sample size. The 
confidence level was set at 0.1. The total population in 
this study was 500 people, based on the average number 
of monthly visits to the geriatric clinic of the study 
location in 2017. Therefore, the sample size calculation 
and the result has been presented in the following 
equation:

n = 
500

1 500 0 1
2+ ( , )

 = 83 orang

The minimum number of study participants for each 
case and control group was 83 people.

VARIABLES

The study variables were knowledge and attitude. 
Each variable had an assessment category of poor and 
good based on the scores obtained from the questionnaire 
answers. A participant was considered to have good 
knowledge if his/her total score of knowledge was 6 or 
higher. A total score below 6 was considered as having 
poor knowledge. The variable of attitude had 9 questions 
related to the participant’s attitude toward sun exposure. 
Each item of questions was given a score of 2 for an 
answer related to a higher risk of vitamin D deficiency. 
A total score of 10 or higher was marked as having a 
good attitude, while a lower score than 10 represented a 
poor attitude.
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DATA COLLECTION AND ANALYSIS

Prior to the data collection, the validity and reliability 
of the standardised questionnaire was tested, involving a 
convenience sample of 30 homogeneous respondents. 
To assess the validity of the questionnaire, the Pearson 
Product Moment Correlation was performed using SPSS 
software. The test was conducted by correlating the 
scores of each item of the questionnaire with the total 
score. Each question with a statistically significant value 
< 0.05, and count value r > r in the product moment 
table was concluded as a valid item. The questionnaire 
reliability was assessed using Cronbach’s coefficient 
alpha to estimate the internal consistency of the 
questionnaire items. A minimum Cronbach’s alpha value 
was determined to be 0.61 to be considered for inclusion 
in the questionnaire.

The measurement scale used in the present study was 
ordinal data presented in two categorical variables (poor 
and good). The data was analysed using the chi-square 
test to examine the difference between the obese group 
and the non-obese group on their knowledge of vitamin 
D deficiency and their attitude toward sun exposure. The 
difference between the obese and non-obese participants 
was concluded to be statistically significant when the 
p-value was 0.05 or less.

RESULTS

Table 1 displays the characteristics of the study 
participants. Females were the majority in both the obese 
group (84.3%) and the non-obese group (60.2%). Most 
of the participants were aged between 56 and 65 years 
old in both the obese group (45.8%) and the non-obese 
group (53.0%).

Table 1: The frequency distribution of the 
participant’s characteristics

Characteristics
Groups

Obese n (%) Non-Obese n (%)

Gender
Female 70 (84.3) 50 (60.2)
Male 13 (15.7) 33 (39.8)

Age
(years)

46-55 29 (34.9) 25 (30.1)
56-65 38 (45.8) 44 (53.0)
>65 16 (19.3) 14 (16.9

Table 2 presents the results of the chi-squared test 
when analysing the difference in the knowledge score 
between the obese group and the non-obese group. More 

than half of the obese group (57.8%) and the non-obese 
group (51.8%) have a good knowledge of vitamin D 
deficiency. The percentage of subjects with a good level 
of knowledge was slightly higher in the obese group than 
the non-obese group. The chi-square test generated a 
p-value of 0.436, indicating that no significant difference 
between the two groups was observed related to the 
knowledge of vitamin D deficiency.

Table 2: The chi-squared test results of the 
knowledge of vitamin D deficiency

Knowledge
Groups

P Value
Obese n (%) Non-Obese 

n (%)
Good 48 (57.8) 43 (51.8)

0.436Poor 35 (42.2) 40 (48.2)
Total 83 (100.0) 88 (100.0)

The chi-square test on the attitude toward sun 
exposure has been presented in Table 3. Most of the 
participants in the obese group showed a poor attitude 
toward sunlight (57.8%). In the non-obese group, most 
of the participants had a good attitude toward sun 
exposure (59.0%). The results of the chi-square test 
showed a p-value of 0.030, indicating that there is a 
significant difference between the two groups in relation 
to their attitude toward sun exposure.

Table 3: The chi-squared test results of the attitude 
toward sun exposure

Attitude
Groups

P Value
Obese n (%) Non-Obese

n (%)
Good 35 (42.2) 49 (59.0)

0.030Poor 48 (57.8) 34 (41.0)
Total 83 (100.0) 83 (100.0)

DISCUSSION

  The participants in our study were dominated by 
those of the female sex whose age was between 56 to 
65 years old. The World Health Organisation (WHO) 
determined 60 years old to be the cut-off standard for the 
older population.12  The proportion of middle-aged people 
in the present study was less than 30% in both groups.

Our study showed no significant difference between 
the obese group and the non-obese group on the 
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knowledge of vitamin D deficiency. More than half of 
the study respondents had a good knowledge score. This 
result indicates that the importance of having sufficient 
vitamin D is well understood by both groups. A previous 
study reported that having a good level of knowledge 
on vitamin D significantly contributes to the positive 
behavior in maintaining the vitamin D sufficiency.13 

Vitamin D has a pivotal role in regulating the 
absorption of calcium and phosphor in order to maintain 
optimum bone mineral density.3 Vitamin D has two 
forms, namely vitamin D2 and vitamin D3. Vitamin D2 
is a 28-carbon molecule derived from ergosterol, which 
is a component of fungal cell membranes. Vitamin 
D3 is a 27-carbon derived from cholesterol.14 Vitamin 
D3 (cholecalciferol or D3) is synthesised in the skin 
in response to the effect of sunlight (eUVB) with a 
wavelength of 295-297 nm.2 The UV-B skin irradiation 
triggers the photolysis of 7-dehydrocholesterol (pro-
vitamin D3) to pre-vitamin D3, which is rapidly 
converted to vitamin D3 at skin temperature.

Vitamin D2 and vitamin D3 are produced from the 
skin undergo sequential hydroxylation. Hydroxylation 
firstly occurs in the liver (25 [OH] D) and secondly, takes 
place in the kidney which leads to the biological form 
of active 1,25-dihydroxyvitamin D (1.25 [OH] 2D).15  
Furthermore, the 1.25 [OH] 2D will bind to the vitamin 
D receptor (VDR), which can increase the absorption 
of calcium and intestinal phosphorus. Vitamin D is 
also actively involved in bone formation, resorption, 
mineralisation, and the maintenance of neuromuscular 
function. In addition, 1.25 [OH] 2D can also inhibit 
serum parathyroid hormone (PTH) levels through a 
negative feedback mechanism, by increasing serum 
calcium levels. This process leads to a regulation of bone 
metabolism through VDR activation in osteoblast and 
adult osteoclast formation.16

In a body with vitamin D deficiency, the small 
intestine can only absorb approximately 10% -15% 
of the calcium ingested. In a normal vitamin D level 
context, the body can absorb 30% - 40% of the calcium 
from food. Therefore, low levels of vitamin D (25 [OH] 
D) may hamper calcium absorption, which has some 
clinical implications, not only in relation to the bone but 
also some of the major metabolic functions.15 Vitamin 
D also has an important function in minimising tissue 
damage by lowering oxidative stress. Muscles are one 
of the susceptible tissues easily exposed to free radicals. 
Muscle tissue is composed of approximately 40% of the 
total body mass. Various toxicities such as infection, 

ischemia, and inflammation may cause further damage 
to the muscle cells. The damaged muscle cell would 
release the myoglobin or protein in the muscle into the 
bloodstream, which is dangerous for the kidneys and may 
cause kidney failure.17 A higher amount of free radicals 
from the muscle damage, more than the antioxidants of 
the body, would eventually aggravate the organ damage. 

Although there was no significant difference 
regarding the knowledge of vitamin D deficiency, the 
two groups of this study presented a significant difference 
in the attitude toward sun exposure. The obese group 
had a higher proportion of poor attitude, which reflects 
having less sun exposure than the non-obese group. One 
possible explanation is that obesity contributes to a low 
level of participation in  physical activity.18 The elderly 
with obesity may have a fear of falls and may also have 
a certain degree of physical immobility that prevents 
them from taking part in recreational physical activity 
outdoors18, thus they have less exposure to sunlight. A 
previous study reported that the prevalence of vitamin 
D deficiency is 35% higher among obese people.19 Poor 
attitude toward sun exposure to increase the vitamin D 
sufficiency increases the risk of the elderly with obesity 
from contracting various non-communicable diseases.

CONCLUSION

Our study presented a non-significant difference 
in the knowledge of vitamin D deficiency. However, 
the two groups have a significant difference in their 
attitude toward sun exposure. Having good knowledge 
is importance to prevent the risk of vitamin D deficiency. 
However, it may not be sufficient to drive the expected 
attitude. Therefore, understanding people’s constraints 
in relation to sun exposure is important, and in need of 
further investigation.
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ABSTRACT

Introduction: The risk factors of cardiovascular disease include having a high body mass index, 
hyperglycemia, hypercholesterolemia and increased blood pressure. The purpose of this study was to analyse 
the effects of age and body mass index (BMI) on blood glucose, blood cholesterol and blood pressure in 
adult women.

Method: An analytical observation using a cross-sectional method was employed as the study design. The 
study recruited 60 women aged between 30 to 60 years old to participate, using a purposive sampling 
technique. The data was analysed using univariate analysis and path analysis. 

Result: Age and BMI showed as having the strongest direct effect on the blood pressure. Age also had a 
direct effect on blood glucose level and blood cholesterol level. The effect of age on blood glucose and blood 
cholesterol was also mediated by BMI.

Conclusion: Being of an older age had a direct effect on increased blood glucose, blood cholesterol, and 
blood pressure, while a higher BMI had a direct effect on increased blood pressure. As women get older, 
maintaining a normal BMI is beneficial to preventing the increase of their blood glucose, blood cholesterol 
and blood pressure.
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INTRODUCTION

Cardiovascular disease is a public health problems 
and the leading cause of death in both developed and 
developing countries.1,2 Globally, the number of deaths 
due to cardiovascular disease is estimated to have 
increased from 16.7 million in 2002 to 23.3 million in 
2030.3 In Indonesia, coronary heart disease is the second 
leading cause of death after stroke, contributing to 12.9% 
of the overall mortality rate.4

Several risk factors have been identified as a 
contributing factor to cardiovascular disease including 

age, increased body mass index, hyperglycemia, 
hypercholesterolemia and increased blood pressure.2, 

5-8  The risk of cardiovascular disease in females is 
greater than in males, with the influence of conventional 
factors such as high blood pressure, high cholesterol, 
diabetes, excessive body weight, and factors related to 
psychosocial condition and socioeconomic status.9  In 
addition, hormonal changes throughout a woman’s stages 
of life that affect the cardiac conduction system and the 
structure and function of the blood vessels, and systemic 
inflammation could cause cardiovascular disease.10, 11 
The purpose of this study was to analyse the effect of 
age and body mass index (BMI) on blood glucose, blood 
cholesterol and blood pressure in adult women.

METHOD

Study design, setting, and sample size: This study 
employed an analytical observational design method 
with a cross-sectional method. The study was conducted 
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in Malang district, East Java, Indonesia. Using a 
purposive sampling method, 60 women aged between 30 
to 60 years old were recruited to participate in the study. 

Variables and the instrument of the data collection: 
There were five variables in the study, including age, 
BMI, blood glucose, blood cholesterol, and blood 
pressure as described below.

 a. Age: The data of age was obtained from 
the sociodemographic characteristics of the 
respondents stated during the data collection. 
Other sociodemographic data included marital 
status, employment status and co-morbidity.

 b. Body mass index (BMI): The body mass index 
was obtained from the measurement of body 
weight (kg) and height (m). The formula to 
calculate the BMI is as follow: (weight (kg) / 
weight (m))2. BMI was classified as underweight 
(BMI <20 kg/m2, normal (BMI= 20-24.9 kg/m2), 
overweight (BMI= 25-29.9 kg/m2), and obesity 
(BMI≥30 kg/m2).7

 c. Blood glucose: The blood glucose was measured 
based on the capillary blood glucose level (mg/
dl) using a glucose meter. For the purpose of 
this study, blood glucose was measured from a 
random glucose test. A blood glucose level of less 
than 200 mg/dl was categorised as normal and 
a level of 200 mg/dl or higher was classified as 
hyperglycemia.

 d. Blood cholesterol: Blood cholesterol was measured 
from the total blood cholesterol level obtained 
from peripheral blood (mg/dl) using a finger-stick 
cholesterol test. The blood cholesterol level was 
considered to be normal at less than 200 mg/dl, and 
hypocholesteremic at 200 mg/dl or higher.

 e. Blood pressure: The blood pressure level was 
measured using a sphygmomanometer. The 
results of the Systolic Blood Pressure (SBP) and 
Dyastolic Blood Pressure (DBP) measurements 
of each study participant were recorded on an 
observation sheet. Using the Joint National 
Committee’s 8 guidelines, the blood pressure 
level was categorised as normal for the SBP < 120 
mmHg and DBP < 80 mmHg, pre-hypertension 
for the SBP 120 – 139 mmHg and DBP 80 – 89 
mmHg, hypertension stage 1 for the SBP 140 
– 159 mmHg and DBP 90 – 99 mmHg, and 
hypertension stage 2 for the SBP ≥ 160 mmHg 
and DBP ≥ 100 mmHg.12

Ethical consideration and the data collection: Before 
the data collection, all of the study participants were 
provided with information about the study and the right 
to withdraw at any time. A written informed consent 
was submitted by participants to indicate agreement to 
participate in the study. After filling in the questionnaire 
with their age, marital status, and current employment 
status, participants were measured for their blood pressure 
level, blood glucose level and blood cholesterol level.

DATA ANALYSIS

The data was analysed using descriptive analysis to 
describe the sociodemographic characteristics and the 
clinical characteristics of the participants. The data was 
then analysed using path analysis.

RESULTS

Sociodemographic and clinical characteristics of the 
study participants: As shown in Table 1, more than half 
of the subjects (63.3%) were aged between 30 to 45 years 
old. The majority of the women were married (88.3%) 
and unemployed (68.3%). Based on their clinical status, 
the majority of them did not have diabetes mellitus as 
a co-morbidity as indicated by the high percentage of 
women (91.7%) with normal random blood glucose level. 
The majority of the subjects had a normal BMI (45%). 
Most of the study subjects had a normal blood cholesterol 
level (51.7%), and normal blood pressure (35%). 

Table 1: Sociodemographic characteristics and 
clinical characteristics of the study participants

Characteristics
Total

N %
Socio-demographic characteristics

 Age (years)
30–45 38 63.3
≥ 46 22 36.7

Marital status
Married 53 88.3

Single/Divorce/
Widowed 7 11.7

 Employment 
status

Employed 19 31.7
Unemployed 41 68.3

Clinical characteristic
 Diabetes 

mellitus as 
co-morbidity

Yes 5 8.3

No 55 91.7
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Conted…

Body mass 
index

Underweight 7 11.6
Normal 27 45.0

Overweight 15 25.0
Obesity 11 18.4

Blood 
glucose

Normal 55 91.7
Hyperglycemia 5 8.3

Blood 
cholesterol

Normal 31 51.7
Hypercholesterolemia 29 48.3

Blood 
pressure

Normal 21 35.0
Pre-hypertension 19 31.7

Hypertension stage 1 14 23.3
Hypertension stage 2 6 10.0

Path analysis: As shown in Figure 3, the diagram path 
presented the results of the path analysis on the effects 
of age and BMI on blood glucose, blood cholesterol 
and blood pressure among the women participating 
in the study. There were four paths with significant 
relationships. The first significant direct effect was in 
age (X1. Usia)  blood glucose (Y1.GD). The second 
significant direct effect was age (X1. Usia)  blood 

cholesterol (Y2.KD). The third significant direct effect 
was age (X1. Usia)  blood pressure (Y3.TD). The 
fourth significant direct effect was shown in BMI (X2.
IMT)  blood pressure (Y3.TD).

Figure 1: Results of the path analyses with their beta 
coefficient value

Table 2 presents the results of the path analysis 
displaying the effect values of age related to blood 
glucose, blood cholesterol and blood pressure. Each path 
described the direct or indirect effect of age on blood 
glucose, blood cholesterol and blood pressure. BMI was 
entered as the mediating variable.

Table 2: The path effect value of age on blood glucose, blood cholesterol, and blood pressure

No. Path of variable Effect value Total effect
1. Age  Blood Glucose 0.54

0.553
2. Age  BMI  Blood Glucose 0.12 x 0.11 = 0.0132
3. Age  Blood cholesterol 0.26

0.282
4. Age  BMI  Blood cholesterol 0.12 x 0.18 = 0.0216
5. Age  Blood Pressure 0.30

0.409

6. Age  Blood Glucose  Blood pressure 0.54 x 0.11 = 0.0594
7. Age  Blood cholesterol  Blood Pressure 0.26 x 0.05 = 0.013
8. Age  BMI  Blood Cholesterol Blood Pressure 0.12 x 0.18 x 0.05 = 0.0011
9. Age  BMI  Blood Glucose Blood Pressure 0.12 x 0.11 x 0.11 = 0.0015
10. Age  BMI  Blood Pressure  0.28 = 0.034

The first path showed a direct effect between 
age (X1) and blood glucose (Y1), while the second 
path had BMI as the mediator variable (X2). The 
effect value in the first path was 0.54. The value 
of this effect was unidirectional. As the women 
got older, their blood glucose levels tended to 
increase by 0.54 times. In the second path, the 
effect value was 0.013. The direction showed an 
order of effect that indicated that older age with 

the BMI increase as the mediation would increase 
the blood glucose level by 0.013 times. The total 
effect of the relationship between age and blood 
glucose was 0.553 times.

The third and fourth paths showed the effect 
between age (X1) and blood cholesterol (Y2). The third 
path presented a direct path, while the fourth path had 
a direction with BMI as the mediating variable (X2). 
The effect value of the third path was 0.26, while the 
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fourth path was 0.0216 after being mediated by BMI. 
The total effect of the relationship between women’s age 
and blood cholesterol level was 0.282. This effect value 
indicated the unidirectional path which explained that 
growing older would lead women to have an increased 
blood cholesterol level by 0.282 times. 

The paths from the fifth to the tenth were the pathway 
between age (X1) and the blood pressure variable (Y3). 
While the fifth path had a direct line between age and 
blood pressure level, the sixth path up to the tenth 
path were each mediated by BMI, blood glucose, and 
blood cholesterol respectively. The total of the effect 
value from the fifth to the tenth paths was 0.409. The 
unidirectional effect value means that the increased age 
of women would lead to the increasing blood pressure 
level by 0.409 times.

This finding indicates that the women’s age had a 
strong significant effect on blood glucose, blood pressure, 
and blood cholesterol respectively. The women’s BMI 
had a significant effect on blood pressure.

DISCUSSION

Age was shown to have a strong effect on blood 
glucose level, blood pressure level, and blood cholesterol 
level. The blood glucose level tends to rise along with an 
increase in age. The results of this study confirmed the 
findings of previous studies.13, 14 Aging has a correlation 
to the changes in glucose metabolism in the blood system, 
including insulin resistance and cell dysfunction.15, 16 
The effectiveness of insulin could be decreasing due to 
an increase in abdominal fat mass, low physical activity, 
mitochondrial dysfunction, and hormonal changes.17, 18 

The strong effect of age on the women’s blood 
pressure level has been shown in the present study. 
This finding was consistent with previous studies 
that reported that increased blood pressure level was 
significantly associated with increasing age.19-21 Aging 
causes changes in the structure of the arteries, so then 
the arteries become more rigid.22 The increase in blood 
pressure may occur due to an unhealthy lifestyle, such 
as a high salt intake and high sugar consumption.23 A 
high level of salt in diet can cause changes in vascular 
smooth muscle cells, which results in the accumulation 
of collagen in the walls of the arteries, thus increasing 
arterial stiffness.24 For women, approaching the 
menopausal period cause a greater risk of increased 

blood pressure level than men. The mechanism of the 
blood pressure rise involves multiple factors such as 
decreased oestrogen levels, oxidative stress, endothelial 
dysfunction, and the influence of the renin angiotensin 
system and sympathetic activation.25

Another strong effect was also found between 
the women’s age and blood cholesterol level in 
this study. The aging process results in changes 
in the cholesterol metabolism of the blood. 
These changes cause an increase in Low Density 
Lipoprotein (LDL) cholesterol. The balance 
between intake, synthesis, absorption, and 
excretion affects the cholesterol metabolism of 
the human body.26 

Body Mass Index (BMI) affects blood 
pressure level. This finding supports the results 
of previous studies that illustrated the significant 
relationship between BMI and blood pressure.19, 

23 A high level of BMI affects blood pressure. 
Practicing a healthy lifestyle and controlling 
bodily weight should be encouraged in order to 
prevent an increase in blood pressure.25, 27, 28

CONCLUSION

Age has a significant effect on blood glucose, 
blood pressure, and blood cholesterol, while BMI has a 
significant effect on blood pressure. Aging puts women 
at a greater risk of having an increased level of blood 
glucose, blood pressure, and blood cholesterol. The risk 
escalates for older women with a high BMI. To maintain 
a normal level of blood sugar, blood cholesterol, and 
blood pressure, the risk factors should be controlled. 
While aging is inevitable, BMI level can be managed 
by practicing a healthy lifestyle such as reducing fat, 
salt, and sugar intake in their diet, promoting physical 
activity, and maintaining a normal body weight.
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ABSTRACT

Soursop leaf tea (Annona muricata L.) and drumstick tree leaf tea (Moringa oliefera L) in combination 
with guava leaves (Psidium guajava) are innovative herbal drinks from Indonesia. Soursop, drumstick 
and guava leaves contain antioxidant compounds such as tannin, saponin, flavonoids, alkaloids, triterpene 
and quercetin. This study aims to compare the antioxidant activity and organoleptic properties between 
soursop leaf tea and drumstick tree leaf tea in combination with guava leaves. The study was conducted 
through analysing the production of tea with an overall drying temperature at 50 ºC, 55 ºC, 60 ºC and 65 
ºC respectively. The antioxidant activity was measured using the UV-Vis spectrophotometric method (λ 
517 nm), while the organoleptic properties were measured using the parameters of taste, colour aroma, and 
viscosity. The highest antioxidant activity was performed at a temperature of 50 ºC, which measured the 
lowest EC50 value while having the lowest level of organoleptic properties.

Keywords: soursop leaf tea, drumstick leaf tea, guava leaf, drying temperature, antioxidant activity and 
organoleptic properties
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INTRODUCTION

Tea is a popular type of beverage in Asia. The tea 
drinking culture is a socio-cultural function that bring 
families closer together.1 Tea is generally made from the 
young shoots of tea leaves. The tea leaves have undergone 
the processing of withering, rolling, grinding, enzymatic 
oxidation and drying. Tea has been widely recognised 
as having various benefits not limited to being a regular 
daily drink, but also health benefits including its use as 
alternative medicine2 or as a cancer drug.3 

Tea is believed containing flavonoids which have 
are antioxidants.4 Almost every group of flavonoids 
has the capacity to act as antioxidants. Flavones and 

catechins contain flavonoids that can help to protect 
the body against reactive oxygen species. They are 
associated with improved pulmonary functions and the 
reduction of a chronic cough.5 Body cells and tissues 
are continuously threatened by the damage caused by 
free radicals and reactive oxygen species, which are 
produced during normal oxygen metabolism or induced 
by exogenous damage.6

The development of health sciences in relation to 
the tea production has expanded the use of materials to 
not only from the tea leaves buds but also from other 
plants such as soursop leaves, drumstick leaves, avocado 
leaves and guava leaves. Soursop leaves have been 
widely used as a herbal medicine to treat various diseases 
including asthma, diabetes and seizures.7 The content of 
the compounds in the soursop leaves includes steroids/
terpenoids, flavonoids, coumarins, alkaloids, and tannins. 
Moringa leaves can be utilised as a nutritious medicinal 
ingredient because of its flavonoid content, which serve 
as antioxidants and anti-inflammatories. Flavonoid 
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compounds are known to work as antioxidants against 
cancer, anti-microbials, antivirals, photosynthetic 
regulators, and growth regulators.8 Moringa leaves also 
contain anthraquinones, alkaloids, saponins, terpenoids, 
anthocyanins, tannins and carotenoids.9

The soursop, drumstick and guava leaves can be 
used as a herbal tea because the dried leaves are better 
preserved than fresh leaves. In addition, consuming the 
dried leaves as a herbal tea is also more practical. In the 
tea factory, the drying process aims to reduce the water 
level of the fresh tea leaves. The drying process should 
maintain the drying temperature, so then the active 
components of the leaves can be preserved. Therefore, 
it is important to investigate what is the optimum drying 
temperature in order to produce good quality tea with 
organoleptic properties. The aim of this study was 
to compare the antioxidant activity and organoleptic 
characteristics between soursop leaf (Annona muricata 
l.) and moringa leaf (Moringa oliefera l.) in combination 
with guava leaf (Psidium guajava).

MATERIAL AND METHOD

Materials: Soursop leaves, drumstick leaves and guava 
leaves were collected. Some of the tools and instruments 
prepared included a water level test (AOAC, 1995), a 
qualitative test of the phenolic and flavonoids compounds10, 
a quantitative test of antioxidant activity using the EC50 
method11, and an organoleptic properties test.12

Procedure of the sample preparation:

 1. Tea Preparation: First, the soursop, drumstick and 
guava leaves were left to wither for approximately 
24 hours. After the withering process, the leaves 
were divided into four parts with an equal 
composition of soursop leaves and combined 
drumstick and guava leaves. Each part was then 
dried at 50oC, 55oC, 60oC, and 65oC respectively 
using an oven for 2 hours. Subsequently, the 
dried leaves of the different drying temperatures 
were ground to produce the tea powder. The tea 
powder of the soursop leaves and the drumstick 
leaves in combination with guava leaves were 
then weighed. Every 100 mg of tea powder was 
packed into a labelled dyed bag, and then each tea 
bag was brewed in 70ºC water for 4 minutes.

 2. Determination of Phenolic Compound: Each 
100 mg tea bag of a different drying temperature 

was put into 100ml of hot water and boiled. After 
boiling, 5 ml of the tea from each tea bag was 
collected and put into a test tube. Each test tube 
with a tea solution had 5 drops of 5% FeCl3 added. 
The test tube was shaken hard until the colour 
of the tea solution changed into blackish-blue, 
indicating the presence of a phenolic compound.

 3. Qualitative Determination of Flavonoid 
Compounds: Each 5ml tea (soursop leaf tea and 
the combination of drumstick leaves and guava 
leaves) solution was put into a test tube, and then 
1 ml HCl concentrated powder was added, and 5 
ml amyl alcohol. After the solution was shaken 
hard, the tea colour could turn  orange, indicating 
the presence of flavonoid compounds.

 4. Quantitative Determination of Antioxidants: 
To determine the antioxidant activity in each tea 
bag, two methods were used; the tα-diphenyl-
β-picrylhydrazyl (DPPH) method and Effective 
Concentration [EC50].

13 In the DPPH method, 
the procedure involves a 4 ml DPPH solution 
of 0.07 mM put into a test tube. This was added 
to the 50 µl tea solution. Each tea solution 
was homogenised with a vortex. Another 
DPPH solution was left without any treatment 
applied as the control sample. The UV-VIS 
Spectrophotometer with a 517nm wavelength at 
40 minutes operating time was used to measure 
the solution. EC(50) (concentration required 
obtaining a 50% antioxidant effect) is a parameter 
utilised to measure the antioxidant capacity and to 
compare the activity of the different compounds. 
Substances that have high antioxidant activity 
will have a low level of EC(50).

14

 5. Organoleptic Properties Using Organoleptic 
Panel Testing: The Organoleptic Panel Testing 
tool12 was used to determine the organoleptic 
properties. The parameters for the organoleptic 
properties consist of taste, colour, aroma and 
appearance. The panel of 20 tea experts filled out 
a descriptive qualitative form in order to describe 
the organoleptic properties of each tea bag, each 
with a different drying temperature.

RESULTS AND DISCUSSION

The tea made from soursop leaves in combination 
with drumstick and guava leaves was based on the 
method developed in a previous study.15 The operating 
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condition of the withered leaves referred to the optimum 
condition of the soursop leaves, drumstick leaves, and 
guava leaves in this study. This present study used four 
variations of drying temperature (50ºC, 55ºC, 60ºC, 
and 65 ºC) to find out the antioxidant activity. Tests 
performed on the tea bags for the soursop leaves tea and 
the tea bags of the combined drumstick leaves and guava 
leaves yielded results of the organoleptic properties and 
the antioxidant activity, which has been described and 
discussed below.

Organoleptic Properties: After the drying process, 
the colour of the leaves turned brownish because of the 
carbonate group Maillard reaction of the glucose reacted 
with the nucleophilic amine group of proteins, which 
produced a distinctive brown colour. The drying process 
caused the leaves to be oxidised.16

Both the soursop leaf tea and the combined 
drumstick leaf and guava leaf tea had a bitter taste, 
which is an indication of antioxidants. The bitterness 
of the tea is generally attributable to the combination of 
catechins, saponins, polyphenols and amino acids, which 
are recognised as the components of antioxidants.17 
Some flavonoids are very bitter, whereas others are not, 
depending on the type of glycoside chain. Naringin and 
neohesperidin are very bitter, whereas hesperidin is 
tasteless.18 The bitter taste is also caused by the catechins 
and tannins, that do not have tanning and clotted 
proteins.19

The aroma of the tea was bitter which caused 
by saponin.20 The components in soursop leaves and 
combination of drumstick and guava leaves which 
caused the aroma is the glycosidase enzyme. Based on 
the results of organoleptic test, all 20 panellists stated 
that the taste, aroma, colour and viscosity of the soursop 
leaves tea and the drumstick leaves tea in combination 
with guava leaves was good. All panellists were generally 
favourable to consume the soursop leaves tea as well as 
the drumstick leaves and guava leaves tea.

Antioxidants Activities

 1. The phenolic compound of the soursop leaf tea 
and the combination of drumstick leaf and guava 
leaf tea.

  FeCl3 reacted with the phenolic groups to form 
complexes of green, purple and black.21 Table 1 
displays the presence of phenolic compound in 

four different drying temperature teas. The (+) 
indicates the presence of phenolic compounds 
in the soursop leaf tea and the combination of 
drumstick leaf and guava leaf tea.

Table 1: Phenolic compound of the soursop leaf tea 
and the combination of drumstick leaf and guava 

leaf tea

No. Drying Temperature 
(ºC) Phenolic compound

1. 50 +
2. 55 +
3. 60 +
4. 65 +

 2. The flavonoid compound of the soursop 
leaf tea and the combination of drumstick 
leaf and guava leaf tea

  The flavonoid compounds reacted to the 
magnesium powder and with the help of 
concentrated HCl, they formed a complex with 
green to orange flavonoid groups. The test results 
were positive when the orange colour emerged 
from the mahogany flavonoid complex (Robinson, 
1995). Table 2 shows the presence of flavonoid 
compounds in the tested tea. The (+) indicates the 
presence of phenolic compounds in the soursop 
leaf tea and the combination drumstick leaf and 
guava leaf tea.

Table 2: Flavonoid compound of the soursop leaf tea 
and the combination drumstick leaf and guava leaf tea

No. Drying Temperature 
(ºC)

Flavonoid 
compound

1. 50 +
2. 55 +
3. 60 +
4. 65 +

Antioxidants Activity using EC50: The EC50 value 
is usually used to describe the antioxidant activity of 
the test material by the DPPH free radical scavenging 
method.13 The EC50 values are inversely proportional to 
the ability of the antioxidant compounds. The smaller 
the EC50 value, the stronger the antioxidant ability.14 
The analysis result of the antioxidant activity in the 
present study showed that the effective concentration 
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value (EC50) was at the higher drying temperature, 
so the EC50 value was lower. The highest levels of 
antioxidant activity were 76.06% for the soursop leaf tea 
and 70.49% for the combination of drumstick leaf and 
guava leaf tea. The highest level of antioxidant activity 
for both the soursop leaf tea and the combination of 
drumstick leaf and guava leaf tea were found from tea 
bags with a drying temperature of 50ºC. Compared to 
the other drying temperatures of 55, 60, and 65ºC, the 
50ºC drying temperature generated the highest level of 
antioxidant activity as indicated from the lowest EC50 
level. However, the soursop leaf tea showed a higher 
antioxidant activity than the combination drumstick leaf 
and guava leaf tea. A possible explanation is that the 
soursop leaf tea has a higher number of phenolic and 
flavonoid compounds than the combination of drumstick 
leaves and guava leaves.

CONCLUSION

Drying temperature has a significant influence on 
determining the antioxidant activity levels of the soursop 
leaf tea and the combination drumstick leaf and guava 
leaf tea. The optimal operational drying temperature was 
50ºC, which produced the highest antioxidant activity 
and lowest EC50 value. The soursop leaf tea has a higher 
antioxidant level than the combination drumstick leaves 
and guava leaves at the drying temperature of 50ºC. 
Based on the organoleptic test, the panellists stated that 
the soursop leaf tea and the combination drumstick leaf 
and guava leaf tea were both generally good in terms of 
aroma, colour, taste, and viscosity.
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ABSTRACT

Parents have significant influence on the sexual and reproductive health of adolescent. This study aimed 
to describe parents communication related to the sexual and reproductive health of adolescent. This study 
present a systematic review of articles related to the topic in the last ten years (2008-2018). The review found 
155 articles with 10 articles meeting inclusions criteria. There were five main themes including the reason 
for sexuality communication, discomfort talking about sexuality, communication barriers, intergenerational 
comparison and parent as a decision maker. It is recommended to reduce barriers, determine the proper 
reasons to start communication about sexuality and arrange a comfortable environment for adolescents to 
express their sexual and reproductive health needs to parents.
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INTRODUCTION

The sexual and reproductive health of adolescent 
attracts global attention as the number of sexually active 
adolescents has been increasing in these recent years.1 
The population of adolescent was estimated to increase 
from 1.2 billion to 1.3 billion during 2010 and 2030, 
and become 18% and 15% of total world population 
respectively.2 The teenagers tend to try new sexual 
experience as the manifestation of their puberty period. 
The age of sexual intercourse for the first time can also 
influence the decision of adolescents to use contraception 
that triggers sexual debut during his lifetime where 
sexual debut early in adolescence increases the risk 
of mouth STIs and unwanted pregnancies.2,3but little 
is known about its effects beyond adolescence. This 
study examines the relationship between the age at 
first intercourse and subsequent contraceptive gaps. 

METHODS We identified 3538 sexually active, fertile 
women participants from the 2006-2008 National Survey 
of Family Growth. Women were classified as consistent 
contraceptive users or inconsistent/nonusers. Age at first 
intercourse with a man was determined by self-report 
and categorized as <15, 15-17, and ≥18 years. RESULTS 
Twenty-three percent reported gaps in contraceptive use 
in the year prior to interview. Compared with women 
who were 18 or older at first intercourse, women who 
were <15 years of age at the time of first intercourse were 
nearly two times as likely to report a gap in contraceptive 
use (adjusted odds ratio: 1.93; 95% confidence interval: 
1.23-3.00 A study stated that 33.5% of the adolescents 
had ever had sexual intercourse while as many as 32.5% 
had more than one sexual partners and only 26.2% stated 
that used condom in their last intercourse.4

Parental engagement still become an important 
factor to protect their children to have a negative sexual 
behaviors, especially in this internet era.5 The role of the 
family is very important to prevent risky sexual behavior 
in adolescents such as premarital sexual behavior.5 Some 
previous studies stated that adolescents who engage in 
premarital sex usually come from divorced families or 
teenagers who lived with his parents where a family 
function does not run properly6–9. One factor that causes 
poor family function is due to the lack of communication 
between parents and teenagers10.

DOI Number: 10.5958/0976-5506.2018.01689.3 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1709      

The few studies that reviewed qualitative studies 
especially those related to family experiences in 
communicating with adolescents related to sexual and 
reproductive health were the hallmarks of this study. The 
purpose of this current study was to describe results of a 
qualitative systematic review of parent communication 
regarding the sexual and reproductive health of 
adolescent.

METHOD

The study used several approaches qualitative 
systematic review. The most important of qualitative 
systematic reviews is the aim to answer research 
questions about participants’ feelings and perceptions 
so that a detailed process was needed to achieve them.11 
The first stage that must be passed from this study is to 
determine the topic and purpose of the article review. The 
next step is to determine keywords to search for articles 
where in this study we use the “word parenting”, “family 
communication”, “parent-adolescent relationship”, 
“sexual health”, “sexuality”, and “qualitative”. Further, 
we determined the inclusion criteria which included 
1) research participants were parents, both mother 
and father and teenager, male or female; 2) age for 
adolescent participants between 11-20 years; 3) research 
topics around family experiences and perspectives on 
adolescence sexual health; and 4) qualitative studies. 
The topic of LGBT was excluded from this study. 
Literature collected using data sources: Google Scholar, 
Science Direct, Proquest Health and Medical Complete, 
Psychology Journals Proquest, Proquest Science Journals 
and PubMed, during ten years from 2008 to 2018. Of 
the 155 papers identified, 58 articles were excluded due 
to duplication. As many as 20 articles met the inclusion 
criteria and were re-identified for eligibility until finally 
ten papers were found for review. The next important 
step is data extraction and synthesis data from the 10 
papers reviewed.

RESULTS

Of the ten research articles reviewed, seven articles 
discussed parent communication, an article about father 
involvement in the reproductive health intervention, an 
article about puberty and an article about the role of parents 
in child development. In terms of research participants, 
three studies used mothers as participants in one study 
using fathers as informants. Five studies used parents 

and teenage children as participants and only one study 
explored the experiences of young women. Regarding the 
data collection, four studies used focus group discussions, 
two studies conducted in-depth interviews, while the 
other studies applied narrative interviews, telephones 
interviews, audio recorded conversations and combination 
of written and group discussions.

Bello et al. has assessed the reactions of adolescents 
and their parents to puberty in urban poor settings in 
two African countries and compared to the experiences 
of current adolescents to their parents’ generation. The 
participants was 66 boys and girls (aged 11-13 years) 
and their parents. The study was conducted by narrative 
interviews. The themes identified were adolescents’ 
reaction to reviews their pubertal body changes, parental 
reactions to adolescent pubertal changes, pubertal 
intergenerational comparison of adolescent behavior.12

Cox et al. determined the content that should be 
included in a Web-based intervention that specifically 
targets improved mother-child communication with 24 
mothers of sixth to eigth-grade students as participants. 
The focus group interview was used and the theme 
found were discomfort discussing sex with male 
children, the influence of mothers’ belief, the need for 
developmentally appropriate information.13

Crichton et al. explored the quality of mother-
daughter communication about sexual maturation, 
abstinence and unintended pregnancy in Nairobi, Kenya. 
A total of 87 girls (aged 12-17 years) and 37 mothers 
of teenage girls were included. The theme found were 
Mothers ‘and daughters’ views and preferences about 
communication , Mothers ‘and Daughters’ experiences: 
facilitators and barriers to communication , message 
content, how messages are conveyed, the impacts of 
context on communication.14

Francis et al. examined women ‘s attitude, knowledge, 
beliefs about HPV and cervical cancer prevention, 
vaccine awareness, and acceptance, and maternal - child 
communication about STDs and sexual health within an 
urban community in Johannesburg. This study included 
24 women who have at least one child. The themes were 
maternal-child communication and sexuality, healthcare 
decision-making and gender roles, understanding of HPV 
and cervical cancer, vaccine acceptance.15

Grossman, Jenkins, and Richer gave a unique long 
examination of parents’ perceptions of continuity and 
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abstinence. As many as 15 mother-daughter dyads and 6 
mother-son dyads were involved. The findings were that 
the children need to know what abstinence is, the needs 
for setting boundaries for abstinence, abstinence is best 
considering the risks, and suggestion to come to talk to 
the partents.20

Worthman, Tomlinson, and Rotheram-Borus tried to 
understand parent ethnotheories about child developmental 
needs, appropriate parenting and effects of quality of 
early childcare. As many as 38 mothers were involve to 
complete written task and group discussion. It was found 
that early childhood as a crucial, sensitive period. The 
focus of parental concern and effort were danger, monitor/
control, puberty, reproductive risk, peer influence, morality, 
teachable, inform/advice, and risk-taking.

From the results of the data synthesis of 10 
papers, reviewers have identified five main theme 
related parent communication regarding adolescent 
sexual and reproductive health that is the reason for 
sexuality communication, discomfort talking about 
sexuality, barriers of communication, intergenerational 
comparison and parent as a decision maker. The main 
theme is presented in Table 1.

Table 1: Data synthesis of papers reviewed

Themes Papers

Reason for 
sexuality 

communication

Francis et al. (2011)15

Grossman, Jenkins and Richer 
(2018)16

Ramchandani et al. (2017)20

Worthman, Tomlinson and 
Rotheram Borus (2016)21

Discomfort talking 
about sexuality

Cox et al. (2010)13

Nurachmah et al. (2018)19

Barriers of 
communication

Crichton et al. (2012)14

Hutchinson and Cederbaum 
(2011)18

Intergenerational 
comparison Bello et al. (2017)12

Parent as decision 
maker

Guilamo-Ramos et al. (2018)17

Ramchandani et al. (2017)20

DISCUSSION

After the data extraction process and synthetic data, 
the researchers had identified five main themes contained 
in the parents’ experience of communicating with 

change in middle-school communication from middle 
school to high school. As many as 23 parents (20 mothers, 
3 fathers) were included for interview. The theme found 
were reason for sexuality communication, comfort 
talking about sex, talk about dating and relationships, 
talk about readiness for sex, and talk about sexual risk 
and protection.16

Guilamo-Ramos et al. identified and characterized 
fathers’role in shaping Latino adolescent sexual 
behavior and the feasibility and acceptability of a father-
son intervention. As many as 30 fathers-son dyads were 
included for in-dept interview. The theme found wer 
fathers matter latino and can shape adolescent male 
sexual decision making, Latino fathers influence their 
sons through specific paternal parenting processes, and a 
Latino father-son approach is acceptable and feasible.17

Hutchinson and Cederbaum tried to understand 
adolescent females’ perceptions about how their fathers 
contributed to their sexual socialization. The total of 234 
females’ adolescent (aged 19-21 years) were included. 
Telephone interview (35-55 minutes) was conducted 
as part of the larger quantitative study. The themes 
were how fathers were contributed to their daughters 
‘sexual socialization, how fathers could have had their 
daughters’ sexual socialization, and barriers.18

Nurachmah et al. investigated parents and their 
female adolescent communication patterns of sexual 
and reproductive health in West Kalimantan, Indonesia. 
As many as 15 adolescent girls (aged 13-15 years) and 
14 mothers were included in a focus group discussion. 
The findings were infrequent mother-daughter 
communication about sexuality, mothers tend to 
avoid discussing srh or feel ashamed and that it is not 
culturally acceptable to talk about sexual matters, topic 
about body change during puberty as the content of the 
mother-daughter communication, and both mother and 
daughters need adequate information about SRH.19it 
appears to be inadequately practiced in Indonesia. Given 
that female adolescents in Indonesia are faced with 
increased sex-related risks, it is important to understand, 
from parents and adolescents’ perspectives, how parents 
communicate about SRH to their adolescents. This study 
was designed to investigate parents and their female 
adolescent children’s patterns of SRH communication 
in West Kalimantan, Indonesia. A total of 15 adolescent 
girls (ages 13-15

Ramchandani et al. characterized the messages 
mothers communicate to young adolescents regarding 
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teenagers on the topic of sexual and reproductive health. 
All of these themes reflect the answers to the objectives 
of this study, namely parents communication regarding 
the sexual and reproductive health of the adolescent. 
Communication has an important role in keeping the 
family functioning properly, as well as the physical 
and mental health of family members. Communication 
also plays an important role in the process of making 
decisions in families. Most problems that arise in the 
family are because there is a problem in communication 
between couple22. When communication with a partner 
does not go well, the child will be affected.

In children with adolescence, communication 
between parents and adolescents will lead adolescents to 
improve social and health behavior, in this case sexual 
and reproductive health. Young women are usually more 
comfortable talking about privacy about sexuality with 
mothers than with fathers10, this is because mothers know 
more about a woman’s body parts and have experienced 
the same things as young women feel16.

Regarding the barrier in communication, parents 
feel insecure about discussing sexuality with adolescents 
due to the lack of information they have and lack 
of skill of doing sex al content communication.23 In 
terms of generational differences between parents and 
adolescents, the rapid advancement of technology and 
the ease of internet access make teenagers prefer to seek 
information related to sexual and reproductive health 
through internet media rather than asking parents, even 
though this phenomenon was not found when the parents 
were still small first.23,24 However, parents are still 
looking for a decision maker when teenagers experience 
problems related to sexual and reproductive health.17,20

CONCLUSIONS

The study of qualitative systematic review concludes 
that parent-adolescent communication about sexual and 
reproductive health is very important for the adolescents 
wellness; by reducing the communication barriers, 
setting the right reasons for initiating communication 
about sexual topic and arranging a comfortable 
environment for teenagers to express their sexual and 
reproductive health needs to parents.
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ABSTRACT

Preeclampsia is one of the highest mortality factors for pregnant women. Hypertension, one of the main 
characteristics of preeclampsia, is the second main causes of maternal mortality at 27.1%. During pregnancy, 
they will face physical and psychological stressors. One of the factors related to stress management is the 
woman’s characteristics and the locus of control. This study aims to identify the relationship between the 
five types of personality and the locus of internal control in relation to preeclampsia in pregnancy. This study 
used a cross-sectional design. The population of this study consisted of pregnant women with preeclampsia 
who came to the independent midwifery practices in Jombang; 135 women total. The sample was selected 
using the total sampling method. The data was analysed by regression analysis. The independent variables 
related to preeclampsia included neuroticism (p=0.003; Exp(B)=11.234) and the negative internal locus 
of control (p=0.000; Exp(B)=11.387). It is expected that midwifery professionals can provide counselling 
services effectively and efficiently in relation to performing antenatal care services.
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INTRODUCTION

Preeclampsia is one of the highest mortality factors 
for pregnant women1. Hypertension, one of the main 
characteristics of preeclampsia, is the second main 
cause of maternal mortality at 27.1%, after haemorrhage 
(30.3%) and before infection (7.3%)2. According to the 
data of Survey Demografi Kesehatan Indonesia (SDKI) 
in 2007 and 2012, the Maternal Mortality Rate (MMR) 
in Indonesia was still high, by as many as 228 and 359 
per-100,000 live births respectively. This number is 
still far from the target of the Millennium Development 
Goals (MDGs) 2015, which aims for 102 per-100,000 
live births3.

According to the health profile of Indonesia’s East 
Java Province in 2012 and 2013, the mortality rate was 

97.43 per-100,000 live births and 97.13 per-100,000 
live births respectively4. In Jombang City in 2017, 
there were 28 maternal deaths following live births. 
The number increased from 2016, with 17 deaths. The 
28 deaths in 2017 were caused by preeclampsia (5 
cases), haemorrhage post-partum (4 cases), eclampsia (3 
cases), amniotic embolism (2 cases) and an ante-partum 
bleeding case, while the other 13 was caused by other 
co-morbidities. These cases must be considered to devise 
more effective initial assessments and interventions in 
order to decrease the maternal mortality rate caused by 
preeclampsia and eclampsia.

Pregnant women are one of the most vulnerable 
members of a community. During pregnancy, they will 
face physical and psychological stressors. Good stress 
management determines the success of the pregnancy. 
One of the factors related to stress management is the 
woman’s characteristics and how far the woman can 
control her emotions in relation to overcoming the stress 
related to the physical alterations caused by pregnancy 
and for other reasons.

There are five basic personalities according to 
Goldberg, encompassing openness to experience, 
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conscientiousness, extraversion, agreeableness and 
neuroticism, which affects people in the context of 
solving their problems5 The locus of internal control 
also influences the pregnant women’s condition6their 
commitments are influenced by their personality traits, as 
they are also known as emotional labour. The purpose of 
this study is to investigate the dominant personality traits 
in the company based on the Big Five Personality theory, 
to assess the level of employees’ commitment to service 
quality (quality pledge. This study aimed to identify the 
relationship between the five types of personality and the 
locus of internal control with preeclampsia pregnancy.

METHOD

This study used a cross-sectional design. The study 
was conducted in Jombang Regency, from July to 
September 2016. The population of this study were all of 
the pregnant women with preeclampsia who came to the 
selected independent midwifery practices in Jombang, 
totalling 135 women. The sample was selected using 
the total sampling method. The instrument used was a 
questionnaire with a Cronbach’s Alpha value of 0.862. 
The data was analysed using regression analysis.

RESULTS

Table 1: Demographic characteristics of the 
respondents (n = 135)

Characteristics Parameters n %

Age (years old)
18-35 73 54.0
> 35 62 46.0

Pregnancy
Primigravida 44 33.0
Multigravida 91 67.0

Occupation
Housemaid 27 20

Factory workers 53 39
Teacher 55 41

Education
Senior High School 116 86

College 19 14
Locus Internal 

Control
Positive 53 39
Negative 82 61

Personality

Openness to 
experience 12 8

Conscientiousness 18 13
Extraversion 7 5

Agreeableness 30 22
Neuroticism 68 52

Table 2: Results of logistic regression analysis

Variable B S.E. Sig. Exp (B) 95%CI

Neuroticism 2.897 0.432 0.003 11.234
2.899< 
OR < 

43.587

Negative 
ILC 1.143 0.458 0.000 11.387

1.897< 
OR < 

23.426

Table 1 shows that most of the respondents 
were 18-35 years old (54%). Most of the women had 
multigravida (67%). Regarding occupation, most were 
factory workers (395) and had a senior high school level 
of education (86%). The most common locus of control 
had was negative, and the most common personality was 
neuroticism (52%).

Table 2 shows that the independent variables related 
to preeclampsia included the personality of neuroticism 
(p=0.003; Exp(B)=11.234) and the negative internal 
locus of control (p=0.000; Exp(B)=11.387).

DISCUSSION

 1. Age: Based on age, the respondent’s characteristics 
showed that the majority of the respondents were 
18-35 years old. Age is a determinant factor 
influencing the health status of pregnant women. 
However, in preeclampsia cases, the mother’s 
age does not influence occurrence. Instead, it 
is affected by other factors encompassing the 
environment, health record, parity, metabolism 
disorders, psychological conditions, and social-
economic status7. The many occurrences of 
preeclampsia at a healthy age are due to most 
pregnancy and childbirth cases occurring between 
the ages of 18 and 35 years old. According to 
the Indonesian Ministry of Health, the age of 
pregnant women who are at the highest level of 
risk is mothers who are too young (<20 years) or 
too old (> 35 years).

 2. Pregnancy: The characteristics of the respondents 
based on their pregnancy showed that most of 
the respondents had multigravida pregnancy. 
Cunningham (2014) stated that the risk factors 
for preeclampsia are nullipara, the environment, 
socioeconomic conditions, seasonal influences, 
obesity, gemelli pregnancy, maternal age, 
impaired metabolism and a family history of 
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preeclampsia or previous history of preeclampsia. 
A study conducted by Hindun (2015) showed that 
primigravida has a greater chance of developing 
by 2.875 times into preeclampsia compared with 
non-primigravida.

 3. Occupation: The characteristics of the respondents 
based on their work indicated that most of the 
pregnant women work as factory workers. The risk 
factors for preeclampsia include their socioeconomic 
condition, in which one of the supporting factors 
is employment7. Work as a factory worker is an 
activity that involves physical activity. In a factory, 
the conditions are always pressured, which is a 
factor that causes psychological disorders that 
affect maternal pregnancy. A study mentioned 
that mothers who work in the formal sector have 
better access to information about their health, 
more actively have a positive attitude and more 
independently take care actions8.

 4. Education: The characteristics of the respondents 
based on education level was that the majority of 
respondents had a high school level of education. 
A person’s level of education influences how a 
person makes decisions on the health problems that 
they experience. The lower the mother’s education 
level, the less the mother has the desire to use 
health services. A study mentioned that mothers 
with a higher education level have better access to 
information about health. It makes them have a better 
decision-making process related to determining care 
planning for the duration of their pregnancy8.

 5. Personality and Locus of Control: The regression 
analysis results showed that the independent 
variable allegedly related to the preeclampsia 
cases was the personality of neuroticism with 
Exp(B)=11.234. It means that pregnant women 
with a neurotic personality are 11.387 times more 
likely to get preeclampsia. The negative ILC has 
a relationship with preeclampsia with Exp(B) 
11.387. This means that pregnant women with a 
negative ILC have 11.387 times the probability of 
having preeclampsia.

Neuroticism is a personality in which a person 
can evaluate their ability to handle pressure or stress9. 
The positive characteristic of neuroticism is emotional 
stability. Individuals with emotional stability tend to 
be calm in facing problems, have self-confidence and 
firm principles. However, the negative characteristics 

of neuroticism are being easily nervous, depressed, 
not confident and easily changing their mind5 A study 
proved that there is an influence between stress and the 
occurrence of hypertension in pregnant women10. This is 
because they are unable to overcome the problems faced 
by their mental, physical and emotional health.

The negative attributes of neuroticism as mentioned 
above show that the pregnant women were not ready 
to adapt to the physical and psychological alterations 
of pregnancy. It influences their mental and emotional 
health, and can affect their cardiovascular condition, 
increasing their blood pressure and thus, leading to 
preeclampsia11who were matched for age and date of 
delivery. The incidences of diabetes, dyslipidemia, 
hypertension and cardiovascular events after pregnancy 
were identified from medical records after the date of 
delivery to the date of an event or the end of the study. 
\n\nRESULTS\nThe median follow-up duration was 9.8 
years (interquartile 5.1–12.7 years.

The study showed that there was a relationship 
between negative locus of control and the incidence rate 
of preeclampsia. Locus of control is a condition where 
a person can control him/herself against the problem at 
hand. When a pregnant woman is unable to adapt to a 
problem, it means that the pregnant woman has a negative 
locus of control. The risk factors for preeclampsia are 
nullipara, the environment, socioeconomic conditions, 
seasonal influences, obesity, gemelli pregnancy, 
maternal age, impaired metabolism and a family history 
of preeclampsia or a history of previous preeclampsia, as 
well as psychological factors7,12.

CONCLUSION

Based on the results of the study, it showed that out 
of the five major properties of personality, neuroticism 
and having a negative internal locus of control were 
the variables most associated with the incidence rate of 
preeclampsia. It is expected that a midwifery professional 
can provide counselling services effectively and efficiently 
in relation to performing antenatal care services.
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ABSTRACT

Lack of knowledge on disease management may distress type 2 diabetic patients, which could negatively 
affect their quality of life. The health belief model has been widely used to improve the patient’s knowledge, 
skill, and abilities in relation to self-care. The study aimed to examine the effect of diabetes self-management 
education, based on the Health Belief Model (HBM), on the psychosocial outcome (self-efficacy, self-care 
behaviour, distress, and quality of life), and glycemic control (measured by their blood glucose level). A 
randomised control trial was employed, using a pre-test-post-test design. Our study recruited 120 type 2 
diabetic patients who were equally assigned to the intervention group (n= 60) and the control group (n=60). 
The data was analysed using an independent t test with a significance level of 0.05. After the intervention, 
the intervention group and control group showed significantly different scores in self-efficacy, self-care 
behaviour, diabetes distress, quality of life, and blood glucose level. Diabetes self-management education 
based on the HBM had a significant effect on the phycosocial outcome of patients with type 2 diabetes.

Keywords: health education, health belief model, type 2 diabetes, psycosocial outcome, glycemic control.
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INTRODUCTION

Diabetes Mellitus (DM) is a major chronic disease 
in the world which can cause heart disease, blindness, 
renal failure and lower extremity amputations.1, 2 
Globally, the number of people living with type 2 DM 
was approximately 424.9 million people in 2017.2 
Type 2 diabetes affected almost 6.7% of the Indonesia 
population, approximately 10.3 million people, in 2017.2 
Worldwide, Indonesia is ranked 6th among countries 
with a high percentage of the population with type 2 
DM, after China, India, the United States, Brazil and 
Mexico.2 Diabetes type 2 is the third leading cause of 
death in Indonesia after stroke (21.1%) and coronary 
heart disease (12.9%).3

Living with diabetes can be difficult for patients 
and their families. Diabetic patients can show negative 
psychological responses, including feeling guilty and 
hopeless, losing confidence, having a low self-image, 
and becoming anxious and angry.4, 5 Diabetes distress is 
an additional burden for patients and their families, as 
a result of the cost incurred due to long-term care and 
treatments. Appropriate treatment is required to prevent 
disability, poor productivity, low quality of life and 
increased mortality.6 Patients and their families should 
acquire the knowledge, skills and self-efficacy related 
to the proper self-management of DM for successful 
treatment.7, 8 The Health Belief Model (HBM) is a 
constructed model that has been widely used to predict 
adherence to self-care behaviour.9 It consists of five core 
components, including perceived severity, perceived 
susceptibility, cues to action, perceived benefits and 
perceived barriers. Perceived severity relates to beliefs 
on the severity level of the disease and the consequences 
relevant to the illness. Perceived susceptibility represents 
to what extent the person perceives their risk of having 
the illness. Cues to action reflects the internal or external 
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indications such as physical symptoms (internal) and 
medication reminders (external). Perceived benefits 
involves the individual’s perception toward the 
advantages and accessibility of the actions that they 
are to take. Perceived barriers includes the negative 
consequences from the actions taken.9 The study aimed 
to examine the effect of diabetes self-management 
education, based on HBM, on psychosocial outcome 
(self-efficacy, self-care behaviour, distress and quality of 
life), and glycemic control.

METHOD

The study employed a randomised control trial 
with a pre-test- post-test design. The study population 
was made up of 382 patients with type 2 DM attending 
the Patrang community health center (CHC) in Jember 
district, East Java in Indonesia. The inclusion criteria 
was that the patients had been diagnosed with type 2 DM 
within the last six months, who showed compos mentis 
mindfulness and were generally in good condition. 
Their age should have been between 40 and 65 years 
old, they lived within the Patrang CHC service area, 
and expressed a willingness to participate in the study. 
Patients with a cognitive impairment (dementia and 
active psychosis) were excluded. 260 patients met the 
inclusion and exclusion criteria.

Using the 95% confidence interval (α = 0.05) and a 
statistical power of 80% (β = 0.20), the sample size for 
the intervention group and control group was 55 subjects 
each. To anticipate the participants dropping out, an 
additional 10% was determined, resulting in 60 subjects 
recruited for each group. Simple random sampling was 
applied in order to select the study participants.

The intervention group received a six-week 
educational program using the HBM approach over six 
sessions. The control group received their usual daily 
care. Every educational session lasted for approximately 
120 minutes. The intervention group received knowledge 
about diabetes and self-management activities based 
on the four main sources of self-efficacy including 
performance accomplishment, vicarious experience, 
verbal persuasion, and physiological and emotional 
arousal. The six intervention sessions were divided 
into two home visit sessions (sessions 1 and 6) and 
four group sessions (sessions 2-5). The educational 
program was prepared based on the national standard 
for diabetes self-management education and support, 
and the management and prevention of type 2 DM from 

the Indonesian Endocrinology Association (PERKENI). 
Additional information was obtained from the American 
Diabetes Association (ADA). The pre-test was conducted 
before the intervention started, while the post-test was 
conducted three months after the intervention. 

The pre-test and post-test questionnaires used four 
scales to measure the psychosicial outcome, including 
the diabetes management self-efficacy scale (DMSES), 
the diabetes distress scale (DDS), the summary of 
diabetes self-care activities (SDSCA), and the diabetes 
quality of life scale (DQOL), in addition to the glycemic 
control test tool. The DMSES questionnaire used was a 
modified version by Shi, Ostwald, & Wang (2010) from 
the van der Bijl instrument.10 The DMSES questionnaire 
consisted of 20 items with a Likert scale of 1-5. The 
results of the validity test showed an r-value of 0.658, 
and reliability test of α = 0.975. The DDS questionnaire 
of 17 items was adopted from the instrument developed 
by Polonsky, et al. (2005).11 The results of the DDS 
validity test showed an r-value that was larger than 
0.537, with a reliability test of α = 0.874. The SDSCA 
questionnaire consisted of 12 items with a scoring 
system of 0 – 7, using the Wu modified version (2009) 
from the Toobert SDSCA instrument.12 The SDCA 
validity test result was r = 0.632, with the reliability test 
being α = 0.923. The DQOL questionnaire had 30 items 
with multiple selection available, scored using the Likert 
scale. The DQOL result of the validity was r> 0.36, and 
the reliability test α = 0.956. The data analysis used an 
independent t-test to examine the group differences with 
a significance p-value of α ≤ 0.05.

RESULTS

Table 1 shows the mean of patient age was 
57.60 years. Most of the patients were female (65%), 
employed (65%), and had an education level of junior 
high school (41.67%). The average duration of illness 
among the patients was 45.07 months. The patient 
characteristics showed no significant difference between 
the intervention group and the control group. Table 1 
displays the baseline score of self-efficacy, self-care 
behaviour, diabetes distress, quality of life and blood 
glucose level. The mean scores for self-efficacy, self-
care behaviour, diabetes distress, and quality of life 
were 41.63, 15.13, 39.00, and 65.77 respectively, with 
no significant difference between the intervention group 
and the control group. Likewise, the average blood 
glucose level was 207.62 mg/dl, and no significant 
difference was observed between the intervention group 
and the control group.
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Table 1: Baseline characteristics of all patients (n = 120) in the intervention group and the control group 
(n = 60/group)

Variable All patients (n, %) 
or mean ± SD

Intervention group 
(n, %) or mean ± SD

Control group (n, 
%) or mean ± SD P-value

Age (years) 57.60 ± 6.25 57.50 ± 6.83 57.70 ± 5.65 0.862
Gender

Female 76 (63.33%) 42 (70%) 34 (56.67%)
0.132

Male 44 (36.67 %) 18 (30%) 26 (43.33%)
Employment

Employed 78 (65%) 38 (63.33%) 40 (66.67%)
0.718

Unemployed/retired/house- wife 42 (35%) 22(36.67%) 20 (33.33%)
Duration of illness 45.07 ± 33.05 45.33 ± 37.45 44.80 ± 28.28 0.930

Level of education
Elementary school 39 (32.5%) 18 (30%) 21 (35%)

0.769
Junior high school 50 (41.67%) 24 (40%) 26(43.33%)
Senior high school 23 (19.17%) 12 (20%) 11 (18.33%)
Higher education 8 (6.67%) 6 (10%) 2 (3.33%)

Self-efficacy score 41.63 ± 8.75 41.83 ± 9.67 41.43 ± 7.80 0.803
Self-care behaviour score 15.13 ± 4.86 14.93 ± 4.64 15.33 ± 5.10 0.654

Diabetes distress score 39.00 ± 6.11 39. 33 ± 6.87 38.67 ± 5.28 0.552
Quality of life score 65.77 ± 15.37 66.03 ± 17.09 65.50 ± 13.57 0.850

Blood glucose level (mg/dl) 207.62 ± 63.69 207.62 ± 63.69 197.37 ± 65.91 0.078

Table 2 shows that both groups had increased scores for self-efficacy, self-care, and quality of life from the 
baseline. The diabetes distress score and blood glucose level were reduced in both groups after the intervention. The 
post-test results show a statistically significant difference in each score of the psychosocial outcome between the 
intervention group and the control group. A more significant improvement in psychosocial outcome was experienced 
by the intervention group than the control group, indicating the positive effect of diabetes self-management education 
using the HBM approach.

Table 2: Comparison of the pre- and post-intervention variables of each group and the results of the 
independent t-test after the intervention

Variable*
Intervention group (n = 60) Control group (n = 60)

F p-value t p-value
Pre Post Pre Post

Self-efficacy 
score 41.83 ± 9.67 61.87 ± 6.84 41.43 ± 7.80 56.10 ± 11.06 11.618 0.001 3.434 0.001

Self-care 
behaviour 

score
14.93 ± 4.64 23.90 ± 6.49 15.33 ± 5.10 21.83 ± 4.43 13.893 0.001 2.039 0.044

Diabetes 
distress score 39. 33 ± 6.87 28.23 ± 3.79 38.67 ± 5.28 35.27 ± 5.76 22.865 0.001 -7.889 0.001

Quality of life 
score 66.03 ± 17.09 92.33 ± 11.17 65.50 ± 13.57 77.73 ± 15.67 6.775 0.010 5.878 0.001

Blood glucose 
level (mg/dl) 207.62±63.69 118.25±23.50 197.37±65.91 187.37±52.49 19.625 0.001 -9.310 0.001

*data expressed as mean ± standard deviation
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DISCUSSION

Characteristics of the study participants: The 
average age of the diabetic patients was 57.6 years 
old, confirming the previous study stating that insulin 
retention tends to increase by the age of 45 years old 
or older.4 Individuals older than 45 years old have an 
increased risk of developing type 2 diabetes by almost 
15 times compared to younger individuals.3 Most of the 
patients with type 2 diabetes in this study were female, 
again confirming the results of previous studies.7, 13 
Elderly women may have a higher LDL cholesterol and 
trigliserida level than men, which affects the decreasing 
level of their insulin sensitivity.14 The average duration 
of illness among the diabetic patients in the present 
study was 45.07 months, or almost four years. The risk 
of macrovascular complication from diabetes increased 
in the fifth year since the diabetes was first diagnosed.15 

In our study, most of the participants in both groups 
had completed junior high school and were employed. 
Level of education may influence the individual’s 
acceptance of information and their capacity to 
manage stressors.16,17 Being employed could increase 
the individual’s self-confidence in relation to problem 
solving, as having a source of income which enable 
them to access information, appropriate care and better 
treatment.18,19

Self-efficacy before and after the intervention: The 
results of the data analysis showed that there was a 
significant difference in the self-efficacy between the 
groups after the intervention. Perceived self-efficacy 
affects the way that someone understands, feels, senses, 
drives their self-motivation, and takes action, which 
can generate effects through cognitive, motivational, 
affective and selection processes.20 Improving the 
patient’s perception of their vulnerability and the disease 
severity during the health education intervention could 
help patients to manage the disease, which increases 
their self-efficacy.21, 22

Self-care behaviour before and after the intervention: 
The results showed that there were significant differences 
related to self-care behaviour between the intervention 
group and the control group. The acquisition of 
knowledge about the disease and care management 
of the disease is crucial in helping diabetic patients 
perform the proper self-care behaviour.8 Self-care 
depends on the patient’s ability to make decisions and 

daily assessments in order to implement comprehensive 
diabetes management.12 Diabetes patients with a good 
self-care ability can control their blood sugar levels by 
changing to a healthier lifestyle.23

Diabetes Distress before and after intervention: 
The intervention group experienced a more significant 
decrease in their diabetes distress score than the control 
group after the educational intervention. Having proper 
health education can help them to gain self-control so 
then the patient can maintain an ideal health condition 
and reduce stress.19 Acquiring coping strategies to 
reduce stress could encourage diabetic patients to seek 
social support from their family, friends, neighbours and 
co-workers.24 Having cognitive skills would increase 
the patient’s understanding and acceptance of their 
condition, so as to reduce the level of stress.19

Quality of life before and after the intervention: 
An essential key to the quality of life assessment was 
the satisfaction of self-care. Health workers have an 
important role in providing proper health education to 
patients and their families in promoting the self-care 
of diabetes with complications, in order to achieve an 
optimal quality of life.7, 25 The ability to perform self-care 
and knowing how to reduce the risk of complications 
could improve quality of life.1

Glycemic control: The intervention group had a more 
significantly reduced level of blood sugar than the 
control group after the HBM educational intervention. 
Knowledge about diabetes helped the patient to control 
the disease and to reduce the risk of disability.15, 22 
The diabetes self-management education (DSME) 
significantly reduced the patient’s fasting blood 
glucose level, improved their diabetes knowledge, self-
management skill and self-efficacy.26

CONCLUSION

This study has highlighted the importance of health 
education in improving the patient’s psychosocial 
outcome. This educational intervention, along with 
the HBM approach, has significantly improved self-
efficacy, self-care behaviour and quality of life, as well 
as reducing the level of diabetes distress and their blood 
glucose level. The diabetes self-management education 
based on the Health Belief Model is recommended to be 
used as a health education intervention for patients with 
type 2 diabetes.



     1722      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Ethical Clearance: Ethical approval was granted by 
the School of Public Health in Airlangga University, 
Surabaya.

Source of Funding: Self funding.

Conflict of Interest: None.

REFERENCES

 1. American Diabetes Association [ADA]. Standards 
of Medical Care in Diabetes—2018. Diabetes 
Care. 2018;37.

 2. International Diabetes Federation [IDF]. Diabetes 
Atlas 2017 Brussel: International Diabetes 
Federation; 2017 [Available from: https://www.
idf.org/e-library/epidemiology-research/diabetes-
atlas.html.

 3. MoH. Situasi dan analisis diabetes. Jakarta: 
Kementerian Kesehatan RI; 2013.

 4. Smeltzer SC, Bare BG, Hinkle JL, Cheever KH. 
Brunner and Suddarth’s textbook of medical 
surgical nursing. 12 ed. Philadelpia: Lippincott 
Williams & Wilkins; 2013.

 5. Penckofer S, Ferrans CE, Velsor-Friedrich B, 
Savoy S. The psychological impact of living with 
diabetes women’s day-to-day experiences. The 
Diabetes Educator. 2007;33(4):680-90.

 6. MoH. Menkes: Mari Kita Cegah Diabetes dengan 
CERDIK (Health Minister: Let us prevent diabetes 
by CERDIK) 2016 [Available from: http://www.
depkes.go.id/article/print/16040700002/menkes-
mari-kita-cegah-diabetes-dengan-cerdik.html 

 7. Shrivastava SR, Shrivastava PS, Ramasamy J. 
Role of self-care in management of diabetes 
mellitus. Journal of Diabetes & Metabolic 
Disorders. 2013;12(1):14.

 8. Atak N, Gurkan T, Kose K. The effect of 
education on knowledge, self management 
behaviours and self efficacy of patients with type 2 
diabetes. Australian journal of advanced nursing. 
2008;26(2):66-74.

 9. Jones CJ, Smith H, Llewellyn C. Evaluating the 
effectiveness of health belief model interventions 
in improving adherence: a systematic review. 
Health Psychology Review. 2014;8(3):253-69.

 10. Shi Q, Ostwald SK, Wang S. Improving glycaemic 
control self‐efficacy and glycaemic control 
behaviour in Chinese patients with Type 2 diabetes 
mellitus: randomised controlled trial. Journal of 
clinical nursing. 2010;19(3‐4):398-404.

 11. Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees 
J, Mullan J, et al. Assessing psychosocial distress 
in diabetes: development of the diabetes distress 
scale. Diabetes care. 2005;28(3):626-31.

 12. Wu SF. Effectiveness of self-management for 
persons with type 2 diabetes following the 
implementation of a self-efficacy enhancing 
intervention program in Taiwan: Queensland 
University of Technology; 2007.

 13. Miller TA, DiMatteo MR. Importance of family/
social support and impact on adherence to 
diabetic therapy. Diabetes, metabolic syndrome 
and obesity: targets and therapy. 2013;6:421.

 14. DeFronzo RA, Ferrannini E, Alberti KGMM, 
Zimmet P, Alberti G. International Textbook of 
Diabetes Mellitus, 2 Volume Set: John Wiley & 
Sons; 2015.

 15. Waspadji S. Diabetes Melitus, Penyulit Kronik, 
dan Pencegahannya. Dalam: Penatalaksanaan 
Diabetes Melitus Terpadu Jakarta: Balai Penerbit 
Fakultas Kedokteran Universitas Indonesia. 2007.

 16. Notoatmodjo S. Promosi kesehatan dan ilmu 
perilaku. Jakarta: Rineka Cipta. 2007;20.

 17. Khan TM, Sulaiman S, Hassali MA. The causes 
of depression? A survey among Malaysians 
about perception for causes of depression. Asian 
Journal of Pharmaceutical and Clinical Research. 
2008;2(2).

 18. Lau‐Walker M. Importance of illness beliefs 
and self‐efficacy for patients with coronary 
heart disease. Journal of Advanced Nursing. 
2007;60(2):187-98.

 19. Powers MA, Bardsley J, Cypress M, Duker P, 
Funnell MM, Hess Fischl A, et al. Diabetes Self-
management Education and Support in Type 
2 Diabetes: A Joint Position Statement of the 
American Diabetes Association, the American 
Association of Diabetes Educators, and the 
Academy of Nutrition and Dietetics. Diabetes 
Care. 2015;38(7):1372-82.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1723      

 20. Bandura A. Perceived self-efficacy in cognitive 
development and functioning. Educational 
psychologist. 1993;28(2):117-48.

 21. Edberg M. Buku Ajar Kesehatan Masyarakat 
Teori Sosial dan Perilaku. Alih bahasa: Anwar, 
dkk, Jakarta: EGC. 2010.

 22. Zulman DM, Rosland A-M, Choi H, Langa KM, 
Heisler M. The influence of diabetes psychosocial 
attributes and self-management practices on 
change in diabetes status. Patient education and 
counseling. 2012;87(1):74-80.

 23. Gao J, Wang J, Zheng P, Haardörfer R, Kegler 
MC, Zhu Y, et al. Effects of self-care, self-
efficacy, social support on glycemic control in 

adults with type 2 diabetes. BMC family practice. 
2013;14(1):66.

 24. Wade C, Travis C. Psychology. 9 ed. Upper Saddle 
River, NJ: Pearson Education, Inc; 2007.

 25. PERKENI. Konsensus pengelolaan dan 
pencegahan diabetes melitus tipe 2 di Indonesia 
2015. Jakarta: PB. PERKENI; 2015.

 26. Steinsbekk A, Rygg L, Lisulo M, Rise MB, 
Fretheim A. Group based diabetes self-
management education compared to routine 
treatment for people with type 2 diabetes mellitus. 
A systematic review with meta-analysis. BMC 
Health Services Research. 2012;12(1):213.



How does the Dayak Ngaju Community Treat Malaria? 
A Qualitative Study on the Use of Traditional Medicine in 

Central Kalimantan Province, Indonesia

Trilianty Lestarisa1, Soedjajadi Keman2

1Doctoral Program of Public Health, 2Department of Environmental Health, Faculty of Public Health, 
Universitas Airlangga, Mulyorejo, Surabaya, Indonesia

ABSTRACT

Background: Malaria is an endemic disease present in most tropical countries, including Indonesia. The 
elimination of Malaria has been among the strategies used to improve the health status of the community. 
However, most traditional tribes in Indonesia who live in remote areas may opt to use traditional medicine 
instead of the biomedical services available in health facilities. This study aimed to shed a light on the use 
of traditional medicine for treating malaria within the Dayak Ngaju community.

Method: This research was designed using a qualitative approach. Five respondents, consisting of a 
community leader and traditional healers, agreed to participate in the study. The interviews were conducted 
in the interviewee’s house in Gunung Mas district, Central Kalimantan province. Descriptive analysis was 
employed to explain the phenomena of the use of traditional medicine within the study community.

Results: Three themes emerged as the result of the study, including 1) the community perception of malaria, 
2) familial influence on the use of traditional medicine, and 3) access to public health facilities for malaria 
treatment. People consider malaria to be a mild disease that the traditional healer has adequate knowledge of 
and capacity to cure. The family has the role of encouraging and deciding on the use of traditional medicine. 
Despite the use of traditional medicine, Dayak Ngaju community use the biomedical health services when 
they are accessible.

Conclusion: Traditional medicine is considered to be the first option for seeking care among the Dayak 
Ngaju community. Providing access to health facilities will promote the use of said facilities and biomedical 
services for malaria treatment.

Keywords: Dayak Ngaju, traditional medicine, malaria, qualitative study
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INTRODUCTION

Malaria is an endemic disease in tropical countries, 
including Indonesia. The physical environment such 
as air temperature, humidity, sunlight, rain, and water 
currents are the contributing factors of the breeding 
habitat for mosquitoes, including Anopheles sp, the 

host of malaria parasites.1 According to the World 
Health Organisation (WHO), approximately 212 million 
malaria cases occurred in 2015, claiming the lives of 
429,000 people worldwide.2 Approximately half of all 
Indonesians live in malaria endemic areas.2 The national 
Annual Parasite Incidence (API) in Indonesia was 
approximately 0.85 per 1000 population in 2015.3 

Central Kalimantan is an endemic area of malaria 
in Indonesia. Although the Malaria API of Central 
Kalimantan was approximately 0.42 per 1000 population 
in 2017, certain areas had a higher API than the national 
rate.3, 4 Malaria cases were particularly found in some 
districts in Central Kalimantan province, including 
Gunung Mas, Kapuas, Katingan and Seruyan which 
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especially affect the indigenous population. Their 
economic activities are mostly related to agriculture, 
plantations and mining, which leads to various 
environmental changes and  the migration of the 
population from other provinces or islands of Indonesia. 
Gunung Mas’s topography consist of rivers, tropical 
forest, and swamp which are an ideal habitat for the 
Anopheles sp mosquito.5 The population of Gunung 
Mas district is dominated by the Dayak ethnic. Dayak 
Ngaju are one of the Dayak ethnicities that still practice 
their traditional beliefs in relation to the treatment of 
infectious disease, including malaria. 

With the rapid development of medical science 
and technology, traditional medicine has also received 
attention when developing new drugs.6 Traditional 
medicine is still believed to have a strong efficacy in 
association with recovering from ill health among the 
Dayak Ngaju community. Some community members 
would use modern medical treatment, however the 
isolation and remote location of the Dayak Ngaju 
community causes most people to rely on traditional 
medicine for treating communicable diseases.5 Remote 
areas in Indonesia are often underprivileged, in relation 
to medical and other health staffs.7  Therefore, it is 
common for indigenous people to utilise traditional 
medicine.8 Maintaining cultural beliefs through the use 
of traditional medicine has received attention for its 
potential success, acceptability and accessibility.6 In 
the Dayak Ngaju community, the treatment ritual of a 
certain disease is usually performed by the traditional 
healer, locally known as the tabib or lasang or bahtra, at 
the residence of the sick man. 

Traditional medicine has been seen by the Dayak 
Ngaju community as the primary treatment before 
utilising modern medicine in district hospitals or other 
modern health facilities. For this community, illness is 
not only viewed as a symptom of individual biology, but 
is holistically related to the nature, humanity and God. 
Therefore, to gain good health when seeking treatment, 
people should not only use drugs as the treatment 
but also practice certain traditional rituals involving 
ancient mantras (Sangiang language).9  Therefore, the 
healing process for a disease does not only deal with 
the biological aspects of the patient, but also the socio-
cultural and spiritual aspects.9 This research aims to 
elucidate the beliefs and practices of the Dayak Ngaju 
community in relation to using traditional medicine as 
an alternative to malaria treatment.

MATERIAL AND METHOD

A qualitative study design was employed using in-
depth unstructured interviews. The researcher (TL) was 
the research instrument who conducted the interview.  
The Dayak Ngaju community leader in Kualakurun sub-
district was approached by the researcher and was asked 
to recommend four other key informants to participate 
in the study. The five respondents consisted of the 
community leader and four traditional healers (Bahtra). 
The interview was conducted in the Dayak language. 
The researcher was a native to speaking the language, 
therefore no language barrier was experienced during 
the interview. The key informants were asked several 
questions including: ‘What is the concept of health and 
disease within the Dayak Ngaju Community?’ ‘How 
do people perceive the malaria disease?’ ‘How the 
traditional medicine is delivered?’ and ‘What treatment 
options are used by the Dayak Ngaju community?’ Each 
interview was recorded using an audio-tape and lasted 
approximately an hour. Each interview was conducted 
separately at the interviewee’s house to ensure that all of 
the interviewees felt relaxed in telling their experience. 
The researcher also took brief notes during the interview. 
The audio records were textually transcribed in the Dayak 
language and then translated into Bahasa Indonesia (the 
national language). The data analysis process included 
listening carefully to the records and reading the interview 
transcripts repeatedly in order to understand the content. 
The researchers read the translated interview transcripts 
separately. Key statements were extracted and highlighted 
to grasp the meanings. The meanings were consolidated 
by the researchers in order to produce the themes.

RESULTS

From the data analysis, three themes emerged on the 
belief and practice of traditional medicine for treating 
malaria: 1) Dayak Ngaju community perception of 
malaria, 2) family influence on the use of traditional 
medicine, and 3) access to public health facilities for 
malaria treatment.

Dayak Ngaju community perception of Malaria: The 
Dayak Ngaju community believe that being healthy or 
ill (barigas dan haban) is determined by the combined 
factors of nature/the environment, humanity and spirits. 
The occurrence of a disease is not only biologically 
caused by the natural or human factor. It may also affect 
someone because of supernatural power. Therefore, in 
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order to cure the disease, it would not only involve herbs 
and other materials as medicine, but also traditional 
rituals to satisfy the spirits.

Knowledge of disease is a crucial competency of 
the traditional healer (bahtra) in order to determine the 
illness and the medication required for the ill person. 
The competency is obtained usually from knowledge 
passed down from generation to generation within the 
bahtra family. In the Dayak Ngaju language, malaria 
is termed “Sahangen”, a disease that is considered 
mild and not dangerous with some common symptoms 
including fever, bone pain and a prolonged headache. An 
interviewee, a bahtra, said that there is “nothing to worry 
about malaria. It is Sahangen, not dangerous. Everyone 
can get it including my own children. Especially for 
elderly, sometimes having fever is just normal. Death is 
destiny” (P2). Malaria is also considered to be a disease 
that is necessary for a person to grow in maturity, as 
an interviewee pointed out: “So somebody gets this 
malaria. It means (that) he is experiencing Sahangen. 
This is a process toward a person’s maturity. A process 
of becoming a better human being.” (P5).

The Dayak Ngaju community trust the bahtra and 
their knowledge of malaria. Often, they consider visiting 
a traditional healer first in order to have an opinion on the 
severity of the disease and to utilise traditional medicine, 
as well as the ritual required for healing. They may use 
this to see whether or not the patient requires going to a 
modern health facility. Therefore, the traditional healer 
has a central role in treating malaria. As informed by the 
community leader, “people go to the bahtra when they 
felt fever and headache. If the bahtra says that the person 
has malaria and assures the patient to use only traditional 
medicine and a ritual because of the mild condition, then 
people follow this.” (P1)

Family influences on the use of traditional medicine: 
Family is very influential in relation to utilising 
traditional medicine. This is also part of the local wisdom 
that continues to use a certain plant to treat malaria. 
Although some people in the family may not fully 
believe in the use of traditional medicine for various 
reasons, they would be obliged to obey the decision 
made by the oldest or the most respected member of the 
family. The ritual done while providing the traditional 
medicine also involves the family member with guidance 
from the bahtra. One of the bahtra respondents recalled 
that “some younger people think that using traditional 
medicine and practices is useless. But what they can 
do, if the elders say otherwise. We should maintain our 
tradition, because this is our roots” (P4).

In practice, the traditional medicine of the Dayak 
Ngaju community involves a ritual of Sahangen, or 
malaria treatment. The patient would be laid down in 
the living room near to the house entrance. The first 
cousin of the patient would be requested to burn leaves 
from any green plants found in the yard, and blow the 
smoke toward the patient’s body. This practice should be 
conducted three times a day, in the morning, afternoon 
and evening. The patient would also be given a drink 
of medicated water. The medicated water was boiling 
water, with a special river stone soaked inside. Finally, 
the traditional healer also applied oil rubbed over the 
patient’s body.

Access to public health facilities for malaria treatment: 
Although the Dayak Ngaju community would go first to 
the traditional healer for treating malaria, more people 
now also use the modern medicine available in the 
community health centre and village health posts. The 
traditional healers also recognise this phenomenon, and 
one said that “of course some people would still need to 
go to community health centre if their fever gets worse. 
But for people living a distance from the facility, we, the 
bahtra, were always the first to provide help” (P3).

The traditional healer expects that community would 
preserve the traditional practices as they are inherited 
from their ancestors. In addition, some of the community 
still live separately in remote locations which are far 
from the modern health facility. Encouraging them to 
solely use modern medicine without considering the 
traditional practices would put people’s health at risk.

DISCUSSION

To this date, traditional medicine is still a 
popular option to cure both communicable and non-
communicable disease in many countries.6, 10, 11  For 
the Dayak Ngaju community, the use of traditional 
medicine for curing malaria is rooted in the concept of 
health and disease, which is a combination of the factors 
of nature/the environment, humanity, and spirits/God. 
The concept has continuously evolved over generations, 
which motivates them to preserve the use of traditional 
medicine. A similar concept of health and disease was 
also described in a previous qualitative study about 
the use of traditional medicine and practices among 
postpartum women in China.12 The role of the traditional 
healer is prominent in diagnosing the patient’s illness. 
Traditional healers also help the patient’s family in 
implementing coping strategies during the loss of a 
patient’s life.
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Family also plays a crucial role in preserving 
traditions and beliefs. Support from the family is a 
beneficial factor related to seeking care.13 The family 
influence the decision related to selecting between 
traditional and modern medication and treatment for 
malaria. The family can understand and work with the 
traditional healer to encourage the patient to receive 
the treatment and to do the ritual. The traditional ritual 
carried out by the family has also been believed to 
satisfy supernatural powers and help in the recovery 
from illness, as seen in a previous study.11

Traditional medicine has been the first choice for 
the Dayak Ngaju community when seeking treatment. 
The Dayak Ngaju community believe that selecting the 
treatment of malaria or other illness should relate to the 
disease’s aetiology, which is a combination of natural 
and personal causes. However, the choice of treatment 
is influenced by not only the traditional beliefs, but 
also the availability and accessibility of modern health 
facilities. According to Notoatmojo (2003), the attitude 
to take action in relation to health care depends on other 
supporting factors and conditions, such as the availability 
of nearby health facilities and support from their family 
and other parties.14 Therefore, people eventually go to 
health facilities to seek malaria treatment, because of 
the influential support from their family as well as their 
access to the health facility.

CONCLUSIONS

The concept of health and disease among the Dayak 
Ngaju community is determined by the traditional 
belief that illness is caused by the factors of nature, 
man and spirits. Therefore, a traditional healer is seen 
as a prominent figure providing first aid, including to 
treat malaria. Family is a crucial factor in determining 
the care that is sought. Preserving the culture of using 
traditional medicine and related practices among people 
with malaria is also influenced by the decision of the 
eldest member of the family. Most people of the Dayak 
Ngaju community also believe that the biomedical health 
services can be used jointly with traditional medicine. 
Therefore, access to a modern health facility for this 
remote population is urgently required.
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ABSTRACT

Introduction: Morning sickness is experienced by approximately 70% to 90% of women in their first 
trimester of pregnancy. The slowing motility of the gastric muscles due to the influence of pregnancy 
hormones causes an increase in the amount of stomach acid that irritates the gastric mucosa. Pregnant 
women experience nausea, vomiting, bloating, frequent burping, sour taste, bitterness, loss of appetite, and 
discomfort which causes the loss of fluids and some essential minerals, such as sodium, potassium, calcium, 
and magnesium.

Method: Using a randomized control trial with pretest posttest method, we employed a total of 74 women 
in the first trimester pregnancy complaining of nausea and vomiting. The intervention group received a daily 
dose of young coconut water of 300 ml for a week. The control group received 300 ml of mineral water 
with added sugar for a week. The morning sickness scores before and after the treatment were analyzed 
statistically using the independent t-test.

Results: The provision of young coconut water reduces the morning sickness scores at an average of 11.19 in 
the intervention group, while the control group only have a slide reduction of the average morning sickness 
score at 20.00. The treatment of the intervention group who consumed young coconut water had a significant 
effect at p-value = 0.042. 

Conclusion: Consuming young coconut water provides a significant effect on decreasing symptoms of 
morning sickness in the first trimester of pregnancy.

Keywords: young coconut water, morning sickness, the first trimester pregnancy
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INTRODUCTION

Morning sickness refers to a condition of nausea, 
with or without vomiting, which usually affects women 
during the first trimester of pregnancy.1 This condition 
affects about 70% to 90% of pregnant women during 
the early weeks of pregnancy. Approximately 80% of 
pregnant women experience  nausea, and about 50% had 
nausea and vomiting.2 About 0.3% to 3 .6% of pregnant 
women may develop a severe and excessive nausea and 
vomiting termed as hyperemesis gravidarum.3

Morning sickness occurs due to the increased 
production of pregnancy hormones including estrogen, 
progesterone, and chorionic gonadotropin (HCG) 
hormone.4 Pregnancy hormones affect physiological 
changes, such as the slowdown of gastrointestinal 
motility.4 The slowdown of gastrointestinal motility 
results in an increased amount of gastric acid and 
irritates the gastric mucosa resulting in nausea, vomiting, 
bloating, and frequent burping, due to the perceived 
sourness, bitterness, loss of appetite, and discomfort.3 
The effect is worse in the presence of heartburn and 
chest pain with an infection from holicobacter pylori 
in the injured stomach that leads to inflammation 
of the oesophagus.3 This condition is referred to 
as gastroesophageal reflux disease (GERD) which 
influences the poor absorption of water and nutrients 
from food.5 To reduce the symptoms of GERD, various 
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treatments have been applied to pregnant women such 
as antimietic medication, accrupressure, accupuncture, 
vitamin B6, and ginger consumption.1,6 

Another alternative treatment is the consumption 
of young coconut water as a medical prevention for 
conditions similar to morning sickness.7 Young coconut 
water contains potassium that is capable of neutralizing 
gastric acid reactions and improves muscular motility of 
the stomach.8,9 However, the evidence is scarce on the 
benefits of using young coconut water to reduce morning 
sickness in early weeks of pregnancy. Therefore, this 
study aims to examine the influence of young coconut 
water in reducing morning sickness among pregnant 
women during the first trimester of pregnancy.

MATERIALS AND METHOD

This study employed an experimental research 
design using a pretest-posttest of the randomized control 
trial method. The research was conducted in Palangka 
Raya city, Central Kalimantan Indonesia. The study 
population was first-trimester pregnant women who 
visited the community health centre between May and 
November 2016 with complaints of nausea and vomiting.
The inclusion criteria was women who were pregnant 
for 1 – 10 weeks with morning sickness complaints, had 
a clear residential addess, had no history of multiple 
gestation, and were willing to participate in the study. The 
exclusion criteria was pregnant women with a history 
of abortive outcome, absence from the intervention of 
more than one day, moving out to another city, being 
hospitalized, and having hyperemesis gravidarum.

The sample size formula is calculated as follows: 

n = 
2

1

2 2

2

( )Z Za b
a� �

�

We calculated our sample size based on the results 
of a previous study on the effect of acupressure treatment 
on morning sickness among pregnant women, with the 
mean difference of symptoms between before and after 
intervention, Δ = 0.25, error type 1 Z α(5%) = 1.96, error 
type 2 Z1-β = 0.842.10 The sample size obtained was 34 
subjects for each group. To anticipate the drop out, an 
additional 10% was applied and 37 subjects were recruited 
for each group. The study subjects were selected using a 
simple random sampling method. The intervention group 
were given a treatment of young coconut water. Young 
coconut water was collected from green-skinned coconuts 

aged 6-8 months, calculated from flowering. Each woman 
in the intervention group consumed 300 ml of young 
coconut water every day for seven days. The control 
group consumed mineral water with one teaspoon of 
sugar added. To measure the morning sickness score, we 
used instruments of the Pregnancy-Unique Quantification 
of Emesis and Nausea (PUQE) questionnaire and the 
Rodhes Nausea, vominging, and retching (RNVR) 
questionnaire.11,12 The anxiety was measured using 
the Hamilton Anxiety Rating Scale questionnaire 
(HARS ).13 Other information including the number of 
pregnancy (gravida) and the history of gastritis during 
a one year period prior to the pregnancy were collected 
at the beginning of the research. All pregnant women 
participating in both groups also consumed a daily intake 
of vitamin B6 and vitamin B complex provided by the 
community health centre.

The morning sickness scores from the pretest and 
posttest were analyzed using the paired t-test. The 
instrument assesses compliance using an evaluation 
sheet.The difference of morning sickness scores between 
the intervention group and the control group were 
analyzed using the independent t-test.

RESULTS

Characteristics of the research subjects are described 
in Table 1. The majority of women had a moderate level 
of anxiety (64.9%) and were in their first pregnancy 
(64.9%). Most of the women completed senior high 
school (51.4%), had no history of gastritis (78.4%), and 
had no paid employment (51.4%).

Table 1: Characteristics of research subjects

No. Variables Catagory n %
1. Anxiety

Not present 2 2.7
Mild 12 16.2

Moderate 48 64.9
Severe/very severe 12 16.2

2. Number of pregnancy
Primigravida 48 64.9
Multigravida 26 35.1

3. Level of education
Elementary 6 8.1

Junior high school 18 24.3
Senior high school 38 51.4
Higher education 12 16.2
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Conted…

4. History of gastritis
Yes 16 21.6
No 58 78.4

5. Employment
Unemployed/housewife 38 51.4

Private business 24 32.4
Government office 12 16.2

The mean difference of morning sickness before 
and after treatment in each group is presented in table 2. 
The morning sickness scores in the intervention group 
showed a higher reduction compared to the control 
group. Both groups showed a significant difference 
between the pretest and posttest scores (p-value < 0.05).

Table 2: Morning sickness scores of pretest and posttest using the paired t-test analysis

Group
Measurement

Mean difference
( 95% CI ) t rPretest Posttest

Mean (SD ) Mean (SD )
Intervention 22.76 (1.935) 11.19 (2.665) 11.57 (10.716-12.420) 27.535 0.0000

Control 22.11 (1.505) 20.00 (2.028) 2.11 (1.343-2.873) 5.588 0.0000

The magnitude effect of the treatment is shown in Table 3. The treatment received by the control group and 
the intervention group in reducing the morning sickness score showed a significant difference. The treatment of 
the intervention group who consumed young coconut water had a significant effect at p-value = 0.042. Consuming 
young coconut water provided a significant effect on decreasing symptoms of morning sickness in the first trimester 
of pregnancy.

Table 3: Effect of treatment on reducing morning sickness score using the independent t-test

Group Mean  (SD) Mean difference (95%CI)
Statistics

t ρ
Intervention 11.19 (2.665)

-8.81 [(-9.908 ) - (-7.713)] -16.005 0.042
Control 20.00 (2.028)

To assess the efficacy of the young coconut water compared to the placebo (mineral water with added sugar), 
we conducted a Man-Whitney test on variables of the anxiety score, the number of pregnancies, and the history of 
gastritis with the results shown in Table 4. No significant difference was found on the level of anxiety, number of 
pregnancies, and the history of gastritis among women with morning sickness.

Table 4: The result of Man-Whitney test on 
variables of the anxiety score, the number of 

pregnancy, and the history of gastritis on women 
with morning sickness

Variables
Morning Sickness

p-value
n Mean Rank

Anxiety
Not present 2 46.75 0.805

Mild 12 34.96
Moderate 48 36.78

Severe/very severe 12 41.38

Conted…

Number of pregnancy
Primigravida 48 37.78

0.878
Multigravida 26 36.98

History of Gastritis
Yes 16 40.53

0.523
No 58 36.66

DISCUSSION

In our study, most of the women completed a secondary 
level of education and unemployed. A previous study in 
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Indonesia using  the nationwide data also reported the 
similar characteristics of women who attended maternal 
health services,14 suggesting the representativeness of the 
study subjects. Most of the women in the present study 
were in their first pregnancy with a moderate level of 
anxiety. During the early weeks of pregnancy, women 
who experienced pregnancy for the first time may have 
a higher level of anxiety due to changes in their life.15 
The increase of the estrogen, progesterone and chorionic 
gonadotropin during the first trimester of pregnancy 
reduces the motility of the stomach muscles and secretes 
more gastric acid. The gastric acid contains hydrochloric 
acid (HCL) that has a corrosive nature. The volume of 
HCL may increase every 4 hours resulting in the stomach 
power of hydrogen (pH) at 3.5, which may irritate the 
gastric mucosa. As a result pregnant women may feel 
symptoms of nausea, vomiting, bloating, discomfort in 
the stomach and no appetite, especially in the morning 
when the stomach is empty.2,4

The increase in hormones leading to morning sickness 
has been suggested as the mechanism to protect the 
mother and the fetus from toxins which results in nausea, 
vomiting, loss of appetite and being sensitive to odors.16 
Nausea and vomiting may reduce the level of potassium 
in the body.2 Hypokalemia affects approximately 4.6% 
to 19.7% of pregnant women.2 Hypokalemia may cause 
glucose intolerance, the functional disorder of heart, 
kidneys, and neurological interference, and the most 
severe cases may result in death.

Irritated, injured and inflamed gastric walls would 
hamper the absorption of water and sugar from food and 
cause the loss of fluids and some essential minerals, such 
as sodium, potassium, calcium, and magnesium. Losing 
fluids and electrolytes may cause headaches, foot cramps, 
and oedema among pregnant women. Severe dehydration 
due to lack of food absorption may cause impaired fetal 
growth, low birth weight (LBW) and even miscarriage.17

The results of our study showed the effectiveness 
of consuming young coconut water to reduce the 
symptoms of morning sickness. Young coconut water 
contains potassium at amounts of 7300 mg/l, which is 
sufficient for pregnant mothers who require 4700mg/hr.9 
Potassium in water becomes a strong base of potassium 
hydroxide (KOH) when encountered with HCL, then 
form a neutralizing reaction which produces potassium 
chloride (KCL) salt and water.18 Since the potassium 
chloride salt is derived from strong acids and strong 
bases, the potassium chloride salt formed is neutral. 

The neutralizing reaction will relieve the symptoms 
of nausea, vomiting, bloating and discomfort.18 About 
98% of potassium is in the intra-cell fluid which is 
important for muscle activity.19 Lack of potassium in the 
body would affect the neo-muscular strength.19 As the 
potassium regulates muscle contraction, the motility of 
the stomach muscles could be maintained by consuming 
sufficient water containing potassium.9 Therefore, 
young coconut water, which is rich in potassium, has 
the potential to prevent the symptoms of nausea and 
vomiting among pregnant women.17

Young coconut water contains bioactive 
phytochemicals including tannin, which is a polyphenol 
compound with the capability of protecting proteins 
from degradation and from unsaturated fatty acids in the 
digestive system.20 Tannin is an antidote substance that 
could break down toxins in the body. It also serves as 
an anti-bacterial agent which can eliminate Helicobacter 
pylori in the stomach that causes inflammation and 
chronic ulcers.20 This substance is also known as an 
anti-inflammatory that reduces inflammation and the 
burning sensation in the stomach.20,21 Other than that, 
young coconut water also contains five important 
electrolytes such as sodium, potassium, chloride, 
calcium and magnesium. These electrolytes play an 
important role in protecting the body from dehydration 
and maintaining the electrolyte balance in the body. 
Drinking young coconut water can quickly restore lost 
body electrolytes.8,9 Therefore, the consumption of 
young coconut water for pregnant women is not only 
useful to reduce symptoms of morning sickness, but also 
helps to prevent dehydration.22

CONCLUSION

Morning sickness is common during the first 
trimester of pregnancy. Consumption of young coconut 
water showed a significant effect in reducing the 
symptoms of morning sickness among women in the 
intervention group. Young coconut water could be used 
as an alternative to the chemical drug in minimizing the 
nausea and vomiting among pregnant women.

Ethical Clearance: Ethical approval was granted by the 
institutional review board of the Malang MoH Health 
Polytechnics.

Source of Funding: Self funding.

Conflict of Interest: The authors have declared that we 
had/have no conflict of interest.



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1733      

REFERENCES
 1. Viljoen E, Visser J, Koen N, Musekiwa A. A 

systematic review and meta-analysis of the effect 
and safety of ginger in the treatment of pregnancy-
associated nausea and vomiting. Nutrition Journal. 
2014;13(1):20.

 2. Campbell K, Rowe H, Azzam H, Lane CA. The 
management of nausea and vomiting of pregnancy. 
Journal of Obstetrics and Gynaecology Canada. 
2016;38(12):1127-37.

 3. Castillo MJ, Phillippi JC. Hyperemesis 
Gravidarum. The Journal of perinatal & neonatal 
nursing. 2015;29(1):12-22.

 4. Tan A, Foran T, Henry A. Managing nausea and 
vomiting in pregnancy in a primary care setting. 
Australian family physician. 2016;45(8):564.

 5. Zielinski R, Searing K, Deibel M. Gastrointestinal 
Distress in Pregnancy. The Journal of perinatal & 
neonatal nursing. 2015;29(1):23-31.

 6. Matthews A, Dowswell T, Haas DM, Doyle 
M, O’Mathúna DP. Interventions for nausea 
and vomiting in early pregnancy. The 
Cochrane database of systematic reviews. 
2010(9):CD007575.

 7. DebMandal M, Mandal S. Coconut (Cocos 
nucifera L.: Arecaceae): in health promotion 
and disease prevention. Asian Pacific Journal of 
Tropical Medicine. 2011;4(3):241-7.

 8. Arsa M. Kandungan natrium dan kalium larutan 
isotonik alami air kelapa (Cocos Nucifera) 
varietas Eburnia, Viridis, dan Hibrida (Natrium 
and Kalium of natural isotonic solution of coconut 
water). Denpasar: Universitas Udayana; 2011.

 9. Yong JW, Ge L, Ng YF, Tan SN. The chemical 
composition and biological properties of 
coconut (Cocos nucifera L.) water. Molecules. 
2009;14(12):5144.

 10. Norheim AJ, Pedersen EJ, Fønnebø V, Berge L. 
Acupressure treatment of morning sickness in 
pregnancy. A randomised, double-blind, placebo-
controlled study. Scandinavian journal of primary 
health care. 2001;19(1):43-7.

 11. Rhodes VA, McDaniel RW. Nausea, vomiting, and 
retching: complex problems in palliative care. CA: 
A cancer journal for clinicians. 2001;51(4):232-48.

 12. Koren G, Boskovic R, Hard M, Maltepe C, 
Navioz Y, Einarson A. Motherisk—PUQE 
(pregnancy-unique quantification of emesis and 
nausea) scoring system for nausea and vomiting 

of pregnancy. American journal of obstetrics and 
gynecology. 2002;186(5):S228-S31.

 13. Thompson E. Hamilton rating scale for 
anxiety (HAM-A). Occupational Medicine. 
2015;65(7):601-.

 14. Kurniati A, Chen C-M, Efendi F, Berliana SM. 
Factors influencing Indonesian women’s use of 
maternal health care services. Health care for 
women international. 2018;39(1):3-18.

 15. Figueiredo B, Conde A. Anxiety and depression 
in women and men from early pregnancy to 
3-months postpartum. Archives of women’s 
mental health. 2011;14(3):247-55.

 16. Flaxman SM, Sherman PW. Morning sickness: a 
mechanism for protecting mother and embryo. The 
Quarterly review of biology. 2000;75(2):113-48.

 17. Sumantri S. Pendekatan diagnostik hipokalemia 
(Hypokalemia diagnostic approach). Departemen 
Ilmu Penyakit Dalam Fakultas Kedokteran 
Universitas Indonesia. 2009.

 18. Code C, Higgins J, Moll J, Orvis A, Scholer J. 
The influence of acid on the gastric absorption 
of water, sodium and potassium. The Journal of 
physiology. 1963;166(1):110-9.

 19. Yaswir R, Ferawati I. Fisiologi dan gangguan 
keseimbangan natrium, kalium dan klorida serta 
pemeriksaan laboratorium (Physiology and the 
balance disorder of natrium, kalium, and chloride, 
and the laboratory test). Jurnal Kesehatan Andalas. 
2012;1(2).

 20. Rachmawati RL, Setiani O, Darundiati YH. 
Perbedaan Laju Endap Darah Sebelum dan 
Sesudah Pemberian Air Kelapa Hijau (Cocos 
Nucifera L) pada Pekerja Bagian Pengecatan di 
Industri Karoseri Semarang (the difference of 
blood sedimentation rate before and afer provision 
of young coconut water among industrial 
painting workers in Semarang). Jurnal Kesehatan 
Masyarakat (e-Journal). 2016;4(3):897-903.

 21. Matsui KN, Gut JAW, De Oliveira PV, Tadini CC. 
Inactivation kinetics of polyphenol oxidase and 
peroxidase in green coconut water by microwave 
processing. Journal of Food Engineering. 
2008;88(2):169-76.

 22. Saat M, Singh R, Sirisinghe RG, Nawawi M. 
Rehydration after exercise with fresh young 
coconut water, carbohydrate-electrolyte beverage 
and plain water. Journal of physiological 
anthropology and applied human science. 
2002;21(2):93-104.



Factors Affecting the Incidence of Chronic Energy Deficiency 
among Pregnant Women Attending the Pulubala Community 

Health Centre

Zuriati Muhamad1, Sri Sumarmi2

1Doctoral Program of Public Health, Faculty of Public Health, 2Faculty of Public Health, Universitas 
Airlangga, Mulyorejo, Surabaya, Indonesia

ABSTRACT

Introduction: Chronic Energy Deficiency (CED) is an indirect cause of maternal death which affects 
pregnant women in developing countries. The low nutritional status of pregnant women may result in a poor 
birth oucome. The purpose of this study is to analyse the factors that influence CED incidences in pregnant 
women.

Material and Method: This quantitative research employed a cross sectional design using a questionnaire, 
as well as the measurement of mid-upper arm circumference (MUAC) for the data collection methods. Fifty 
respondents attending the Pulubala community health centre in the Gorontalo district of Eastern Indonesia 
were recruited to participate.

Results: Most respondents were at the age where there was only a low risk of pregnancy complications, in 
addition to having poor nutritional knowledge, no previous experience with infectious disease, and having 
CED. Maternal age and knowledge of nutrition were significantly associated with CED. History of infectious 
disease had no statistical relationship with CED.

Conclusion: Pregnant women should be provided with nutritional education and micronutrient 
supplementation in order to improve their nutritional status.
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INTRODUCTION

Malnutrition affects physical activity and increases 
the risk of infection among pregnant women, which may 
result in a poor maternal outcome.1 According to the 
World Health Organisation (WHO), worldwide, 30% of 
women of reproductive age suffered from anaemia, 50% 
had iron deficiency, and about 20% to 39% of women 
in low income countries had a low body mass index 
(<18.5 kg/m2) in 2011.1 Mid-upper-arm circumference 

(MUAC) has been used in various developing countries 
to identity malnutrition status due to the simplicity of 
the measurement method and its strong relationship to 
the low birth weight.2 MUAC has also been used as an 
indicator to determine chronic energy deficiency (CED).

CED reflects poor nutritional status among pregnant 
women due to a lack of nutrient consumption. CED is 
considered to be the indirect cause of maternal death.3 
In Indonesia, the prevalence of CED among pregnant 
women aged 15 – 49 years old, as measured in mid-
upper-arm circumeference, has increased from 33.5% in 
2010 to 38.5% in 2013.4,5 Similarly, the CED prevalence 
has also increased among women of reproductive age 
who are not pregnant from 30.9% in 2010 to 46.6% 
in 2013.4,5 In Gorontalo, a province located in eastern 
Indonesia, the prevalence of CED was approximately 
13.6% in 2017.6 
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There are various factors influencing the nutritional 
status of pregnant women, such as dietary intake, 
physical workload, access to health services, metabolic 
system, parity, the use of oral contraceptives, household 
income and breastfeeding.7,8 Several changes occurr in 
the body during pregnancy, including an increase in 
metabolism which requires various nutrients to help 
the growth of the fetus. Malnutrition may increase the 
risk of maternal complications among pregnant women 
including anemia, bleeding, low maternal weight, and 
susceptiblity to infectious diseases due to having a low 
immune system.1,9 CED in pregnancy may affect the 
healthy development of the fetus and result in congenital 
defects, low birth weight, being stillborn, and higher 
infant mortality.10 

To prevent CED among pregnant women, the 
consumption of a healthy and balanced diet is crucial. 
Women should be encouraged to consume foods 
containing adequate protein, iron and calories. Women 
should be provided with proper knowledge of CED 
and the nutrition required for pregnancy using the 
communication of information, education method. The 
provision of supplementary food including iron tablets, 
iodine supplements and other vitamins would help to 
promote healthy pregnancies. The present study aims 
to examine the effects of maternal age, knowledge on 
nutrition, and history of infectious disease with the 
presence of CED.

MATERIAL AND METHOD

 The present research employed a cross-sectional 
design. The selection of subjects as the study sample was 
conducted using simple random sampling. A total of 50 
respondents were recruited among the women attending 
pregnancy check-ups at the Pulubala community health 
centre in Gorontalo province. This health facility was 
selected due to having the highest prevalence of CED 
compared to other facilities within Gorontalo district. 
The inclusion criterion was that the participants were 
pregnant women willing to participate in the study. 
The data collection was conducted from October to 
December 2017.

CED was measured based on the MUAC values being 
lower than 23.5 cm, as suggested by a previous study 
for Africa and Asian setting.2 The data of maternal age, 
level of knowledge, and history of infectious disease was 

obtained from the questionnaire. The data was analysed 
using descriptive statistics and bivariate analysis.

RESULTS

As presented in Table 1, most of respondents aged 
between 20 – 35 years old (90%) which was considered 
to be the range of maternal age with a low risk of 
pregnancy complications. Most of the respondents had 
poor knowledge of nutrition (62%), and had no history 
of infectious disease (90%). The history of infectious 
disease describes whether the subject ever suffered from 
tuberculosis (TBC), diarrhea, or both. The majority of 
pregnant women in this study experienced CED, as 
indicated by a mid-upper arm circumference higher than 
23.5 cm (72.0%).

Table 1: Characteristics of the study subjects

Variables Number (%)
Maternal age (years)

High risk (< 20, >35) 5 (10.0)
Low risk (20–35) 45 (90.0)

Knowledge on nutrition
Poor 31 (62.0)
Good 19 (38.0)

History of infectious disease
Yes 5 (10.0)
No 45 (90.0)

CED
Yes (MUAC <23.5 cm) 36 (72.0)
No (MUAC > 23.5 cm) 14 (28.0)

Bivariate analysis was performed to describe 
the relationship between maternal age, knowledge of 
nutrition, and history of infectious disease and CED 
as shown in Table 2. Maternal age and knowledge 
on nutrition were significantly associated with CED 
(p-value < 0.001). History of the infectious disease was 
not significantly associated with CED. The presence of 
CED among pregnant women in the present study was 
influenced by maternal age and knowledge of nutrition. 
Among women with CED, the majority of them were 
at the age where there is a lower risk of pregnancy 
complications (100%), had poor knowledge on nutrition 
(83.3%), and had no previous experience of infectious 
disease (TBC and diarrhea) during pregnancy (88.9%).



     1736      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Table 2: The relationship between maternal age, knowledge of nutrition, and history of infectious disease 
and CED

Variables
CED

X2 count X2 table p-value
Yes (n, %) No (n, %)

Maternal age (years)
Low risk (20 – 35) 36 (100.0) 9 (64.3)

14.286 3.84 0.000
High risk (< 20, >35) 0 (0.0) 5 (35.7)

Knowledge of nutrition
Poor 30 (83.3) 1 (7.1)

24.836 3.84 0.00 0
Good 6 (16.7) 13 (92.9)

History of infectious disease
No 32 (88.9) 13 (92.9)

0. 176 3.84 0.675
Yes 4 (11.1) 1 (7.1)

DISCUSSION

In our study, although most of the pregnant women 
were in the low risk maternal age group, (20 – 35 
years old) most of them experienced CED. Our study 
subjects were dominated by those with poor nutritional 
knowledge. Most of them reported having no previous 
experience with TBC or diarrhea.

Age has been recognised as a crucial factor of CED.9 
Based on the results of our study, the high prevalence 
of CED among women of the appropriate maternal age 
might relate to other socioeconomic factors11 which 
were not investigated in the present study. Women from 
poor households and those with a low level of education 
would increase the risk of having poor nutritional 
status. Previous studies also highlighted the importance 
of maternal age for a positive pregnancy outcome.12,13 
Being of a younger age than 20 years old or being older 
than 35 years old was also associated with poor maternal 
outcome.14 Age was associated with the use of maternal 
health care services.15 Women who had their first child 
at the age of 19 years old or older would be more likely 
to use health facilities.15 Therefore, despite having CED, 
the appropriate maternal age of the respondents may 
reduce the risk of them having a poor maternal outcome. 
For CED reduction, these women should be encouraged 
to regularly attend their scheduled antenatal care visits 
and receive all necessary and available supplementary 
nutritious food.

Knowledge on nutrition is a significant factor in 
relation to CED, as shown in the bivariate analysis 
results of the present study. The majority of women 
with CED had poor knowledge of nutrition. CED was 

significantly related to the poor capacity to acquire 
knowledge due having a low level of education.11 
According to Notoatmodjo (2010), knowledge is the 
result of knowing and occurs after sensing a particular 
object.16 By having good knowledge of nutrition, 
pregnant women may consider tselecting more healthy 
and nutritious food to consume. Knowledgeable 
women would be more obliged to take the supplements 
suggested by health workers and be more determined to 
deliver a healthy baby.17 As reported in a previous study, 
providing pregnant womern with nutritional education 
statistically increased the gestational weight by 0.45 
kg and lowered the risk of iron deficiency by 30%.17 
Providing supplementary micronutrients and nutritious 
food, along with the nutritional education, statistically 
reduced the risk of preterm birth by 19% and increased 
birthweight by 105 g.17 Improving the nutritional status 
of pregnant women with CED, therefore, should adopt 
a strategy of delivering proper nutritional knowledge 
to the pregnant women and their families, as well as 
providing the essential micronutrients supplements and 
nutritious food. Pregnant women should be educated to 
select the most nutritious food from the locally available 
food supply.

Experience with infectious disease among the 
pregnant women making up the population was not 
significantly associated with CED, as suggested by our 
bivariate analysis. In the present study, women with 
CED reported having no previous experience with 
infectious disease, especially TBC and diarrhea, which 
therefore had no significant association with CED. 
However, previous studies suggested that there was 
a strong relationship between infectious disease and 
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malnutrition.18,19 Other studies highlighted the significant 
relationship between infectious disease, including 
hepatitis virus and tripanosoma cruzi infection, and poor 
birth outcome.20,21

On the other hand, infection and malnutrion 
has a complicated interaction, as infectious diseases 
such as diarrhoea, AIDS and malaria may also cause 
malnutrition.19 Poor nutritional status has become 
the major cause of immunodeficiency due to being 
underweight, increasing susceptibility to infections. 
Despite strong evidence from the previous study, a 
significant relationship between infectious disease and 
CED did not present itself in the results of this study. 
A possible explanation for this is the small sample size 
within a single setting (Pulubala community health 
centre ), which may contribute to this result. Due to the 
nature of our questionnaire, which only asked about 
their history of infectious disease in relation to TBC and 
diarrhoea, the pregnant women joining this study might 
have had other infectious disease but did not report it. 
Additionally, the pregnant women might not remember 
having diarrhoea.

CONCLUSION

Maternal age is a significant factor of CED. Most 
women of maternal age with alow risk of pregnancy 
complications were reported to have CED. Other 
socioeconomic factors may confound this result. 
Knowledge of nutrition was also a significant factor related 
to CED. Pregnant women and their families should receive 
more sufficient information about nutrition, including the 
importance of micronutrient supplementation to generate 
a positive pregnancy outcome. In addition, upon the 
provision of nutritional education, women with CED 
should be provided with nutritious food to encourage 
them to consume a healthy diet. Although infectious 
disease was found to be an insignificant factor in this 
study, as most women reported having no history of TBC 
and/or diarrhoea, the existing high prevalence of CED in 
the study setting should be taken into account. Improving 
the nutritional status of pregnant women with CED would 
prevent the women from having maternal complications 
due to infectious disease.
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ABSTRACT

Introduction: Birth Preparedness and Complication Readiness (BPCR) is the Indonesia government 
program aimed at reducing the Maternal Mortality Rate (MMR) and Infant Mortality Rate (IMR). The 
program requires the active participation of pregnant women and their families, as well as the community. 
Health cadres are recruited from the community to help pregnant women and their families in monitoring 
their health status and recognising the early signs of pregnancy complications. Therefore, this study aimed 
to examine the effect of the factors related to the health cadre’s perception and BPCR implementation in 
high risk pregnancies.

Method: The study employed an observational analysis with a cross sectional approach. 126 health cadres 
in Surabaya, Indonesia, were recruited as the study subjects. The data collection was carried out through 
interviews and observations using a structured questionnaire. The data analysis was conducted using 
univariate, bivariate and multivariate analysis.

Results: Based on the health cadre’s perception, the implementation of BPCR was moderately satisfactory 
(52.4%). Most of respondents had a moderate understanding of the standard procedure and policy targets 
(48.4%). Most of the respondents selected moderate when rating the resource’s availability (72.2%), 
interpersonal communication (85.7%), technical support (58.7%) and the attitude of the BPCR implementer 
(92.1%). From the path analysis, the BPCR implementation was significantly affected by the understanding of 
the standard procedures and policy targets, the technical support from the public health centres, the interpersonal/
organisational communication, the attitude of the implementers, and the availability of resources.

Conclusions: The public health centre should provide a clear standard procedure and effectively communicate 
the BPCR program to the health cadres, pregnant women and their families, as well as to the community.

Keywords: birth preparedness and complication readiness, health cadre, high risk pregnancy

Corresponding Author:
Ika Mardiyanti
Doctoral Program of Public Health,
Faculty of Public Health, Universitas Airlangga,
Mulyorejo, Surabaya, Indonesia
Email: ika.mardiyanti-2017@fkm.unair.ac.id

INTRODUCTION

Worldwide, about 20% of pregnancies have the risk of 
complications.1 Similarly, the Indonesia Ministry of Health 
also estimated that approximately 15% of pregnancies in 
Indonesia have maternal complications ranging from mild 
to high severity level.2 Since 1991, the Maternal mortality 

rate (MMR) in Indonesia has decreased from 390 per 
100,000 live births to 228 per 100,000 live births in 
2007, but then made another increase to 359 per 100,000 
live births in 2012.3 East Java is among the provinces in 
Indonesia with the highest MMR.4 Most of the maternal 
deaths in East Java were caused by eclampsia (31%), 
bleeding (25%), heart disease (12%), infection (6%) and 
for other reasons (26%).5

Most maternal deaths are preventable.6 To 
reduce maternal mortality, the Indonesia Ministry 
of Health (MoH) launched the Birth Preparedness 
and Complication Readiness (BPCR) program. This 
program aims to improve awareness on the risk of 
pregnancy complications and was designed for pregnant 
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women and their families, health cadres, and health 
care workers.7 Using the BPCR sticker, every pregnant 
women is monitored for their health status. The health 
care worker also provides health counseling and makes 
a childbirth plan with the expectant mother, their family 
and the community to improve both maternal and infant 
health.7 The involvement of the family, especially the 
husband in the maternal health program, significantly 
influenced the increased use of antenatal care.8

Through BPCR, health care workers can detect a 
high risk pregnancy complication early and suggest 
a safe childbirth plan to prevent poor maternal and 
newborn outcomes.9 The BPCR strategy has been 
adopted in various developing contries. Previous 
studies in Ethiopia, Nigeria, and Nepal have highlighted 
some factors influencing the success of BPR 
implementation.10-12 Place of living, distance to a health 
facility, level of education, level of income, knowledge 
of pregnancy complication signs, employment, attitude 
and number of antenatal care visits were among factors 
associated with the implementation of BPCR.12-14 In 
relation to the BPCR implementation in Indonesia, our 
study was conducted in order to analyse the factors 
influencing the BPCR in association with high risk 
pregnancies in Surabaya, Indonesia.

METHOD

This study employed an observational design with 
a cross sectional approach. The study population was 
drawn from health cadres in Wonokromo and Sawahan 
sub-districts in Surabaya, Indonesia. The recruitment 
of the study subjects was conducted through stratified 
proportional random sampling. 126 health cadres were 
invited to participate. The independent variables selected 
for this study were based on issues collected during 
the initial survey of BPCR program implementers in 
Surabaya, including the interpersonal communication 
between public health centres and the community-based 
health initiative, resource availability, technical support 
and training, the attitude of the BPCR implementers, and 
the understanding of the standard procedures and policy 
targets. The dependent variable was the implementation 
of BPCR among women with high-risk pregnancies.

The data was collected using a structured 
questionnaire and observation sheet. The structured 
questionnaire used close-ended questions, each with five 
scales ranging from very poor to excellent, while the 
observation sheet included a checklist sheet to measure 
the resource variables of facilities and infrastructure. The 

data analysis was carried out using univariate, bivariate 
and multivariate analyses. The association between the 
independent and dependent variables was tested using the 
Chi Square correlation test. Path analysis was performed 
to assess the effect of the independent variables on the 
implementation of BPCR.

RESULTS

As shown in Table 1, most of the respondents had a 
moderate understanding of the standard procedure and 
policy targets (48.4%). Most of the respondents selected 
moderate when rating the resource availability (72.2%), 
interpersonal communication (85.7%), technical support 
(58.7%), the attitude of the BPCR implementer (92.1%) 
and BPCR implementation (52.4%).

Table 1: The frequency distribution of the variables 
of the respondents’ perception on the factors 

influencing BPCR

Variables Scale Frequency Percent 
(%)

Understanding 
the standard 

procedure and 
policy targets

Very poor 0 0
Poor 11 8.7

Moderate 61 48.4
Good 54 42.9

Excellent 0 0
Total 126 100.0

Resource 
availability

Very poor 0 0
Poor 35 27.8

Moderate 91 72.2
Good 0 0

Excellent 0 0
Total 126 100.0

Interpersonal/
organisational 

communication

Very poor 5 4.0
Poor 5 4.0

Moderate 108 85.7
Good 8 6.3

Excellent 0 0
Total 126 100.0

Technical 
support

Very poor 5 4.0
Poor 47 37.3

Moderate 74 58.7
Good 0 0

Excellent 0 0
Total 126 100.0
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Conted…

Attitude of 
the BPCR 

implementers

Very poor 0 0
Poor 10 7.9

Moderate 116 92.1
Good 0 0

Excellent 0 0
Total 126 100.0

BPCR 
implementation

Very poor 8 6.3
Poor 2 1.6

Moderate 66 52.4
Good 50 39.7

Excellent 0 0
Total 126 100.0

A bivariate analysis was perfomed to assess the 
correlation between the independent variables and the 

dependent variables (table is not shown). An understanding 
of the standard procedure and policy targets was not 
associated with BPCR implementation (p-value=0.529 
> α=0.05). The availability of resources was associated 
with BPCR implementation (p-value = 0.046 <α =0.05). 
Interpersonal/organisational communication was 
associated with BPCR implementation (p-value= 0.000 
<α =0.05). Technical support was not associated with 
BPCR implementation (p-value=0.263> α =0.05). The 
attitude of the BPCR implementer was associated with 
BPCR implementation (p-value= 0.000 <α = 0.05).

The pathway model of the BPCR implementation 
was employed to assess the effect of each direction 
of the relationship. Several goodness of fit tests were 
conducted, and the results suggested that the model fit 
the data, as presented in Table 2.

Table 2: Results of the Goodness of Fit tests

Goodness of fit test Index criteria Value obtained Remark
Chi Square (X2) Count value X2 <table value X2

(5%;1) 5,15<5,99 Model fit
Significance Probability ≥ 0,05 0,076≥ 0,05 Model fit

Root Mean Square Error of 
Approximation (RMSEA) ≤ 0,05 0,042≤ 0,05 Model fit

The goodness of fit index (GFI) ≥ 0.90 0,987≥ 0,90 Model fit
The adjusted goodness of fit index (AGFI) ≥ 0.90 0,910≥ 0,90 Model fit

Confirmatory Fit Index (CFI) ≥ 0.90 0,982≥ 0,90 Model fit

The path diagram described the BPCR 
implementation in Figure 1, regarding implementation. 
BPCR implementation (Y) had a direct influence on the 
technical support of the public health centre (X4.support), 
the attitude of the BPCR implementers (X5.attitude), 
and had an indirect influence on the understanding of the 
standard procedures and policy targets (X1.standard), 
resource availability (X2.resource), and interpersonal/
organisational communication (X3.communication). As 
seen in Figure 1, there are four pathways with significant 
relationships (as shown by the thick lines), including 1) 
X1.Standard  X4.support  Y; 2) X1.Standard  Y. 
Implementation; 3) X1.Standard  X3.Communication 
 X4.support  Y. Implementation; 4) X5.attitude  
Y. The pathway from X1.standard to Y had a total effect 
value of 3.93 and was unidirectional. The pathway from 
X2.resource to Y had a total effect value of 0.14 and was 
unidirectional. The pathway from X3.communication to 
Y had the total effect value of 0.57 and was unidirectional. 
The patway from X4.support to Y had a total effect 

value of 1.84 and was unidirectional. The pathway from 
X5.attitude to Y had a total effect value of 1.15 and was 
unidirectional.

Figure 1: The pathway diagram of the effect value 
(pathway coefficient)

DISCUSSION
Our results showed that some of the factors describing 

the cadre’s perception on understanding the standard 
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procedures and policy targets, the technical support from 
the public health centre, the interpersonal/organisational 
communication, the attitude of BPCR implementers and 
the resource availability was significant in relation to 
BPCR implementation.

In this study, the interpersonal/organisational 
communication and the attitude of the BPCR implementers 
improved BPCR’s implementation. According to Azwar 
(2010), communication in program implementation is 
crucial, as the extent of the communication received 
would influence the implementer in decision-making 
and in creating a conducive working atmosphere.15 
Effective communication is the first step for successful 
policy implementation.16 A previous study also 
suggested that the program policies should be clearly 
communicated and socialised to the health cadres as the 
front-line staff, so then they can understand and actively 
help monitor women with high risk pregnancies.17 
Having a poor understanding of the program could 
demotivates the program impelementer in relation to 
good performance.18 Implementers that shown a good 
attitude would result in good performance, in relation to 
the program implementation.19

Communication is also influential to form the 
attitude of the implementers, as shown in their 
enthusiasm related to carrying out the needed tasks. 
Therefore, communication is not just an information 
delivery activity, but also an attempt to influence 
and strengthen the target’s perceptions and attitude 
as desired. Good communication will increase the 
participation of pregnant women, increasing the early 
detection of a high risk to the pregnancy and preparing 
for a safe delivery.20

To improve BPCR implementation, the health cadres 
require good technical support from the public health 
centre, as shown in the study results. This support can 
be in the form of formal or non-formal support. Formal 
support can be obtained from regular supervision via 
the public health centre, while informal support can be 
obtained from the daily interaction between the cadres 
and the village midwives.7 Supervision from a technical 
advisor would improve the implementation performance, 
as the technical advisor would have the opportunity to 
do a direct observation while the implementer would 
have a chance to provide a face to face consultation.15 
Clear standard procedures and policy targets are a strong 
stimulus for successful policy implementation, leading 

to the acceptance and willingness of the implementer to 
carry out the program.21 

The resource availability in terms of health 
workforce and financial support is significant in relation 
to BPCR implementation in this study. The health 
workforce is central in implementing the health care 
program. Therefore, the availability, accessability, 
acceptability, and affordability of the health workforce 
is crucial in promoting the success of the program.22 
Sufficient and competent human resources, funds and 
the infrastructure facilities that are used optimally can 
facilitate the implementation process.11 Resources such 
the workforce, finances, facilities, and infrastructure 
must be made available and sustainable in order to 
generate the expected outcome.16 This issue has been 
well-recognized by the Government of Indonesia who 
continuously strengthen the health workforce system at 
all levels with other sectors.23

BPCR implementation involves activities that 
require the active participation of husbands, families 
and cadres (community) in planning safe deliveries 
and understanding the danger signs of pregnancy 
complications.24 In Indonesia, the husband’s 
participation as an alert husband or Suami Siaga in the 
safe motherhood program has improved antenatal care 
attendance and planning for delivery in a health facility.8 

CONCLUSION

Based on the perception of health cadres on 
BPCR implementation, several factors including 
understanding the standard procedures and policy 
targets, the resource availability, the interpersonal/
organisational communication, the technical support 
from the public health centre, and the attitude of the 
BPCR implementer has a significant effect on the 
success of BPCR implementation. The public health 
centre has a central role in providing and delivering clear 
procedure and policy targets wihin and for the BPCR 
program. Building effective communication between 
the health cadres and health workers in the public health 
centre, including the village midwives, can improve the 
attitude of the program implementers which leads to 
improved BPCR implementation. However, optimum 
BPCR implementation is impossible to achieve without 
sufficient resource availability, especially in relation to 
the health worforce and financial support.
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ABSTRACT

Background: The equality of access to healthcare facilities corresponds to the degree of public health. The 
degree of public health in underdeveloped areas and borders is still far behind other regions, one of the 
provinces which has many underdeveloped regencies is the province of Nusa Tenggara Timur.

Purpose: This study aims to give an overview of access to healthcare facilities from the perspective of 
resources and community capacity in Nusa Tenggara Timur Province (NTT) by using the perspective of 
supply and demand.

Method: This study is based on secondary data, which is the 2013 Basic Health Research conducted by the 
Health Research and Development Agency of the Ministry of Health of Republic of Indonesia. This uses the 
total population of all households in NTT with multi-stage and clusters sampling techniques, with 10,747 
households sampled, which were selected based on the block census of the Central Statistics Agency (BPS).

Result: The most popular healthcare facility among the households is Puskesmas, with a proportion of 
86.4%, and the least popular is Poskesdes with a proportion of 5.8%, while public knowledge on Puskesmas 
or Pustu nationally is 89.8%. The type of transportation that is most often used to go to the Puskesmas is 
motorbikes, with a percentage of 39% and the lowest is bicycles with 0.1%, but if the healthcare provider is a 
hospital, the type of transportation that is most often used is public transport, the furthest healthcare provider 
with travel time > 60 minutes is the hospital and the shortest is < 16 minutes which is Posyandu, while the 
transportation cost to the healthcare facility is Posyandu, with the cost of < Rp 10.000.

Conclusion: The location of healthcare providers relatively far from households contributes to the knowledge 
about the availability of health care providers, the travel time, the alternative modes of transportation used, 
and the costs incurred to reach the healthcare provider. Puskesmas and Posyandu are still the most popular 
healthcare facilities because they are well-known, cheaper and closer.

Keywords: accessibility, equity, underdeveloped area, poor area, healthcare facility
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INTRODUCTION
The facts show that Nusa Tenggara Timur Province 

is one of the underdeveloped provinces, with many poor 
people, of more than one million, in 2016 (22.10%) 
and they live in the border and remote islands that 
have difficulty in getting their rights to health. System-
oriented healthcare development is expected to prevent 
geographical imbalances in order to ensure quality and 
access to health services in the era of National Health 
Insurance. In addition, the basic need for a fair and 
excellent healthcare provider (preventing, promoting, 
curative, and rehabilitating) can be realized and finally 
it will enhance the quality of human resources in NTT. 
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In order to develop people who live in bucolic and 
underdeveloped areas, solid support is needed, not only 
in one aspect, but the support must be integrated with 
financial support, planning, evaluation, exchange of 
information and coordination, technology, promotion, 
and extension of liability in terms of healthcare1.

The key to development is the degree of public health 
care, the higher the public health status, the better the 
development. Nusa Tenggara Timur Province faces some 
health issues which contribute to the degree of public 
health, such as the reach of health care for poor and risky 
people (pregnant women, babies and toddlers) in NTT 
which is still low, the number of mortality of mother (192 
cases), babies (1450 cases) and toddlers (1717 case) is 
high, the proportion of babies with severe malnutrition 
and lack of nutrition, including the phenomenon of 
“stunting”, and the increasing trends of non-infectious 
and infectious diseases (double burden of diseases). Life 
Expectancy in NTT (67.73 years old) is still below the 
national standard (70,81) in 2017. Generally, all these 
problems have an impact on NTT’s low quality of 
human resources development. It is reflected from the 
Human Development Index (IPM). IPM is an indicator 
of development in the field of economics, education 
and health which is calculated based on the rate of life 
expectancy, average time of education, literacy rate 
and per capita expenditure. Currently, the IPM of Nusa 
Tenggara Timur Province is increasing, where in 2009 
the IPM is 67,26 and in 2017 the IPM increase to 67,73. 
In other words, the IPM increase 0,47 within 8 years. 
The increase of IPM that has been accomplished cannot 
reach the national average which is 70,81 in 2017. Based 
on the national data, since 2015 until 2017, NTT still 
hold on in the 31st position. Access to healthcare facilities 
in NTT is a crucial factor which needs to be improved.

This study illustrates a basic portrait of the ability of 
the community to access healthcare facilities that belong 
to their rights so that basic information can be leveraged.

RESOURCES AND METHOD

This study refers to the results of the 2013 Basic 
Health Research conducted by the Research and 
Development Agency of Indonesian Ministry of Health2. 
The sampling technique used is a gradual and cluster 
with cross-sectional analytic observational survey 
approaches with selected variables related to community 

accessibility to health services and resources that capture 
the condition of the community in reaching government-
owned health facilities. The population in this study 
is all households in NTT Province and samples are 
taken from BPS Census Block with a total sample of 
10,747 households. The NTT Province in this study was 
chosen with the consideration of regions that have high 
lagging, border and archipelago areas compared to other 
provinces, as well as the front porch of the Republic of 
Indonesia. At this time a descriptive analysis was carried 
out to obtain a special description of service accessibility 
in the district in NTT Province.

RESULTS

Access to healthcare facilities is described in 2 
aspects, namely (1) community/household knowledge 
about the availability of health facilities (public 
hospitals, private hospitals, Puskesmas or supporting 
Puskesmas, doctor or clinic, midwife clinic or maternity 
clinic, Posyandu, and Poskesdes or Poskestren), and 
(2) affordability of healthcare facilities. Based on the 
results of Riskesdas 2013, it is known that NTT Province 
occupies the lowest position in Indonesia in terms of 
knowledge of the availability of health facilities, as 
presented in Figure 1.

Figure 1: Proportion of Household with knowledge 
of the availability of Government and Private-

owned Hospital based on Province of 2013

Meanwhile, the most popular healthcare facility 
at Regency level in NTT is Puskesmas/Pustu (86,4 %) 
ranges from 64,6% in Kabupaten Sikka to 99,6% in 
Lembata. While the least famous healthcare facility in 
entire NTT province is Poskesdes/Poskestren (5,8%) 
ranging from 0% in Timor Tengah Selatan and Sabu 
Raijua to 23,6% in Manggarai. More detailed information 
can be found in table 1.
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Table 1: Proportion of Household Knowledge on the availability of healthcare facilities based on Regency/
City, Nusa Tenggara Timur, Riskesdas 2013

Regency/City
Keberadaan Fasilitas Kesehatan

Public 
hospital

Private 
Hospital

Pusk/
Pustu

Doctor/
Clinic

Midwife/
MH Posyandu Poskesdes/

Poskestren Polindes

Sumba Barat 93,1 91,7 95,0 33,7 12,6 82,1 1,8 21,1
Sumba Timur 38,0 43,2 86,4 31,5 12,2 58,1 2,5 31,9

Kupang 23,8 10,9 89,8 8,9 3,0 13,8 0,2 1,0
Timor Tengah Selatan 36,4 8,5 92,8 6,8 0,9 42,2 12,9
Timor Tengah Utara 53,8 2,5 65,9 16,2 0,4 15,7 5,5 60,3

Belu 67,8 51,0 95,0 37,8 29,0 52,0 3,7 53,8
Alor 23,6 0,8 82,9 8,4 4,8 41,7 8,4

Lembata 80,8 80,1 99,6 63,2 42,1 64,9 1,7 31,5
Flores Timur 72,6 28,2 94,3 40,2 4,8 52,3 5,7 28,4

Sikka 19,4 3,0 64,6 11,4 1,1 25,8 4,8 34,1
Ende 74,1 14,9 95,6 41,7 21,3 62,9 10,9 15,2

Ngada 48,2 1,3 84,4 13,3 6,2 29,3 10,5 31,9
Manggarai 32,7 20,9 80,7 16,2 5,5 35,5 23,6 4,5
Rote Ndao 52,8 96,8 34,6 1,9 31,4 5,1

Manggarai Barat 1,2 0,6 77,4 5,5 3,9 6,3 8,1
Sumba Tengah 11,0 5,5 83,0 0,5 31,0 9,8 53,0

Sumba Barat Daya 6,6 59,0 73,8 22,7 4,6 27,4 1,2 12,3
Nagekeo 16,4 3,3 77,3 15,8 0,9 24,2 0,7 56,4

Manggarai Timur 15,3 4,4 89,1 6,3 11,7 66,5 12,0 3,6
Sabu Raijua 37,6 98,2 0,2 0 66,4 1,8
Kota Kupang 86,7 63,5 91,4 56,9 44,6 60,8 6,7 6,6

Nusa Tenggara Timur 42,8 23,7 86,4 22,8 10,3 42,1 5,8 21,8

Overview on the access to healthcare facility based on the transportation mode can be found in table 2.

Table 2: Percentage of Transportation Modes that are Used by the Households to Go to Healthcare Facility 
in Nusa Tenggara Timur, Riskesdas 2013

Healthcare Facility
Transportation Modes

Private 
car

Public 
transport

On 
foot

Motor 
cycle Bicycle Boat Air 

transport Others More than one 
transport mode

Public hospital 2,3 41,6 1,6 39,9 - 0,3 0,0 0,3 13,9
Private hospital 2,3 39,5 3,9 39,4 - 0,2 0,2 0,2 14,4

Puskesmas/Pustu 1,1 23,6 28,8 39,4 - 0,2 0,1 6,8
Doctor/Clinic 3,5 28,9 7,4 52,1 - 0,1 0,0 0,0 7,9

Midwife/maternity 
clinic 2,4 30,7 17,7 43,6 - - - 0,1 5,5

Posyandu 0,6 3,9 78,0 14,2 - - - 0,1 3,2
Poskesdes/
Poskestren 0,5 3,9 80,1 13,1 - 0,2 - - 2,3

Polindes 0,4 8,5 73,0 15,5 0,1 - - 0,2 2,2
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The table above indicates that the transportation 
mode that is mostly used by the households in Nusa 
Tenggara Timur to go to public hospital is public 
transport (41,6%), and the least used is bicycles, boats, 
air transport and “others” (each has a percentage of < 
0,5%). Most of the 41,6 % respondents who use public 
transport are from Manggarai Timur dan, while only a 
few of them come from Kabupaten Kupang (14,1%).

Figure 2: The Percentage of Travel Time of the 
Household to Go To Healthcare Facilities in Nusa 

Tenggara Timur, Riskesdas 2013

The above figure indicates that most of people who 
go to Posyandu (71%) have to travel for ≤ 15 minutes, 
while those who go to public hospital in Nusa Tenggara 
Province (29%) have the longest travel time, namely 
>60 minutes. Most of those who go to the hospital come 
from Manggarai Timur (96,3%) Regency and only a few 
of them who come from Alor (3,8%).

Among four categories of travel time to Poskesdes/
Poskestren and Polindes in the entire Nusa Tenggara 
Timur Province, the dominant category is the category 
of travel time of ≤15 minutes. The data concerning 
the accessibility of health care services based on the 
transport cost can be found in Table 3.

Table 3: Percentage of the Transportation Cost that 
Incurred by the Households to Go to Public hospital 

based on Regency/City, Nusa Tenggara Timur, 
Riskesdas 2013

Transport cost (rupiah)

Healthcare facility

≤ 
10

.0
00

>1
0.

00
0 

– 
50

.0
00

>5
0.

00
0 

– 
20

0.
00

0

> 
20

0.
00

0

Public hospital 57,7 37,5 4,1 0,7
Private hospital 65,2 31,2 3,0 0,6

Conted…

Puskesmas/Pustu 92,7 7,1 0,1 0,1
Docter/Clinic 77,9 20,5 1,4 0,2

Midwife/Maternity clinic 80,0 19,2 0,5 0,3
Posyandu 97,2 2,7 0 0,1

Poskesdes/Poskestren 92,1 5,3 0 2,6
Polindes 96,0 2,9 0,1 1,0

The above table shows that more than half of the 
respondents (57,7%) incur travel costs of Rp. < 10.000,- 
to go to public hospital. The higher the transportation cost, 
the fewer people who choose such a transportation mode.

ANALYSIS

Access to healthcare facilities is the ability of each 
individual to seek health services that she/he needs. 
The healthcare facilities are generally established in 
a central regional position with consideration that it 
is easily accessible to most people. Thabrany, et.al. 
state that the travel time and distance to the healthcare 
facilities contributes significantly to the utilization of 
health funds3. Public accessibility to health services is 
affected by many factors that are very multidimensional. 
Accessibility is not only influenced by supply 
factors, such as the availability of health workers and 
facilities, but it is also affected by several factors such 
as geographical conditions and the scope of health 
insurance availability. These factors can be an obstacle if 
they are not managed and anticipated properly. Access to 
health services must be determined by the actual needs 
(demand) of health services rather than just the ability 
to pay or geographical location4. Formal health services 
are not enough. Communities in need must have access 
to health services available within a reasonable period of 
time. In addition, pursuing equity must go beyond access 
to medication and treatment, but also must examine 
variations in health status in different groups in society4,5. 
Most of the regencies in NTT Province are situated in 
underdeveloped area, and the rest are situated at the 
border or remote island, such as Rote Ndao regency, 
Sumba regency, Belu regency and Alor regency. Some 
of the factors which hamper the accessibility of the 
community to fulfill their health rights are the location 
of the house, economic capacity, the availability of 
the road network, and modes of transportation which 
cause intrinsically and extrinsically minimal in service 
accessibility. These factors, according to Kumar, can 
affect the degree of public health6,7.
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The transportation mode that is mostly used is public 
transportation, although it is not available at all the time. 
As an alternative, other transportation modes such as 
motorbikes are used, considering the limited access of 
roads and house location7–9. In some cases, sick people 
who want to find medical treatment have to use any 
available transportation means7,10,11. The government is 
still working on the improvement of infrastructure and 
bridges which are intended to refine access and shorten 
the travel time which can be achieved, at least in terms 
of supply5,12.

In order to increase access, an intensive 
dissemination of information on the availability of 
healthcare facilities and its utilization must be delivered 
to the society to satisfy their health needs. In addition, 
the referral system must be improved, not only at the 
site of this study. Strengthening the referral system must 
be carried out through developing several hospitals in 
several regions in East Nusa Tenggara based on the 
proximity of the archipelago and keep accelerating 
Puskesmas accreditation in relatively isolated districts 
and increasing community participation in services at the 
Posyandu level. The majority of the respondents chose 
Puskesmas and Polindes because they are the closest 
to the respondent’s residence. The choice of these two 
health facilities is related to the economic background 
of the respondent, the distance to the place of residence, 
and the availability of transportation in the village. 

CONCLUSION

The highest percentage of public knowledge on the 
availability of government-owned healthcare facilities 
such as hospital and Puskesmas can be found in Kabupaten 
Sumba Barat, while the lowest percentage can be found 
in Manggarai Barat, in the entire NTT province, only 
42,8% of the respondents who have knowledge of the 
availability of healthcare facilities such as hospitals, but 
86,4% of the respondents were aware of the availability 
of Puskesmas, such as knowledge on the availability of 
healthcare facilities caused by the lack of information 
and geographical position of the existing healthcare 
facilities. Such limited knowledge contributes to the 
choice of transportation mode, which is mostly used 
to go to the healthcare facility, namely motorbike and 
public transport, while there are also some respondents 
who walk to healthcare facilities. The travel time that is 
spent by the household to get to the government-owned 

healthcare facilities is relatively long and therefore, 
many people go to Posyandu instead (71%) because it 
is closer than the hospital or Puskesmas. Such choices 
contribute to the transportation cost which is the 
cheapest option of transportation cost incurred by most 
people to go to healthcare facilities. Thus, the lack of 
knowledge contributes to the type of healthcare facility 
chosen and which corresponds to the travel time and the 
cost incurred.
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ABSTRACT

Introduction: Professionality is part of the Indonesian Code of Medical Ethics. Doctor professionalism can 
be achieved through mastering competencies that refer to the Standard Competency of Indonesian Doctor 
(SKDI). Competency is closely related to the quality of service. Service quality can be measured using the 
SERVQUAL method. Indonesia is currently implementing National Health Insurance where health services 
are carried out at first level of health facilities (FKTP) and FKRTL with a tiered referral pattern. This study aims 
to determine the effect of doctor professionality on the quality of medical services in an FKTP-category clinic.

Method: This study is an analytic observational study with a cross-sectional study design. The population is 
from one of the FKTP-category clinics in Malang Regency with total sample of 234 people selected through 
systematic random sampling. The respondent is a patient who has been treated 3 times in selected FKTP. 
Data analysis is using Somers’ d correlation test and linear regression test.

Result: From Somers’ d test obtained value of r=0.317. The equality value of the quality of medical 
services obtained Y=-1.515+X10.187+X20.197+X30.179+X40.216+X50.172. The equality value of doctor 
professionality obtained Y=-3.275+X10.216+X20.107+X30.123+X40.182+X50.288+ X60.174+X70.306. It is 
apparent from these equations that professionality of doctor affected the quality of medical services. 

Discussion and Conclusion: The quality of health services refers to the appearance of health services, 
known as output, which is the final result of doctor and other professional personnel’s actions on patients, in 
the sense of changes in health status and satisfaction both are positive and vice versa. Competency influences 
job satisfaction of service providers so that it will affect the service quality. Patients feel comfortable and 
calm when the doctor pays them attention and can answer patients’ questions. Further emphasize on the 
assurance dimension and also the competency area of effective communication may need to be considered.
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the Indonesian Code of Medical Ethics (2012). An article 
regarding professionality is contained in the Indonesian 
Code of Medical Ethics Article 8 “A doctor is obliged, 
in every medical practice, to provide competent services 
with full technical and moral freedom, accompanied by 
compassion and respect for human dignity”. Assessment 
of doctor’s professionality can be done based on the 
points of view of doctors, patients, and nurses, where 
doctors assess their level of professionality as lower 
than the assessment given by patients2.

Arnold (2006) states that doctor’s professionality 
is demonstrated through clinical competence, 

INTRODUCTION

Professionality is the attitude of a professional, 
and professional means doing something as a main job 
called a profession, meaning that the job is not a spare 
time filler or a mere hobby1. Professionality is a part of 

DOI Number: 10.5958/0976-5506.2018.01697.2 
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communication skills, understanding of ethics and law 
that are built in the hope to implement the principles 
of professionality3. Doctor competency in Indonesia 
refers to Indonesian Doctor Competency Standards, 
where doctors must understand and master seven areas 
of competence, namely: 1) Noble professionality; 2) 
Self-awareness and self-development; 3) Effective 
communication; 4) Management of information; 5) 
Scientific foundation of medical science; 6) Clinical 
skills; and 7) Management of health problems. Good 
competence achievement is expected to provide 
satisfaction to patients through high-quality health 
services. High quality of health services is a must to 
get satisfaction from health service users. For health 
service users, the quality of health services and their 
satisfaction is formed from structured activities, not 
only performance or product quality, but also provides 
an overall organized image4.

The quality of health services needs to be maintained 
which generally can be stated that what is meant by the 
quality of health services refers to the level of perfection 
of health services. On one hand it can cause satisfaction 
to the patient, meanwhile on the other hand the procedure 
must be in accordance with the established code of ethics 
of professional standards5. Parasuraman, Zeithmal and 
Berry in Lupiyoadi (2001) concluded that there are five 
dimensions of service quality called SERVQUAL which 
consists of Reliability, Assurance, Tangibles, Empathy, 
and Responsiveness6.

Based on Law No. 40 of 2004, it is stated that every 
person has the right to social security to be able to fulfill 
a decent life, have basic needs fulfilled, and upgrade 
his dignity towards the realization of a prosperous, 
just, and wealthy Indonesian society. For this reason, 
based on Law No. 24 of 2011, formed a Social Security 
Administrative Body (BPJS) which in the health 

sector formed Healthcare and Social Security Agency 
(Healthcare BPJS). The Minister of Health Regulation 
No. 71 of 2013 states that health service providers in 
the JKN program are in the form of First Level Health 
Facilities (FKTP) and Advanced Referral Health 
Facilities (FKRTL).

RESEARCH METHOD

Research Design: This study is an analytic observational 
study with a cross-sectional study design. The research 
was done at FKTP of “X” Clinic in Malang Regency in 
January - March 2018.

Research Population and Sample: The population and 
sample of this study were Healthcare BPJS members 
registered at FKTP “X” Clinic in Malang Regency. The 
calculation of sample size used the formula of the cross-
sectional research sample, the population is known:

n = Z p p N
d N Z p p

1 2

2

2

1 2

2

1

1 1
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The sampling technique used systematic random 
sampling, where there were 234 samples. Selected 
samples are BPJS members registered at FKTP of “X” 
Clinic in Malang Regency who have used FKTP at least 
3 times.

ANALYSIS OF RESEARCH RESULTS

In this study, data were obtained from interview 
results based on questionnaires conducted on the 
Healthcare BPJS members registered at FKTP “X” Clinic 
in Malang Regency. The data obtained from respondents’ 
answers will be processed, tabulated, presented in table 
form and then performed using the Somers’ d correlation 
test and linear regression test.

RESEARCH RESULTS

The results of the study can be described as follows:

Table 1: Distribution and level of Medical Services Quality at FKTP of “X” Clinic in Malang Regency

Service Quality n %
Less qualify 2 0.9

Qualify 184 78.6
Highly qualify 48 20.5

Total 234 100.0
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Conted…

Reliability Average value of 
each statement

Mean value 
of dimension

Doctors are very good at administering to your complaints 3.902

3.849
Doctors explain their actions 3.791

Doctors communicate in a language that you understand 3.880
Doctors answer questions about your complaints 3.855

Doctors explain the given prescription or medication 3.816

Assurance Average value of 
each statement

Mean value 
of dimension

Doctors provide an explanation of how to prevent diseases 3.987

3.950
Doctors listen attentively to your complaints 3.949

Doctors introduce themselves 4.004
Doctors ask permission before taking actions 3.915

The cost you spend is in accordance with what you get 3.897

Tangibles Average value of 
each statement

Mean value 
of dimension

The atmosphere of the doctor’s practice room is very good 3.816

3.880

Neat doctor appearance 3.872
Medical devices function very well 3.940

Medical support equipment in the practice room is neatly arranged and in 
good condition 3.855

The doctor’s practice room is quite private 3.919

Empathy Average value of 
each statement

Mean value 
of dimension

You feel comfortable to speak to the doctors 3.966

3.906
Doctors try to calm you regarding your complaints 4.030

Doctors wish you to get well soon 3.936
Doctors try to explore the causes of your complaints 3.769

Doctors listen to the story about your complaints 3.829

Responsiveness Average value of 
each statement

Mean value 
of dimension

Doctors give the freedom to choose an action after an explanation is given 3.966

3.942
Doctors are quick and responsive in taking actions 3.944

Doctors give you time to ask before taking medical action 3.829
Doctors are friendly and polite when taking actions 3.970

Doctors are on time according to the informed practice time 4.000

Table 2: Distribution and level of the Level of Doctors’ Professionality Based on Achievement of Doctor 
Competencies According to Healthcare BPJS members at FKTP of “X” Clinic in Malang Regency

Doctor’s Professionality n %
Professional 146 62.4

Very Professional 88 37.6
Total 234 100.0



     1754      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Conted…

Competency Area 1
Average 

value of each 
statement

Average value 
of competency 

area 1
Doctors give greetings, are friendly and treat patients well 3.927

3.953Doctors value patients’ religion, age and physical condition 3.910
Doctors are calm and able to communicate with other health workers 4.021

Competency Area 2
Average 

value of each 
statement

Average value 
of competency 

area 2
Doctors appreciate other treatment methods 4.043

4.021Doctors give a positive response to patient’s opinion 3.979
Doctors are aware of their own shortcomings 4.043

Competency Area 3
Average 

value of each 
statement

Average value 
of competency 

area 3
Doctors can communicate with a language that is understood by patients 4.137

4.137Doctors can convey information clearly 4.179
Doctors deliver counseling in polite language 4.094

Competency Area 4
Average 

value of each 
statement

Average value 
of competency 

area 4
Doctors are skilled in managing information from patients 4.081

4.079
Doctors are skilled at using IT devices 4.077

Competency Area 5
Average 

value of each 
statement

Average value 
of competency 

area 5
Doctors possess knowledge on health problems related to patient complaints 4.047

4.073
Doctors are able to decide the necessary supporting examinations 4.064

Doctors are able to determine the prognosis 4.120
Doctors consider patient’s ability to make decisions 4.060

Competency Area 6
Average 

value of each 
statement

Average value 
of competency 

area 6
Doctors are skilled in carrying out anamnesis process 4.115

4.097Doctors are skilled in carrying out physical examinations 4.077
Doctors can decide a rational supporting examination 4.098

Competency Area 7
Average 

value of each 
statement

Average value 
of competency 

area 7
Doctors are able to do IEC related to health promotion suitable for patient’s 

condition 4.081

4.022
Doctors are able to do IEC related to health prevention suitable for patient’s 

condition 4.077

Doctors are able to do a fast and correct treatment 4.047
Doctors are able to do IEC related to rehabilitation suitable to patient’s condition 4.047

Doctors make instructions that are easy to understand 3.859
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The five dimensions of SERVQUAL namely 
RATER have a significant effect on the quality of medical 
services. This is obtained by the result of regression 
equation Y = -1.515 + X10.187 + X20.197 + X30.179 
+ X40.216 + X50.172. The professionality of doctor is 
influenced by the seven areas of doctor’s competency 
and obtained result of the regression equation Y = -3.275 
+ X10.216 + X20.107 + X30.123 + X40.182 + X50.288 + 
X60.174 + X70.306.

The result of the Somers’ d test showed significant 
result (p=0.000) that professionality of doctor affected 
the quality of medical services at FKTP of “X” Clinic in 
Malang Regency with a value of r=0.317.

DISCUSSION

In table 1 it is known that most (78.6%) Healthcare 
BPJS members at FKTP of “X” Clinic in Malang 
Regency stated that medical services were already high 
in quality. Table 1 also shows that the five dimensions 
of quality have a high average value (3.880–3.950) 
with the highest average value on assurance dimension 
(assurance of service quality) with an average value of 
3.950 (based on 5 categories of Likert scale). 

This study is different from Aida’s (2017) study 
of health services quality in a community health 
center, where only 58.5% of patients stated that the 
highest quality of service and the highest SERVQUAL 
dimension are empathy and tangible dimensions7. The 
result of medical services quality in this study was still 
higher than Ika’s (2012) study which showed 64%-71% 
of PKMS outpatients stated that services in General 
Polyclinic of Surakarta Regional Public Hospital were 
good in quality, with the highest quality of service in the 
dimensions of responsiveness and empathy8.

Quality is the actual proper value of certain service 
units, both from the technical aspects (knowledge, skills, 
and medical or health technology) and interpersonal, 
which is the doctor-patient relationship: communication, 
empathy and patient satisfaction9. Doctors certainly will 
not be able to provide information related to patient 
health problems if they do not master the competencies. 
Mastery of competence in this study is based on the 
Standard for Indonesian Doctor’s Competencies (SKDI) 
determined by the Indonesian Medical Council in 201210.

Based on table 2 it is known that there were no 
patients at FKTP of “X” Clinic in Malang Regency 

who stated that doctors were not professional, 37.6% 
of patients stated that medical services were carried out 
very professionally. This professional medical service 
is certainly supported by a fairly good mastery of 
competence. In this study the area of competence that 
was most mastered by doctors in area 3 based on SKDI 
is the competency area of effective communication, with 
an average value of 4.137 (based on a 5 category Likert 
scale). This is in accordance with patient assessment 
related to the quality of medical services, where the 
highest mean value is in the assurance dimension, 
meaning that doctors are able to develop good 
communication with patients so that they can understand 
the doctor’s explanation, where in the end they will 
be able to decide the next management step based on 
previous explanations given by the doctor.

Ina’s study (2012) on HR competency with hospital 
service quality states that positive responses from 
patients to the quality of doctor services can be known 
through the statement: “Patients feel comfortable and 
calm when doctors give their interest and ability to 
answer patient’s questions”11.

Tati’s study (2016) of the effect of doctor service 
quality on patient loyalty states that doctors’ technical 
ability is considered good by patients with a counted 
mean of technical ability of 38.84 with an ideal average 
of 27.0012. This study is in line with Alit’s study (2014) 
which states that 96% of patients assess the competence 
of doctors as good13. Competency influences job 
satisfaction of service providers so that later it will also 
affect the quality of service. 

The results of the regression test revealed that all 
dimensions (RATER) had significant roles in the quality 
of medical services at FKTP of “X” Clinic in Malang 
Regency. In the regression test result it is known that each 
SERVQUAL dimension has an equal effect. The result of 
the Somers’ d test revealed that doctor’s professionality 
has a moderate influence on the quality of medical services 
at FKTP of “X” Clinic in Malang Regency. This is in line 
with Alit’s study (2014) that competence has a significant 
relationship with service quality13.

CONCLUSION

Doctors’ professionality provides a significant 
influence on the quality of medical services at FKTP of 
“X” Clinic in Malang Regency. The dimension that has 
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the highest influence on the quality of medical services is 
the assurance dimension (assurance of medical services). 
The competency area of effective communication has the 
highest influence on doctor professionality in providing 
medical services to patients at FKTP of “X” Clinic in 
Malang Regency.

Ethical Clearance: This study had passed ethical 
clearance issued by Ethical Committee of the Faculty 
of Public Health, Universitas Airlangga, Surabaya, 
Indonesia.

Source of Funding: This study is self funded research 
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ABSTRACT

Worldwide, the number of people aged 60 years and over has rapidly increased along with the increase in 
life expectancy. An aging population faces challenges in relation to improving self-care ability and quality 
of life. This study has aimed to identify the influence of self-help group therapy on the self-care ability and 
quality of life of elderly people in Bali, Indonesia. We employed a quasi experimental analysis using a pre-
test and post-test. A total of 25 retired military officers participated in the study. Two questionnaires (WHO-
BREF and WHOQOL-OLD) were adopted to compare the self-care ability and the quality of life results 
before and after the self-help group therapy was implemented. The data was analysed using an independent 
t-test. The results showed that the self-help group therapy had a significant effect on the improved self-care 
ability among the elderly with a mean difference of 0.2, t = 2.449 and p-value of 0.02. The self-help group 
therapy also significantly improved quality of life with a mean difference of 11.7, t= -8.476, and p-value of 
0.00. Empowering the elderly and their families as well as the community is strongly recommended in order 
to establish effective self-help group therapy for the elderly.
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INTRODUCTION

After six decades, the number of people aged 60 years 
or older has increased fourfold from 205 million in 1950 
to 810 million in 2012.1 Almost two in every three elderly 
people in the world live in developing countries.1 Based 
on the 2010 national census, approximately 18 million or 
7.6% of the Indonesian population is aged 60 years old 
or over. This was projected to reach 12.7% by 2050.2 The 
increased elderly population is related to the increased 
life expectancy.2 However, longer life expectancy has 
been challenged by health problems, primarily chronic 
non-communicable diseases.3 Various sociodemographic 
factors and shifts in disease burden from communicable 
to non-communicable disease has influenced strategies to 
improve the health of older adults.

According to the World Health Organization 
(WHO), improving the health status of the elderly is 
aimed to promote quality of life, which can be measured 
through physical health, psychological health and social 
and environmental relations.3 Promoting the quality 
of life among the elderly is conducted by empowering 
older adults with the capability to execute self-care 
and to maintain healthy daily life activities. A self-help 
group is a strategy that can be used to empower the 
elderly, to optimise the role of the elderly in providing 
mutual support and to share overcoming life problems.4 
Empowering through creating activities in a group 
can boost self-confidence and self-esteem, as well as 
increasing the self-abilities of the elderly.5 By joining 
a self-help group, elderly women can learn skills to 
carry on their daily activities independently and adopt 
a healthy lifestyle which lead to an improved quality of 
life (QOL).6

In Indonesia, self-help groups for the elderly are 
established through a community-based activity for 
sharing problems and encouragement among members 
of the group. The integrated coaching post, or Posbindu, 
as one of the community health-based activities for 
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monitoring non-communicable disease has been utilised 
to support the elderly in maintaining their health status 
and performing self-care.7 However, only the elderly 
who are physically active can attend the integrated 
coaching post. For the adults who stay alone at home and 
are unable to perform activities of daily living (ADL) 
independently, they cannot attend without support from 
other people. Therefore, this study aims to assess the 
effect of the self-help group on enhancing self-capability 
and quality of life among the elderly.

METHOD

To support the study aim, we conducted a quantitative 
study using a quasi-experimental research design with a 
pre-test and post-test. The sample of population studied 
was retired military officers aged 60 years or older who 
lived in Kuta Utara sub-district in Badung district, Bali, 
Indonesia. Selecting the retired military officers was 
based on the assumption that the elderly people would 
have a better physical condition than another group of 
people. A simple random sampling method was applied 
in selecting the study sample, resulting in 25 people 
recruited to participate in the study.

The data was collected for the pre-test and the post-
test using two questionnaires, including the independence 
scale of Activity Daily Living (ADL) as measured by 
the Katz index, and quality of life as measured by a 
combination of the World Health Organisation Quality 
of Life Assessment (WHOQOL-BREF)8 and the 
WHOQOL older adults module (WHOQOL-OLD).9 The 
data analysis was performed using an independent t-test.

RESULTS

The majority of the study subjects were female 
(60%), with the mean of the respondent’s age being 73.6 
years old. This finding confirmed the results of many 
reports that females have a longer life expectancy than 
males. The average age among the study respondents was 
higher than the current Bali life expectancy at birth which 
is 72.1 years old.10 Most of the respondents in our study 
were widows or widowers (62%). As our respondents 
were retirees, all of them were no longer engaged in active 
employment. Most of them lived with their extended 
families (72%). Most of the respondents had a secondary 
educational level (76%), while the remaining respondents 
had a higher education level (24%).

Based on the respondent’s answers to the WHOQOL-
BREF and WHOQOL-OLD questionnaires during the 
pre-test and post-test, the scores of self-care skills and 
quality of life were analysed using the independent t-test 
and displayed in Table 1 and 2. A higher self-care score 
indicated that more self-care skills were unable to be 
conducted. Before the self-help group therapy, the mean 
of the self-care scores was 2.52, as shown in Table 1. After 
the therapy, the mean of the self-care scores was 2.32.

Table 1: The self-skill scores before and after the 
self-help group therapy

Self-care 
score

Before After
f fx score f fx score

2.00 17 34 18 36
3.00 3 9 6 18
4.00 5 20 1 4
Total 25 63 25 58

Mean score 2.52 2.32

From Table 2, the mean score of the quality of life 
increased from 73.2 before to 84.9 after the respondents 
joined the self-help group therapy. On average, the QOL 
scores increased by 1.7 points after the self-help group 
therapy was implemented.

Table 2: The scores for quality of life before and 
after the self-help group therapy

Quality of life score Before After
Minimum score 62 75
Maximum score 90 97
Average score 73.2 84.9

Table 3 shows that the mean change in self-care 
skills before and after the self-help group therapy was 
0.2 with a standard deviation of 0.4 and a standard error 
of 0.8. The t value was 2.449 on the degree of freedom 
of 24. The significance level showed a p-value of 0.02, 
smaller than 0.05. This result explained that Ho was 
rejected and suggested the significant effect of the self-
help group therapy on the ability of the respondents in 
performing self-care. The significant reduction of self-
care therapy after the implementation of the self-help 
group therapy suggested the effectiveness of the therapy 
in promoting the respondents’ self-care skills.
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Table 3: The results of the t-test analysis on the 
effect of self-help group therapy on self-care skills

X SD SE t df Sig 2 tailed
95 %

0.2 0.40 0.8 2.449 24 0.02

Self-reliance and self-care capability reflects 
someone’s ability to meet the needs of self-care as shown 
by their ability to perform daily activities. Activity of 
Daily Living (ADL) is a routine activity performed by 
humans. However, due to the aging process, the elderly 
often experience a decrease in their ADL ability.11 ADL 
includes self-care such as bathing, dressing, toileting, 
transferring, continence and feeding.

Table 4 shows that the QOL mean score results had 
changed by -11.7 after the self-help group therapy, with 
a standard deviation of 6.91 and standard error of 1.38. 
The t value was -8.476 on the degree of freedom of 24. 
Further analysis yielded a p-value of 0.00 (α <0.05). 
This result concluded that Ha was accepted and Ho was 
rejected. There was a significant influence from the self-
help group therapy on improving the respondent’s QOL. 
A higher QOL score indicates an improved QOL. The 
mean change of the ADL score after the self-help group 
therapy was 0.2, reflecting the awareness among the 
members of the elderly group to share motivation and to 
educate one another in order to promote abilities related 
to self-care and quality of life. The self-help group 
therapy was effective in improving the respondent’s 
QOL. Therefore, the activities of the self-help group 
among the elderly with impaired self-care compliance 
was very helpful in improving their ADL abilities.

Table 4: The results of the t-test analysis on the 
effect of the self-help group therapy on quality of life

X SD SE t df Sig 2 tail
95 %

-11.7 6.91 1.38 -8,476 24 0.00

DISCUSSION

Most of our study participants were women 
and widows who lived with their extended families. 
According to Miller, losing a partner increases the 
risk of an elderly person experiencing more physical 
and psychological problems than those who still have 
a partner.12 As a result, having no partner increases the 

risk of illness and impaired self-care ability, which leads 
to a low quality of life.12 Living in an extended family 
also increases the risk of stress, which also leads to a 
lower quality of life.13 On the other hand, ageing often 
brings in the consequence of declined anatomy and body 
functions, which affects self-care ability.12 Improving the 
self-care ability would be beneficial for the elderly which 
also reduces the risk of having further chronic diseases. 

Our results showed that the self-care score indicated 
an improvement of the elderly individual’s ability to do 
self-care after the self-help group therapy. This result 
confirmed the results of some of the previous studies on 
the effectiveness of self-help group therapy on improve 
the elderly participant’s ability to perform self-care.14,15 
Caregivers have a potential role in improving the ability 
of the elderly to perform self-care through various 
interventions, such as family counselling, emotional 
support, education, skills training, communication, and 
self-reliance.16 A self-care intervention by caregivers who 
are non-nursing or medical professionals is sufficient to 
improve the elderly ability to perform self-care.16 

The results of our study also showed that the 
respondent’s quality of life status had significantly 
increased after the self-help group therapy, from an 
average score of 73.2 up to 84.9. A previous study 
among breast cancer survivors in Iran also reported the 
significant effect of peer support on improving quality of 
life.17 Optimum quality of life among the elderly can be 
interpreted as having an optimum functional condition 
which enables them to enjoy a meaningful, valuable, 
useful and happy life.18 Having an optimum quality of 
life can be achieved by providing the elderly with the 
ability to adjust and accept changes, adapt to functional 
declines due to ageing, to build a respectful environment, 
to ensure the rights of the elderly for a fair treatment, and 
to understand the physiological and psychological needs 
of the elderly by providing the opportunity and facilities 
for them to actualise their potential and abilities.18 
Support from their family and close friends can help an 
elderly person to better adjust and accept their successes 
or failures in life. 

Some suggested development tasks which support 
the improvement of the elderly’s quality of life includes 1) 
adjusting to physical decline, 2) adjusting to retirement, 3) 
adjusting to the death of their spouse, 4) self-acceptance 
as an elderly individual, 5) maintaining life-satisfaction, 
6) redefining the relationship between children and 
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family, and 7) finding ways to maintain their quality of 
life.19 Although this developmental task is common for 
the elderly, the capability of the elderly in adjusting to 
changes in their life differs from individual to individual. 
Self-help group therapy can facilitate the elderly in 
bettering adjusting to and accepting their condition.14

 The aging process may cause some vulnerable elderly 
people to experience various physical complaints.12 
Their perception toward the pain feeling also affects their 
decrease in activity participation and their sleep quality. 
Sleep disorders were among the conditions complained 
about by the elderly in this study. A reduction in the 
number of neurons in the nervous system due to the 
ageing process causes changes in function, including 
the sleep cycle regulation. Sleep disorders among the 
elderly might be exacerbated by the shortening sleep 
cycle, medication effects, frequent bladder emptying, 
pain or psychological disorders.19 Without minimising 
the importance of medication to help the elderly reduce 
their physiological and psychological problems, self-
help group therapy can be useful in reducing complaints 
related to the ageing process.14

CONCLUSION

The declining ADL and quality of life among the 
elderly with limited mobility affects the ability of the 
elderly to adjust and accept life changes due to the 
ageing process. Lack of access to health workers and 
low caregiver support increases the risk of the elderly 
having a lower quality of life. Self-help group therapy 
has been significantly effective in improving the self-
care ability and quality of life of the elderly people in our 
study. Empowering the elderly and their families, as well 
as the community, is strongly recommended to establish 
effective self-help group therapy for the elderly of the 
population. Despite the significant results, it should be 
noted that our study has some limitations including the 
small sample size and the limited study setting. Further 
study is recommended in a more extensive study setting 
and with a bigger sample size.
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ABSTRACT

Healthy nurses are a key component when providing quality health care. This paper aims to review the 
factors that may relate to the physical and spiritual health status of nurses, and the extent to which health 
affects the work productivity of nurses which ultimately, has an impact on the quality of health services. 
We conducted a literature search via an online database and found 92 articles with keywords related to this 
topic. After the inclusion and exclusion criteria were applied, 15 articles were included in the analysis. 
Implementing a health promotion model is beneficial to encourage nurses practicing a healthy lifestyle 
behaviour and improve their health status. This includes creating a healthy work environment, physical 
activity, having regular meals as part of a balanced nutritional diet, having sufficient rest, and practising 
stress management.
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INTRODUCTION

The nursing workforce contributes the largest portion 
to health professionals globally. The important role of 
nursing workforce in improving health outcomes has been 
widely recognised.1 According to the International Council 
of Nurses (ICN), the nursing workforce is an integral part 
of the health system, therefore maintaining a sufficient 
number of nurses is a  prerequisite for quality of care.2 
Nurses should actively focus on creating and maintaining 
a balance of physical, intellectual, emotional and social 
welfare, as well as professional and personal synergism 
in order to provide quality nursing care.3 However, the 
provision of quality nursing care has been challenged 
by the poor working environment, long working hours, 
workplace stress and unhealthy life style of nurses.4

Nurses have voiced their frustration at the high 
demand of quality nursing care when there is a staff 
shortage.5 The workforce shortage including nursing is a 
common problem in Indonesian public health facilities.6 
According to the Indonesian Ministry of Health (MoH), 
as of December 2016, approximately 601,228 health 
workers including physicians, medical specialists, 
dentists, nurses, midwives, and pharmaceutical workers 
work in 15,263 health facilities throughout Indonesia.7 
Although the nursing workforce is the largest proportion 
out of the health professionals (49%), the current nursing 
ratio is 113.4 nurses per 100,000 population.7 The nursing 
workforce density is still far below the national target 
of 180 nurses per 100,000 population, set for 2019.8 
Working in a facility with poor staffing could leave the 
nurses exhausted, which impacts on nursing quality.5

The quality of the nurse is determined by the 
nurse’s health status as has an impact on the nurse’s 
productivity when providing health services. Several 
factors influence the reduction of employee productivity, 
including education level, physical and spiritual health 
status, the work environment, leadership, motivation 
and the equipment utilised.9 Poor physical and mental 
health status, as well as poor working conditions, have 
been shown to reduce nursing productivity in previous 
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studies.10,11 This study aims to review the factors that 
may relate to the physical and spiritual health status of 
nurses, that in turn affect their work and productivity 
which ultimately has an impact on the quality of the 
health services that they provide.

METHOD

We searched for articles on online databases 
including Science Direct, Google Scholar, Proquest 
Health and Medical Complete, Proquest Nursing and 
Allied Health Source, Proquest Psychology Journals 
and Proquest Science Journals. We used keywords such 
as healthy nurse, quality of nursing care, and nursing 
productivity. The search engines generated a total of 92 
articles. The following inclusion criteria were used to 
select the articles:

 z Articles published in the last 10 years

 z The topics relevant to the health of nurses as a 
support system in the quality of health services.

 z Articles published in English or Bahasa Indonesian 

After applying the inclusion criteria, 45 articles 
were selected. However, after studying the content, 
only 15 articles with a more detail discussion about the 
healthy behaviour of nurses related to supporting the 
quality of the provided health services were included in 
this literature review.

RESULTS

Four studies focused on the health status of 
nurses in relation to their behaviour in the work place. 
Eleven studies were concerned with the demographic 
characteristics and self-perception that influence lifestyle 
behaviour.

Health Status: Henwood, Tuckett & Turner (2012) 
conducted a cohort study involving 2,264 nurses in 
Australia and New Zealand in order to investigate the 
different effects from the physical activity of nurses in 
the workplace and their leisure time on their health status. 
Their study found that compared to nurses with normal 
working hours and leisure time, the nurses who worked 
longer with less leisure time were more likely to have a 
higher body mass index and took more days off due to 
sickness. They were also more likely to experience sleep 
problems, depression and anxiety.12

Schluter et al. (2011) described the demographics 
and health condition of 6,308 nurses and midwives in 
Australia and New Zealand. Their study revealed that 
approximately 30% of nurses and midwives had never 
had a health check-up within the last two years. The 
nurses and midwives also experienced sleep disorder 
(35.2%), severe depression (22%) and had upper back, 
neck and lower back pain (26.3%).13

Similarly, a study among hospital staff in South 
Africa reported that about 73% of health workers were 
obese and half of them had never made effort to reduce 
their weight. No significant difference of body mass 
index was found between the medical and non-medical 
staff members. About one third of the participating 
health workers had obesity-related non-communicable 
diseases and stress.14

A qualitative study of hospital nurses in South 
Africa reported that night shift nurses complained about 
being overweight and contracting non-communicable 
diseases as their main health problems. The nurses also 
complained about work-related problems such as back 
pain, exposure to tuberculosis and a stressful work 
environment. Being too exhausted was the main reason 
of the nurses for being unable to prepare healthy food 
and do physical activity.15

Lifestyle behaviour: Three studies have explored the 
lifestyle behaviour of nurses using the Pender health 
promotion model.16-18 McElligott et al (2009) observed 
certain weaknesses in relation to managing stress and 
physical activity among nurses. They found no significant 
difference between units of care, and demographic 
characteristics in the nurse’s lifestyle and behaviour. The 
health promotion scores were significantly higher among 
the critical-care nurses than the medical-surgical nurses.16 
Al-Qahtani (2014) conducted a study in Saudi Arabia 
which found that the majority of nurses were non-Saudis 
(98%) with approximately 5 to 10 years of working 
experience (38%). In assessing the nurse’s lifestyle, they 
found that spiritual needs had the highest average score, 
while physical activity had the lowest average score. 17 
Another study by Nahm et al (2012) found that despite 
being at a higher risk of health problems such as being 
overweight/obesity due to the working environment, this 
issue was rarely addressed by the nurses.18

 A study by Zapka et al (2009) examined the lifestyle 
of hospital nurses and their bodyweight. They found that 
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most of the nurses in their study were either overweight 
or obese, and did not apply weight management 
behavior. There was a significant relationship between 
demographic characteristics (age, gender, marital 
status, education, and history of hypertension), the self-
perception of body weight and diet and physical activity 
behaviours.19

Two studies examined the relationship between the 
nurses’ personal health practices and the perception of 
the self as a role model in health promotion. Hurley 
et al (2017), adopting the Miller and Dollard Social 
Cognitive theory, used the Self as a Role Model of 
Health Promotion (SARMHEP) questionnaire. Their 
study found a significant correlation between practicing 
a healthy lifestyle and the nurses’ perception of self as 
the role model for health promotion.20 Another study 
by Bakhshi et al (2015) reported that almost half of 
the study subjects promoted physical activity in their 
clinical practice. Perceived health status, the length of 
their clinical practice experience, clinical specialisation, 
and actual body weight were significantly associated 
with physical activity practices. On the other hand, 
in another study, the nurses described the obstacles 
preventing them from doing physical activity such as 
time, cost, exhaustion, low self-efficacy, and a lack of 
social support. However, the performance level and 
absenteeism showed no significant difference between 
nurses who actively did sports and those who did not.21

A study by Blake & Harrison (2013) explored the 
health behaviour of nurses and their attitude related to 
promoting health. Their study found that nurses with 
a normal body weight were more likely to achieve 
the recommended level of physical activity than 
the underweight or overweight nurses. Most of the 
respondents (79.1%) confirmed that nurses should be a 
role model in relation to health behaviour.22 Similarly, 
another study also found a significant high score in the 
general perception of health among healthy nurses rather 
than unhealthy nurses.23 

Malik, Blake, & Batt (2015) conducted a study 
to compare between registered nurses (RN) and 
pre-registered nurses (PRN) as health promoters in 
transforming their knowledge of healthy lifestyle into 
their attitude, in order to develop interventions for their 
patients. The RN group significantly had a healthier 
lifestyle than the PRN group. However, almost half of 
nurses in the both groups did not meet the recommended 

level of physical activity, while about two thirds did not 
meet the recommended daily consumption of fruit and 
vegetables.24 

Hensel (2011) investigated the relationship 
between having a healthy lifestyle and self-concept 
among hospital nurses using the Nurse Self-Concept 
Questionnaire (NSCQ) and the Health Promoting 
Lifestyle Profile (HPLP II). The study found that each 
aspect of the nurse’s self-concept was significantly 
related to the nurse’s lifestyle. Communication and 
leadership were significantly associated with the nurses’ 
health status.25

DISCUSSION

Provision of health care service has the ultimate 
goal of improving the health status of the population. 
Satisfactory health care is achieved by the interrelatedness 
of the fulfilment of community needs and expectations 
(consumer satisfaction), what should be effectively 
delivered by the service providers (provider satisfaction) 
and efficiently organised by the service institution 
(institutional satisfaction).26 A robust health care system 
require support from quality nursing care, which can 
only be delivered by healthy nurses. Healthy nurses 
represent a level of quality of nursing staff that can be 
measured in their physical, mental, social and spiritual 
abilities when providing quality health services.

From the studies reviewed, healthy nurses can 
be achieved by applying a holistic approach to health 
and organisational management. A holistic approach 
of the health promotion model for nurses can be used 
improve the healthy lifestyle behaviours. It also includes 
the establishment of a healthy work environment, 
opportunities to do sufficient physical activity, a regular 
and balanced diet, sufficient resting time, and stress 
management. A healthy work environment has a positive 
impacts on nurses such as increased work productivity, a 
lower rate of absenteeism, and improved organisational 
outcomes.10,12

During working hours, nurses carry out physical 
activities including visiting patients, lifting patients and 
performing general nursing care which is assumed to 
be equal to moderate physical activity for 30 minutes.12 
However, the study results showed that the health 
outcome of nurses doing physical activity only during 
their working hours was worse compared to nurses who 
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did physical activity during their leisure time.12 Some 
barriers for nurses to doing physical activity during their 
leisure time included a lack of time due to long working 
hours, and changes in their shifts.12,18 Nurses may also 
put in less effort to have or maintain the exercise habit.18 
Poor eating habits among nurses in Saudi Arabia was 
related to being on the night shift rotation and facing 
high stress due to the high workload.27 

Having a sleep disorder may affect the health of the 
nurses which results in increased medical errors during 
their working hours at the cost of the patient’s safety as 
well as burnout.28 Nursing care requires a high quality 
of performance regardless of the long and irregular 
working hours involved, which causes an increased level 
of stress.13 High psychological demands, low decision 
authority, and low social support are the predictors of 
poor health among nurses working in hospitals.29 High 
workload and staff shortages were the factors related to 
psychological disorders which were represented by a 
high rate of absenteeism among nurses.30

CONCLUSIONS

Healthy nurses are crucial in increasing nursing 
care productivity in order to support a strong health 
care system. Promoting the health of nurses can be 
done by implementing a holistic approach to health and 
organizational management, including providing healthy 
work environment which enable nurses to adopt healthy 
lifestyle behavior. Nursing managers play a pivotal role 
to address these issues in the workplace.

In Indonesia, despite the long standing issue of 
staff shortage, adopting strategies related to a healthy 
work environment should be conducted by policy 
makers, hospital managers and nurse managers. A health 
promotion strategy should also be conducted in order 
to encourage the health behaviour of nurses, including 
doing physical activity, having regular meals with a 
balanced diet, having sufficient rest and practising stress 
management.
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ABSTRACT

Autism Spectrum Disorder (ASD) cases have increased worldwide. The family supports are crucial for the 
development of children with ASD. This study aimed to identify the support from the family toward children 
with ASD. A descriptive study was conducted involving 14 family members who had children with ASD. 
The variables of this research included informational, judgmental, instrumental and emotional support. The 
informational (92.8%), emotional (85.7%), judgmental (57.1%) and instrumental (85.7%) supports from 
families to children with ASD were good. Future research should undertake the study with a larger sample 
and examine them using different variables.
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INTRODUCTION

It is predicted worldwide that 1 out of 160 children 
suffers from Autism Spectrum Disorder (ASD)1. This 
prediction represents the average number and prevalence 
reported, as it has varied substantially across the total 
relevant research. A number of corresponding research 
studies have reported an ultimately higher number2. 
Based on the studies of epidemiology conducted in the 
last 50 years, the prevalence of ASD appears to have 
soared globally. Over 1.5% of children were identified 
with ASD based on an extensive search in 11 different 
communities across the United States (Arizona, 
Arkansas, Colorado, Georgia, Maryland, Missouri, 
New Jersey, North Carolina, South Carolina, Utah, and 
Wisconsin) in 20123.

There is no official survey on the number of 
children with ASD in Indonesia. However, in 2013, the 

Indonesian Ministry of Health has presumed that the 
number of children with autism was over 112 thousand, 
with an age interval of 5 to 19 years old. This number 
was generated based on the calculation of autism 
prevalence being over 1.68 per 1,000 children under 15 
years of age4. With the overall amount of children aged 
5-19 years in Indonesia being over 66 million according 
to Indonesia’s Central Bureau of Statistic in 2010, it 
generated the aforementioned number of 112 thousand. 
In 2015, it was expected that there were 12,000 children 
with autism or 134.000 persons on the autism spectrum 
in Indonesia4.

Based on the criteria of the Diagnostic Statistical 
Manual III-R of the World Health Organisation (DSM 
III-R WHO) in 2009, there were no less than 4.000 
citizens of Surabaya city identified as suffering from 
autism5. In one of the Schools for Exceptional Children 
in the city of Surabaya, Galuh Handayani Elementary 
School in the 2016/2017, it was found that there were 
27 students who had been considered as having autism.

Children with ASD require normal treatment, 
guidance, and individual orientation in order to learn how 
to socialize and play with their friends. This is so then 
they can adhere to acceptable age-appropriate behavior 
in order to not block their development. The growth of 
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children is influenced by their surrounding environment, 
particularly their family, school and the society where 
they live through socialization6. The life of children is 
significantly determined by the support of their family. 
If the supports are good, their growth and development 
will be relatively stable. On the other hand, if the support 
is non-existent, their children will experience significant 
retardation which may impair their mental7.

The support of the family is an integral part of 
social support which categorized into four types, 
including informational, judgemental, instrumental and 
emotional8. Informational support can be instrumented 
in the form of the family seeking information regarding 
the child’s health and training the child to study in their 
daily life. Judgmental support can be realized in the 
form of the family giving the child the opportunity to do 
the activities that they find joyful. Instrumental support 
can be delivered in the form of the family to provide 
transportation and medication fees, with the family 
preparing for all of their daily needs. Emotional support 
can be realized through the family motivating the 
children to communicate with their friends and caring 
for their child with affections.

Positive support from their family may help to 
recover the social function of children with autism9. On 
the contrary, negative support from their family will 
result in unmanageable children who are unable to be 
properly orientated, educated and empowered which 
may result in unwanted behaviors. Unsupported children 
with autism will also experience a major drawback in 
achieving their tasks.

This study aimed to identify the support from the 
family toward children with ASD in Galuh Handayani 
Elementary School, Surabaya.

METHODS

This study was descriptive research, focused on 
describing the familial support of children with ASD 
in Galuh Handayani Elementary School, Surabaya. The 
process of the data collection was through observations 
of families with children with ASD. The participants in 
this research were parents whose children had ASD in 
grades 1-3 in the academic term of 2017/2018. Fourteen 
parents of 14 children were involved. The variables 
of this research included informational, judgmental, 
instrumental and emotional support.

The instrument of the data collection was a 
questionnaire with 24 different statements consisting 
of 6 statements for informational support, 7 statements 
for emotional support, 5 statements for judgmental 
support and 6 statements for instrumental support. The 
assessment method used a Likert scale modified through 
the following categories: “always” scored 3, “often” 
scored 2, and “sometimes” scored 1 and “never” scored 
0. Later on, the accumulative score was converted into 
a percentage and interpreted as follows: good 76-100%, 
enough 56-75% and deficient <56%10.

The data was processed, tabulated, and analyzed in 
a descriptive manner. The data was served in the form 
of frequency distribution table and narrative in order 
to describe the visualization of familial supports to the 
children with ASD.

RESULTS

Table 1: Demographic data of family of children 
with ASD

Demographic Data n %
Age

30-39 8 57.1
40-49 4 28.6
50-59 2 14.3

Sex
Male 6 42.9

Female 8 57.1
Education

College 12 85.7
Senior high school 2 14.3

Occupation
Civil servant 4 28.6

Private employee 3 21.4
Entrepreneur 2 14.3
Unemployed 5 35.7

Sex of child
Male 10 71.4

Female 4 28.6

As described in Table 1, most of the respondents 
were aged 30-39 years old (57.1%). The respondents’ 
sexes were mostly female but almost equal to the male 
with 57.1% and 42.9% respectively. Almost all the 
respondents graduated from college (85.7%). Also, 
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unemployed become the most occupation with 35.7%. 
Meanwhile, the sex of the children was mostly male 
(71.4%).

Table 2: Family support of children with ASD

Family support n %
Informational support

Enough 1 7.2
Good 13 92.8

Emotional support
Enough 2 14.3
Good 12 85.7

Judgemental support
Poor 2 14.3

Enough 4 28.6
Good 8 57.1

Instrumental support
Enough 2 14.3
Good 12 85.7

Based on Table 2, most of the family provided good 
informational, emotional, and instrumental supports 
to their children with 92.8%, 85.7%, and 85.7% 
respectively. However, in the judgemental support, the 
good support was still dominant (57.1%), but there was 
14.3% poor support which absent in the other three kinds 
of supports.

DISCUSSION

 1. Informational Support: Informational support 
is comprised of advice, orientation, suggestion 
or judgment over how an individual performs 
something11. One of the support given by the 
family for the growth of the child is to deliver 
guidance in them developing proper behavior12.

  In this research, it was discovered that almost all 
of the children with ASD (93%) were equipped 
with the favorable informational support. The 
support given by their parents towards the growth 
of the children with ASD has been visualized in 
the form of proper behavioral guidance through 
appropriate orientation and the advice given to 
them. This was realized by the family by seeking 
information related to the child’s health, educating 
the child and training them to deal with their daily 
activities such as learning how to eat and dress 

themselves. This result is in line with research 
which shows that informational support was in the 
high category (52.1%)13. The particular research 
identified the connection between familial support 
and the behavior of children with autism. Out of 
23 children with autism with low informational 
support, 60.9% behaved hyperactively13. 

  Social and informational support, which were both 
provided by the parental support cluster, were the 
most frequently reported necessities according to 
the parents of adolescents with growth disorders14. 
This informational support includes the search for 
information regarding the child’s issue by the parents 
so then it can be delivered to the right person. This 
also allows them to give advice so then the impact 
gained by the parents means that they are able to 
control the negative behavior of their children.

  The family has to deliver it by simplifying 
sentences that are understandable and not 
confuse them. Because communication disorders 
are commonly experienced by children with 
autism15. The informational support can also be 
delivered by giving them the right advice on the 
subject of their language so then the children 
favorably understand the advice given to them. 
This particular pattern implies that the support 
delivered by the parents guides them to the right 
behavior through orientation and the advice 
addressed to them16.

 2. Emotional Support: Emotional support consisted 
of various expressive forms such as attention, 
empathy and the feeling of concern towards 
somebody11. The form of emotional support was 
giving attention to them, such as greeting them, 
asking them about their condition, approaching 
and paying them a visit when the person is in 
need, asking about the condition of someone’s 
feeling, listening to their grievances and also 
understanding and accepting the condition of 
someone as they are.

  It was discovered that almost the entire children 
with ASD (86%) were provided with good 
emotional support. This result is can be observed 
from the approval of the family including the 
parents. The approval can be contextualized in 
the form of attention given by the parents to their 
ASD affected children including by prioritizing 
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the preparation of food for the children with ASD 
instead of their siblings who are non-sufferer to 
ASD and motivate the children upon lack of 
appetite. This result is against research which 
showed that the majority (56.25%) the emotional 
support given to the children with autism was 
situated in the low category13.

  The emotional support can be identified by how 
far the attention is given by each parent boosts the 
confidence of the children, so the children do not 
feel inferior while performing social interactions 
and the family accept the children as they are16. 
The approval was in the form of more attention 
and affection toward them in comparison to other 
children. The emotional support would cause 
the supported recipient to feel comfortable due 
to the assistance that is apparent in the form of 
motivation, personal tenderness, and love11. These 
emotions are what the parents perform on a daily 
basis, by assisting their children during home 
studying and asking them about their feelings.

 3. Judgmental Support: Judgmental support 
influences the receiving individual to develop 
feelings of self-appreciation, confidence, and 
worthiness. The distribution of judgmental support 
from the parents can leverage the confidence within 
the children so that then children would not feel 
inferior upon staying outside of their home. It was 
identified that the majority of children with ASD 
(57%) in Galuh Handayani Elementary School 
are provided with good judgmental support. This 
result is in line with a study which pointed out that 
the majority (68.75%) of judgmental support from 
parents to their children with autism was in the 
high category13.

  The parents are entitled to taking on full 
responsibility for the child’s social progress17. The 
parents should start trusting their children and not 
limiting them in performing various things such as 
dining, showering, and dressing. These particular 
treats are aimed to enhancing their self-confidence 
so then they are capable of undertaking bigger 
tasks. Judgmental support can also be performed 
through attention and motivating judgment, 
which may support them in their jobs and tasks, 
achievements and attitude. As an example, 
the parents would allow them to participate in 

activities that the children find joyful, including 
swimming and horse-riding, and embarking to 
school by themselves16. This judgmental support 
will be essential when the children are stressed, 
such as when the tasks that they endure are bigger 
than their natural abilities11.

 4. Instrumental Support: Instrumental support 
is performed by becoming the person whose 
help is expected when solving the problem that 
the children are facing steps forward, which is 
especially related to adapting to life12. For example, 
when the parents provide instrumental support in 
the form of physiological fulfillment, the children 
will be motivated while studying at school18. It 
was discovered that almost the entire sample 
population of children with ASD (86%) in Galuh 
Handayani Elementary School were provided with 
favorable instrumental support. This result goes 
against a study which showed that the majority 
(52.1%) of instrumental support from the parents 
to their autistic children was situated in the low 
category13. The parents have the responsibility to 
act as an advocate, which means that the parent 
has the responsibility to support and advocate for 
their children’s best interests unconditionally17. 
The variety of support which may be given by 
the parents including providing various types of 
treatment, encouraging them to exercise as part of 
a routine, and introducing as early as possible to 
transportation access and public spaces19. Through 
the aforementioned support, the aim is to assist in 
lessening the burden of the child by helping them 
to undertake particular activities such as studying 
and performing their daily habitual activities16. 
This is so then the parents of children with ASD are 
able to provide proper assistance to their children 
to help them to develop an adaptive attitude that is 
acceptable in the wider social sphere. The parents 
should be trained to use precise coping strategies 
which gives them the required coping skills to 
execute this effectively20.

CONCLUSION

The conclusion of this research is that the 
informational, emotional, judgmental and instrumental 
supports from families to children with ASD in Galuh 
Handayani Elementary School were favorable. Future 
research should undertake the study with a larger sample 
and examine them using different variables.
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Abstract

Introduction: Pulmonary TB is an infectious disease caused by Mycobacterium Tuberculosis. The physical 
and pschological changes in patients with pulmonary TB can affect the patients’s quality of life. The family 
is a key factor in relation to supporting successful treatment and recovery. This study aims to analyse the 
factors related to pulmonary TB patients quality of life.

Method: This research used an analytic observational design with a cross-sectional approach. A total 
of 73 respondents were recruited via the family members of patients with pulmonary TB using a simple 
random sampling technique. The data was collected using several questionaires on the sociodemographic 
characteristics, family development stage, family stress & coping, environmental data and WHOQOL-
BREF. The data analysis was performed using a Chi Square test.

Result: The results of this study showed that family factors significantly influence the quality of life of 
patients with Pulmonary TB, including the type of family (p= 0.000), their level of education (p=0.000), 
employment (p=0.001) and monthly income (p=0.002). Other factors including the level of stress and coping 
and environmental health (healthy housing) were also significantly associated with quality of life (ρ <0.01). 
Only the family development stage had no significant relationship with quality of life.

Conclusion: The significant family factors influence the quality of life among pulmonary TB patients, 
which reflects the need to strengthen the role of the family in promoting successful treatment. A family with 
social support from the community would help to improve the quality of life of pulmonary TB patients.
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INTRODUCTION

Tuberculosis (TB) is a major communicable disease 
that claims 100,000 lives worldwide annually.1 In 2017, 
Indonesia was ranked the third among listed countries 
with the highest TB burden.1 The TB prevalence in 
Indonesia was estimated to be 600,000 cases with 
approximately 430,000 new cases per year.2 The East 
Java Province was the top second highest district 
regarding the number of TB cases with a total number 

of 21,606 cases in 2016.2 Pulmonary TB is an infectious 
disease caused by rod-shaped bacteria (basil) known as 
Mycobacterium Tuberculosis.1 Poor immune system, 
malnutrition, and HIV positive are among the risk factors 
of pulmonary TB.2 According to the Indonesia Ministry 
of Health (MoH), the highest prevalence of pulmonary 
TB is among people older than 45 years old, who have a 
low level of education, and who are unemployed.3 

TB easily infects other individuals through direct 
contact, coughing, sneezing, and sputum (droplet 
nuclei) from TB patients. As a result of living closely to 
TB patients, their families run the risk of TB infection. 
Because of worries from getting infected, the other 
family members may limit their contact with the TB 
patient which results in the individual feeling isolated, 
depressed and neglected.4 TB patients are often socially 
stigmatised which may affect their adherence to 
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effective treatment.4 This psychological problem would 
increase the patient’s stress, which affect their quality 
of life. The physiological changes experienced by TB 
patients affects their physical abilities and deteriorates 
their quality of life.1 The World Health Organisation 
Quality of Life (WHOQOL) defines quality of life as an 
individual’s perception of life in society in the context 
of the existing culture and value system, related to their 
goals, expectations, standards, and concerns.5 Quality 
of life is a very broad concept that is influenced by the 
physical condition of the individual, their psychological 
state, level of independence, social relations and 
environmental condition.5

Family factors are significant in relation to the 
TB cases. A previous study reported the significant 
association between TB and family-related factors, such 
as the number of adults in the household, having a single 
marital status, having a family history of TB, and living 
in a rented house.6 Understanding the family factors 
affecting the TB cases would improve the support and 
interventions required in order to promote the successful 
treatment of pulmonary TB. Therefore, this study aimed 
to investigate the relationship between family-related 
factors and quality of life among pulmonary TB patients.

MATERIAL AND METHOD

We employed an analytical observational design with 
a cross-sectional approach to investigate the relationship 
between family factors and the quality of life of patients 
with pulmonary tuberculosis in Surabaya city. This was a 
preliminary study carried out from March to July 2017. 
The study population was made up of the families of TB 
patients who accompanied the patient to the Perak Timur 
community health centre, Surabaya city, during the study 
period. The sampling technique used in this research was 
non-probability sampling using a simple random sampling 
technique. A total of 89 people attending the community 
health centre had a TB positive test. 73 people who had 
a family member with pulmonary TB were selected and 
agreed to participate in the study.

The questionnaire regarding sociodemographics, 
family development stage, family stress and coping, 
environmental data, and the WHOQOL-BREF 
instrument was used for the data collection. A bivariate 
analysis using a chi-square test was applied to test the 
relationship between the independent variables and 
quality of life.

RESULTS

The sociodemographic characteristics of the 
respondents have been presented in Table 1. The 
majority of the respondents were from a traditional 
family (86.3%). A traditional family, in this study, 
represents a nuclear family consisting of two parents 
and their children, while a non-traditional family reflects 
a single parent family or extended family.7 High school 
was the highest level of education attained by most of 
the respondents (39.7%). Most of the respondents 
worked as labourers or factory workers (65.8%), with a 
monthly income below IDR 1,000,000.

Table 1: Sociodemographic characteristics of the 
study participants, N = 73

Variables N (%)
Type of family

Traditional 63 (86.3)
Non traditional 10 (13.7)

Level of Education
No schooling 6 (8.2)
Elementary 15 (20.5)

Junior school 14 (19.2)
High school 29 (39.7)

Higher education 9 (12.3)
Employment

Factory workers 48 (65.8)
Self employed 10 (13.7)

Others 15 (20.5)
Monthly income (IDR)

< 1,000,000 38 (52.1)
2,000,000-3,000,000 29 (39.7)

> 3,000,000 6 (8.2)

According to Duvall and Milller (1985), family life 
consists of eight stages, namely 1) new couple, 2) first 
child birth family, 3) family with pre-school children, 
4) family with school children, 5) family with teenage 
children, 6) family with adult children, 7) middle age 
family, and 8) elderly family.8 As displayed in Table 2, most 
of the respondents were in the fourth family development 
stage (19.2%) and the fifth stage (17.8%) respectively. 
From their answers to the questions related to the level 
of stress, most of respondents had only a mild level of 
stress (69.9%), and none of the respondents indicated 
themselves as having a severe level of stress. The majority 
of the respondents lived in unhealthy houses (65.8%), but 
reported having a good quality of life (71.2%).
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Table 2: Characteristics of the Respondents Based 
on the Family Development Stage, Level of Stress, 

Environmental Health and Quality of Life

Variable N (%)
Family development stage

Stage 1 6 (8.2)
Stage 2 3 (4.1)
Stage 3 5 (6.8)
Stage 4 14 (19.2)
Stage 5 13 (17.8)
Stage 6 12 (16.4)
Stage 7 10 (13.7)
Stage 8 10 (13.7)

Level of stress
Mild 51 (69.9)

Moderate 22 (30.1)
High 0 (0.0)

Environmental health
Healthy house 25 (34.2)

Unhealthy house 48 (65.8)
Quality of Life

Poor 21 (28.8)
Good 52 (71.2)

We assessed the family-related variables including 
the type of family, level of education, employment, 
monthly income, family development stage, level of 
stress, and environmental health in relation to quality of 
life using the chi-square test. From the analysis results 
shown in Table 3, we found that the type of family, level 
of education, and monthly income were significantly 
associated with quality of life. No association was found 
between the family development stage and quality of life 
(ρ= 0.328). Both the level of stress and the environmental 
health variables showed a significant association with 
the quality of life of TB patients.

Table 3: Bivariate analysis of the sociodemographic 
characteristics, family development stage, level of 

stress, environmental health, and quality of life

Variables
Quality of Life

p-valuePoor  
(n; %)

Good  
(n; %)

Type of family

Traditional 12 (19.0) 51 (81.0)
0.000

Non traditional 9 (90.0) 1 (10.0)
Level of Education

No schooling 6 (100.0) 0

0.000
Elementary 15 (100.0) 0

Junior school 0 14 (100.0)
High school 0 29 (100.0)

Higher education 0 9 (100.0)
Employment
Factory workers 10 (20.8) 38 (79.2)

0.001Self employed 8 (80.0) 2 (20.0)
Others 3 (20.0) 12 (80.0)

Monthly income (IDR)
< 1,000,000 5 (13.2) 33 (86.8)

0.0022,000,000-
3,000,000 15 (51.7) 14 (48.3)

> 3,000,000 1 (16.7) 5 (83.3)
Family development stage

Stage 1 0 (0.0) 6 (100.0)

0.328

Stage 2 2 (66.7) 1 (33.3)
Stage 3 1 (20.0) 4 (80.0)
Stage 4 2 (14.3) 12 (85.7)
Stage 5 5 (38.5) 8 (61.5)
Stage 6 3 (25.0) 9 (75.0)
Stage 7 4 (40.0) 6 (60.0)
Stage 8 4 (40.0) 6 (60.0)

Level of stress
Mild 0 51 (100.0)

0.000Moderate 21 (95.5) 1 (4.5)
High 0 0

Environmental health
Healthy house 1 (4.0) 24 (96.0)

0.001
Unhealthy house 20 (41.7) 28 (58.3)

DISCUSSION

In our study, several factors including the type 
of family, level of education, employment, monthly 
income, level of stress, and environmental health 
were significantly associated with the quality of life of 
pulmonary TB patients. Chronic disease affected the 
physical and mental health, which in turn decreased their 
quality of life.9 The quality of life decreased along with 
the emergence of the general symptoms of pulmonary 
TB such as coughing, fever with the exertion of sputum 
and mucus, and weight loss but improved after the 
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first month of treatment.2 Therefore, the family has an 
important role to the patients’ adherence to the whole 
TB treatment.

The type of family is significant in relation to the 
quality of life among patients with TB. A traditional 
family is founded based on the union of parents with 
or without children. Support from a spouse or children 
may increase the motivation of pulmonary TB patients 
to comply the treatment. The spouse can monitor 
the patients in taking their medication correctly and 
accompany them to the health facility in order to get their 
disease checked. In line with our study results, a previous 
study found that being single parent increased the odds 
of TB cases by 63% compared to being in a married 
family.6 The risk of TB cases also increased along with 
the increased number of adults in the household. Having 
more than 10 adults in the household increased the risk 
of TB cases by 2.67%.6

Level of education was also a significant factor 
related to the quality of life among TB patients. This 
result supported the findings of previous studies stating 
that level of education had a significant relationship with 
quality of life among patients with TB.10,11 Employment 
is significantly associated with quality of life among 
the TB patients in our study. Similarly, a previous study 
in India reported there to be a significant relationship 
between employment and the quality of life scores of 
active TB patients after a year of successful treatment.12 

Another factor of income level was significantly related 
to the quality of life level. In the same vein, a previous 
study also reported that TB patients considered the level 
of income as being an important factor in improving 
quality of life.13 These two factors are relevant, as having 
employment would enable the family of the TB patients 
to receive a certain level income as a form of sustainable 
financial support. Having a low income constrains 
some families in being able to afford enough food for 
the whole family. Moreover, a low income household 
only has a limited number of choices when fulfilling the 
nutritional needs of the family. Lack of nutrition affects 
the immune system, which increases the risk of having 
an infectious disease.14

According to Antonovsky (1979), stress is a 
response or a mental state from experiencing tension 
caused by a stressor or unresolved circumstances.15 
Having social support from the social environment 
would prevent the TB patients from feeling isolated and 

lower their level of stress.15 Quality of life has increased 
in line with the decreasing of the physical symptoms of 
TB patients. Stress from a chronic disease is not only 
experienced by patients with active TB, but also patients 
with latent TB.16 In latent TB, the TB symptoms are not 
visible, so the patients tend to be stressed and anxious 
about the given diagnosis.16 The results of a previous 
study in Indonesia also showed a significant relationship 
between social support and quality of life as reflected 
in the decreasing of life satisfaction felt not during the 
initial diagnosis, but after when undergoing the intensive 
phase of treatment.17

A healthy house represents good environmental 
health. A healthy house has an integrated physical, 
chemical, biological condition that enables the residents 
to attain optimal health.18 Therefore, a healthy house 
should meet requirements such as to fulfil physiological 
and psychological needs, and to prevent the transmission 
of diseases as well as accidents.18 A healthy house should 
have adequate lighting, either from natural or artificial 
light, adequate ventilation for fresh air circulation, and 
should enable the family members to feel comfort. It also 
should have a disposal system for garbage and household 
waste, as well as safe water and food that prevents 
disease transmission. Having a TB patient in the house 
increases the risk of TB transmission to other residents. 
Therefore, having a healthy house would minimise this 
risk. As reported by a previous study, poor housing 
conditions significantly reduce the level of quality of life 
among patients with TB and their families.1

CONCLUSION

 Our study results yielded a significant relationship 
between all of the family related factors and the quality 
of life among pulmonary TB patients. The type of family 
significantly affects quality of life. Being educated 
and engaged in paid employment was significantly 
associated with quality of life, as was the family level 
of stress and coping. However the family development 
stage showed no association with quality of life. Poor 
housing condition also affects the quality of life of 
patients with pulmonary TB. Considering the significant 
family factors, several strategies to improve the quality 
of life among these patients and their families should be 
implemented.

First, the patients should have an adequate level 
of knowledge and understanding about the disease and 
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the transmission of TB bacteria, so then they follow the 
treatment procedures and prevent further transmission. 
Second, the family should continuously provide a 
supportive environment with the community to help the 
patients recover from and fight TB transmission. This 
effort will minimise the stigma felt by the patients and 
increase their self-confidence. Community social support 
is very important in speeding up the healing process, and 
will increase the dignity of the patients and their families 
living within the community.
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ABSTRACT

Child feeding disorders affect the child’s developmental growth due to malnutrition. This study aimed to 
explore the mother’s experience of having children with a feeding disorder in relation to their knowledge 
and attitude about child feeding. We conducted an observational study with in-depth interviews. Seven 
mothers of toddlers with eating disorders but without neurological delays agreed to participate. The mothers 
reported that their children started to have an eating disorder approximately from the age of 2 up to 6 
months, and then the disorder worsened by the age of 12 months. Lack of knowledge about the development 
of child eating behaviour was observed among the mothers. Mothers expressed having anxiety and feeling 
stressed during feeding times.
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INTRODUCTION

Feeding disorders are a common problem during 
infancy and the early childhood period that can lead to 
malnutrition and can be potentially life threatening in 
severe circumstances. This problem has been experienced 
by parents worldwide, and can cause stress and 
depression, especially for the mothers. Approximately 
half of the observed mothers reported having at least 
one child with a feeding disorder.1 Feeding disorders 
affect approximately 20-30% of children with normal 
development and 80% of children with developmental 
delays.1,2 Vomiting food, eating non-nutritive substances, 
and food rejection are among the symptoms of feeding 
disorders in childhood and infancy.3 The disorders have 
a broad spectrum, ranging from a mild degree such as 
picky eating and food neophobia to a severe level of 
disorder as seen in children with autism.1

Most parents consider that eating is a normal 
physiological process, but some children may have eating 
problems. Parents recognise eating in the simple context 
of the process of ingesting food individually, but they do 
not include feeding in a specific context that involves the 
relationship between the child and the adult who feeds 
them as well as the influence from the family and the 
surrounding communities.4,5 Eating in the feeding contex 
involves several aspects including: 1) the swallowing 
reflexes and the adequate neurological function to regulate 
food boluses (solid or liquid) in the oral cavity; 2) tone, 
control and coordination of muscles during the feeding 
process; 3) the development of oro-motor functions and 
skills from the sucking stage to the chewing stage; and 4) 
the happy feeling and comfortable condition between the 
child and the adult who is feeding them.5

Children with feeding disorders are generally taken 
to the doctor at preschool age (2-3 years old), with the 
most complaints being focused on difficulty eating, 
picky eating (only eating a little and rejecting most types 
of food) or neophobia (fear of trying new foods ).6 By 
the age of 2 years, children begin to reject foods that 
were previously acceptable because they prefer foods 
that are physically more attractive, both in colour and 
texture.7 The incidence rate of neophobia is the lowest in 

DOI Number:10.5958/0976-5506.2018.01702.3 



     1778      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

the infant period (4-7 months), but then increases rapidly 
in the age range of 2 to 6 years, especially in relation to 
the consumption of fruits, vegetables and meat.8 Feeding 
disorders for older children ( age 8-11 years old) usually 
involve emotional eating, because eating is driven by an 
emotion but not hunger, which leads to excessive eating 
with a high consumption of sugar, fat, and energy.9

Some recent studies have reported that children 
with picky eating showed a negative reactions related 
to sensory food, especially related to the texture 
and aroma.7,8 Influences from their family and the 
environment form the children’s taste for certain types 
of food and eating behaviour.10 Advertisements on 
food on the TV also influence the food preferences of 
children aged 5-7 years old.11 Most of the food rejection 
cases among children were influenced by the lack of 
knowledge among their parents that the development of 
eating behaviour is crucial during the first three years of 
the child’s life.10

Parenting style affects feeding style and feeding 
practices in the aspects of demandingness and 
responsiveness.12 The parent’s knowledge of the child’s 
development is crucial in establishing the self-efficacy 
and competency of the parent, especially the mother.13 
Personal mastery is obtained through a a continuing 
learning process and comprised of the ability (skill) and 
the spiritual condition which forms a creative tension to 
combine expections and reality to achieve a solution.14 
Our study aimed to observe the mother’s experience of 
having a child with a feeding disorder in relation to their 
knowledge of and attitude toward child feeding.

MATERIALS AND METHOD

The present study employed a qualitative method 
using a structured in-depth interview. The researcher, 
as the research instrument, asked the respondents the 
following questions: 1) what is the kind of food and how 
do you feed your child?; 2) Who has taken care of your 
child since your baby was born and who feeds him/her 
(including preparing formula milk or breastmilk); 3) 
When did you start training your child to eat? How do 
you know when your baby or child is hungry and full?; 
4) When did you realise that your child had a feeding 
disorder?; 5) What are the signs of a feeding disorder 
that you noticed in your child? and 6) What do you 
do and feel when you encounter difficulties related to 
your child’s feeding disorder? Some probing questions 
included problems during the eating process and the 
child’s reactions during feeding time.

The study participants were recruited from a private 
health clinic in Surabaya, Indonesia using a purposive 
sampling. The inclusion criteria were women having a 
minimum of 1 (one) child under five years old with a 
feeding disorder within the year before the interview. 
The exclusion criteria were the mothers of children 
with neurological developmental and  anatomic 
disorders, and other congenital abnormalities. Prior 
to the interview, the researcher explained about the 
study, the data protection, and the right to withdraw 
from the study. Written informed consent forms were 
submitted from the participants and their spouses. The 
interview was conducted either face to face or over the 
telephone based on the preferences of the participants. 
The mother’s age ranged between 28 and 35 years old. 
The children’s feeding disorders were perceived by the 
mother. Four participants were full-time housewives, 
one participant had a small home based business with 
her husband, one participant worked freelance, and one 
participant worked full time at a government office. All 
of the interviews were conducted in Bahasa Indonesian 
for approximately 60 minutes. The interviews were 
audiotaped and transcribed for the data analysis.

RESULTS

Based on the analysis of the interview transcripts, 
three themes emerged, including 1) selecting food and 
the feeding practice, 2) parenting and caring for the 
child, and 3) recognising and overcoming the feeding 
disorder.

Selecting food and the feeding practice: Three women 
reported providing exclusive breastfeeding (6 months of 
breastfeeding without other supplementary food). Three 
women reported feeding their babies by combining 
breastmilk and formula milk. Only one woman did not 
breastfeed due to problems with breastmilk production. 
According to the mothers who exclusively breastfed, 
their babies were fed regularly every 1.5 up to 2.5 hours. 
They fed based on what they understood as being the 
baby’s need (crying as a sign of hunger). Some mothers 
explained that they combined breastmilk and formula 
milk because of their low production of breastmilk. 
One woman described that the stressful situation during 
the first week having the baby was due to difficulties 
breastfeeding and the inability of the baby to receive 
bottled milk. All of the mothers stated that 6 months old 
was the right time for their babies to learn about eating 
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food other than milk. They continued their belief that a 
baby crying was a sign asking for food while the baby’s 
refusal of food would mean that they were full. For them, 
eating is a basic necessity and is a natural process for a 
human being without the need for learning. 

Parenting and caring for the child: The exclusive 
breastfeeding mothers explained that they care for their 
babies by themselves without receiving help from other 
family members. Two women received help from their 
mothers, especially during their difficulties with child 
feeding. One women received help from a competent 
baby sitter. One woman who fed her baby with formula 
milk received help from two housemaids.

With current advanced technology, the mothers 
described the use of smartphones or similar gadgets 
to help comfort their younger children during feeding 
time. A woman explained that “every time my baby 
makes a fuss during meal time, I would let her watch 
a video from my phone. She would stay calm and open 
her mouth.” Another woman described that meal time 
was often like “a battle” to get their child eating, and 
considered that the smartphone was a “master weapon” 
used to win the battle. One woman said that she had not 
set up a regular meal time for her child and depended on 
her child’s need. When her child refused to eat her meal, 
she would let her eat any of her favourtite snacks to fill 
her child’s stomach. She considered that the snacks also 
have “nutrition value”, just like a regular meal.

Recognising and overcoming the child’s feeding 
disorder: Almost all of the mothers stated that they  
recognised the feeding disorder when they started to 
introduce solid food at age 6 months. Their babies 
refused to open their mouths during feeding time, and 
only wanted to have milk. Two women said that they 
realised her child’s feeding disorder as early asthe age of 
2 years old. Their children refused to eat, or they did not 
swallow food and quickly regurgitated it instead. Some 
mothers said that their children only wanted certain 
foods such as chicken nuggets and instant noodles, or 
other delicious snacks with a low nutritional value. At 
first, the mothers assumed that the refusal of food was 
merely due to learning to adapt to new food. The mothers 
started to feel stressed out when their children continued 
this behaviour and their body weight reduced.

To improve their children’s apetite and willingness 
to eat, the mothers used various fun and interesting 

ways to distract their children during meal times. The 
mothers gave them toys to play with, let their children 
watch cartoons on television, or took their children to 
eat outside the house. However, the mothers did not try 
to receive professional help and considered that having 
a feeding disorder was normal and that it would be over 
after their child started elementary school.

DISCUSSION

From the themes that emerged in our study, the 
mothers started to give solid food after the age of 6 
months, reflecting their knowledge of the feeding 
development stages. However, they also emphasised that 
eating is an automatic process generated by the feeling of 
hunger due to the basic human need for food. In this case, 
the mothers interpreted the process of eating in children 
as “eating” and not “feeding”, which does not realise 
the reciprocal interaction during the feeding process.5 
Therefore, the mothers did not consider the crucial issue 
in recognising their baby’s cues of hunger or full, and the 
concept of autonomy and individuality formed by the 
age of 6 months through to 3 years.2 Due to autonomy 
and individuality, a 6-month-old baby refused to open 
his mouth when being fed15, selected certain foods by the 
age of 18 months (picky eating)7,8, was only interested in 
advertised foods at the age of 5 – 7 years old11, and had 
emotional eating by the age of 8-11 years.9

The authoritative parenting style is the most 
appropriate parenting style to prevent inappropriate 
practices that negatively affect the physiological and 
psygological health of the child.16 The occurrence 
of feeding disorders among children under five is 
influeced by the parenting style, including the mother-
child attachment and personal mastery. In the concept 
of attachment, being physically close is not enough. In 
this study, some of the mothers received help in caring 
for their children either from their relatives or other 
helpers. According to the Bowlby concept of the Internal 
Working Model (IWM), the childhood experience with  
a parent (especially with mother) will affect a person’s 
abilities and sensitivity in relation to caring for a child.17 
The failure to thrive is more influenced by behavioural 
problems (eating behaviours) than a lack of food, child 
abuse, and neglect.17 Less sensitivity among the mothers 
in this study was observed from the beliefs of the mothers 
that an interactive relationship between mother and child 
would only happen after the child developed the ability 
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of verbal communication. Waiting until after the child 
can communicate verbally is considered to be too late 
because the autonomy and individuality of the child has 
formed at an earlier stage.17

Because of the lack of understanding and mental 
unpreparedness, mothers consider caring for their child 
to be tiring.18 Moreover, having a child with a feeding 
disorder causes the mother to feel tired, stressed and 
depressed.18 Mothers felt incompetent, desperate, and 
ashamed, which indicated a lack of self-efficacy.4 Feeling 
incompetent is common among mothers who have little 
knowledge about child development.13 In dealing with 
child feeding disorders, mothers give up and let their 
children have foods with a high glucose/salt /fat /calorie 
content.18 The importance of the mother’s personal 
mastery was reflected in this study. Most of the mothers in 
our study had a limited understanding of the development 
stages of feeding, but did not seek further help or trusted 
information to overcome the problem. Instead, the mothers 
let their children shape their own eating behaviour as an 
automatic process. The mothers were unaware that they 
are the first teacher for their children to learn life skills 
from, including eating behaviour.19 Personal mastery is 
not just obtained from birth itself, but involves a learning 
process throughout life.14 

CONCLUSION

Child feeding disorders occur as early as when the 
child is introduced to =solid food. Children should be 
taught about eating behaviour as early as possible, by 
recognising the signs of hunger and fullness through 
reciprocal interactions between the parent or the caregiver 
and the child. The parent should have an understanding 
of the concept of personal mastery and the parent-child 
attachment in ordere to show compassionate caring 
toward their children. The parenting style influences 
the child’s eating behaviour, therefore teaching the 
child appropriate eating behaviours since birth would 
minimise the occurrence of child feeding disorder. The 
reciprocal interactions during the first 3 years of life is 
crucial, including during the feeding time itself. Further 
research is recommended involving a more diverse 
population to gain more of an understanding about 
parenting style in relation to child feeding disorders.
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ABSTRACT

Ischemic stroke is the most common neuro-emergency in the world. The only treatment approved for an acute 
stroke is thrombolysis, which has a narrow window. Thrombolysis to treat acute ischemic stroke is under-
utilised. There are many factors associated with delays in treatment. In Indonesia, thrombolysis is not commonly 
used for acute stroke treatment. The study aimed to know what time is needed from the onset of the stroke 
condition to the Emergency Department in a stroke patient and the factors associated with the hospital delays. 
All stroke patients admitted to Dr. Soetomo General Hospital and Universitas Airlangga Hospital between 
October 2016–March 2017, who agree to participate in the research and were aged >18 y.o. are included. We 
reviewed all of the subjects for the demographic characteristics, distance to hospital, stroke risk factors and 
clinical data. All of the subjects will be asked for the time of stroke onset and the time when the patient arrived 
at the emergency department. We will also measure the stroke using a specialised scale.

Results: There were 107 subjects included in this research. The data was inadequate in 4 subjects. The mean 
age was 55.97±11.9 years, and there were more women (54.2%) than men. The distance from the patient’s 
home to the hospital was mostly <15 km (65.1%). 63.6% of the subjects were referred from other hospital 
or clinic. Most of the patients had hypertension (71.4%) and diabetes (31.7%). Onset from the ictus of the 
stroke to the Emergency Department was 712.3±1324.6 minutes. A factor associated with the delay was 
the medical services accessed before the patient was referred to the hospital (0.215; p=0.026) and their pre-
admission score (0.242; p=0.012)

Conclusion: Time from onset to the Emergency Department was longer than the treatment time window for 
thrombolysis. The factors associated with the onset of hospital delays was primary medical services and the 
pre-mRS score.
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INTRODUCTION

Ischemic stroke is the most common neurological 
emergency in the world 1. In 2008, stroke was the third 
leading cause of death 2. In the US, there are 780.000 cases 
of stroke every year, and the cost of stroke treatment in 
2008 was an estimated $65.5 billion 1. An estimated 88% 
of stroke patients have an ischemic stroke3. There are 
many stroke patients who remain functionally dependent 
after a stroke, although around 50-70% return to their 
previous functional status. There is a susceptibility to an 
increased mortality and morbidity after having a stroke1. 
Stroke is also the leading cause of morbidity among 
adults. About 30% of stroke patients need assistance 
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during their daily activities, and 16% need long-term 
hospital or home care 1,3.

Thrombolysis using r-TPA is the only drug approved 
by the FDA for ischemic acute stroke treatment for all 
patients who meet the inclusion and exclusion criteria 
3–7by 30 days, 33 (14·7%. There is a strong correlation 
between arterial recanalisation and the improvement of 
neurological status in an ischemic stroke patient 1. Iv-
rTPA is recommended to be given within 3 hours of onset 
according to the NINDS criteria 8. Pool analysis from a 
NINDS-rTPA study concluded that earlier treatment with 
iv-rTPA correlates with a better outcome. According to 
the NNT ratio, iv-rTPA will benefit 8 patients out of 15, 
and for every 15 patients treated with iv-rTPA, only 1 
patient will suffer an intracranial haemorrhage 4. 

Although iv-rTPA is effective as a treatment for 
acute ischemic stroke, thrombolysis for acute stroke 
is still under-utilised; especially as there are many 
patients coming to the hospital beyond the treatment 
period. There is also the complexity of hospital 
bureaucracy involved1,9,10in our tertiary care center, the 
time intervals preceding intra-arterial thrombolysis in 
order to accelerate and optimize the management of 
acute strokes. METHODS: Between January 1, 2000, 
and April 30, 2002, 597 patients with acute stroke 
were admitted to our stroke center. One hundred forty-
eight patients underwent diagnostic arteriography, 
and 100 (16.8%. Chen et al. revealed that the factors 
associated with a delay in the community included a 
referral from another health facility, waking up with a 
stroke, having a stroke while having sex, the patient’s 
address, transportation, history of stroke or coronary 
artery disease and the NIHSS score in the emergency 
department all had no predictive value 11. Tan, et al. 
conducted a prospective study on 789 stroke patients 
and revealed that 26% of them had come within 2 hours 
of onset. A factor associated with hospital delays was a 
referral from another hospital, the stroke location, the 
onset of the stroke, the treatment in outpatient clinics 
and a lack of concern related to seeking help for stroke 
symptoms12. Herlitz et al. reviewed existing stroke 
studies and acute myocardial infarction studies and 
showed that the onset of symptoms through to treatment 
for an acute stroke was longer than that for a myocardial 
infarction13resulting in an infarction. Depending on the 
extent of the infarction, loss of organ function varies 
considerably. In both conditions, it is possible to limit 

the extent of infarction with early intervention. In both 
conditions, minutes count. This article aims to describe 
differences and similarities with regard to the way 
patients, bystanders and health care providers act in the 
acute phase of the two diseases with the emphasis on the 
pre-hospital phase.\\n\\nMETHOD: A literature search 
was performed on the PubMed, Embase (Ovid SP.

The chain of hospital services will prompt a good 
outcome in stroke patients, beginning with knowledge 
of stroke symptoms. The CASPR (the California Acute 
Stroke Pilot Registry) study showed that there was an 
increase in patients receiving thrombolysis from 4.3% 
to 28.6% 2,14

Acute stroke services in the emergency department 
should be conducted in Triage with the same priority as a 
myocardial infarction or traumatic brain injury regardless 
of the neurological deficit severity. Service standards for 
acute stroke care according to the AHA/ASA guidelines 
are: from ER to meeting a medical doctor is less than 
10 minutes; ER to meeting the stroke team is less than 
15 minutes; ER to performing a CT scan is less than 25 
minutes; ER to CT interpretation is less than 45 minutes; 
ER to thrombolysis is less than 60 minutes; and ER to 
admission to a stroke unit is less than 3 hours.

Thrombolysis in Indonesia is less frequently 
performed because there was no data available to 
determine the factors causing the ER admission delay in 
stroke patients. This study aimed to know the average time 
is from onset to ER admission in acute stroke patients.

METHOD

From October 2016 to March 2017, all acute stroke 
patients in Dr. Soetomo General Hospital and Airlangga 
University Hospital who were admitted to the ER were 
observed. All stroke patients older than 18 years old were 
included in this study. Stroke patients with mimicking 
conditions and who had a subdural haematoma were 
excluded. All patient data was collected including 
demographic data, the onset of the stroke, the duration of 
attack in order to know whether the patient had a stroke or a 
TIA, the distance from the patient’s address to the hospital, 
the medical care received before the patient came to the 
ER, who was a witness to the stroke ictus, the response 
of patient after the stroke symptom onset, the patient or 
witness’s knowledge about stroke attacks, the mode of 
transportation that patients used and the time taken to get 
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from the patient’s home to the ER. We also collected their 
history of past illness, the NIHSS score when they were 
admitted to the ER, their pre-mRS (The modified Rankin 
Scale), mRS and the type of stroke. All of the data was 
analysed statistically to determine the mean, SD and 
normality, and we conducted correlational analysis.

RESULTS

We included 107 subjects from the period of 
November 2016 – March 2017. The mean age of this 
research was 55.97±11.9. All of the demographic 
characteristics have been shown in Table 1. There were 
more women (54.2%) in this research, most of patients 
were from Dr Soetomo General Hospital (98%) and 
most of patients had a low income (89%). Our subjects 
mostly had a level of education of senior high school 
level (34%). Most of the patients had an address distance 
that was less than 15 km (64.5%) from the ER.

Table 1: Demographic characteristics

Variable n %
Sex

Male 49 45.8
Female 58 54.2

Hospital
Airlangga University Hospital 2 1.9
Dr. Soetomo General Hospital 105 98.1

Income
< 5 million rupiah 96 89.7

>5-10 million rupiah 8 7.5
>10-20 million rupiah 2 1.9

Education
No education 11 10.3

Elementary school 27 25.2
Junior High School 22 20.6
Senior High School 34 31.8
Diploma - degree 11 10.3

Post Graduate education 2 1.9
Hospital Distance from Subject home

<15 km 69 65.1
>15 km 37 35.5

Medical care before ER
Hospital or outpatients clinics 68 63.6

Home 37 34.6
Unknown 2 1.8

Hypertension was a common risk factor (74.8%) in 
our research, followed by diabetes (29.9%) and history 
of acute cerebrovascular accidents (25.5%) (Table 2). 
We decided that the time taken to come to the ER was 
less than 15 minutes, 15-29 minutes, 30-60 minutes and 
more than 60 minutes for the respective groups. The 
most common time taken to get to the ER was 15-29 
minutes. Although most of the patients came to the ER 
around 15-29 minutes, the mean time needed to get to the 
ER was 712.12±1324.6. This means that more patients 
were actually in the group of over 60 minutes. Some of 
the patients got to the ER 2-3 days after the stroke attack.

 Table 2: Stroke Risk Factors

Variable n %
Hypertension 76 71.4

Diabetes Mellitus 33 31.7
TIA 4 3.7

Stroke 27 25.2
Jantung 11 10.3

We used statistical analysis to determine the 
correlation between the time needed to get to ER and 
the factors such as age and stroke type. There was the 
NIHSS score, pre-mRS score, mRS Score, the patient’s 
income, their education level, the distance from the 
patient’s home to the Emergency Department and also 
the medical care that the patient got before patient arrived 
at the ER. We used Spearman’s correlation to analyse the 
variables. We found that the variables associated with 
ictus to hospital delays were pre-mRS Score (r=0.242; 
p=0.012), distance from the patient’s home r=0.195 
(p=0.045) and medical care before ER (r=215; p=0.026).

Table 3: Time needed to ER

Variable Mean ± SD p
Onset to ER 712.12 ± 1324.6 0.00

Time needed at ER 239.5 ± 151.3 0.00

Table 4: Correlation between the factors associated 
with time to ER

Variable r p
Age -0.065 0.51

Stroke type 0.162 0.1
NIHSS 1 0.045 0.649
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Conted…

Pre-MRS 0.242 0.012*
mRS 0.034 0.731

Income 0.051 0.605
Education 0.105 0.284
Distance 0.195 0.045*

Medical care before ER 0.215 0.026*

DISCUSSION

Our research showed that women were more 
common than men, so our data is different to that from 
the previous research which concluded men suffer stroke 
attacks more than women 9,15–17. Gender is one of the 
unmodified risk factors for stroke. Our study showed 
that women are more common. We used a hospital-based 
study and we recruited our subjects using consecutive 
sampling. Most of the patients in our study were referred 
from another hospital, so our patients were selected 
from other hospitals or clinics. Data from the Ministry 
of Health in Indonesia also showed that men more 
commonly suffer a stroke than women18, but because 
of the referral system in Indonesia, the patients should 
go to primary care before being referred to secondary or 
tertiary care.

The mean age of our subjects was 55.97±11.9, so our 
subjects were younger than those of Chen, et. The most 
common stroke patient age was >65 years old. Our data 
showed that there is a trend for stroke patients to be of a 
younger age in Indonesia compared with other countries.

The income of our subjects was consistently less than 
5 million rupias. This data shows that most of our subjects 
had a lower income, although the income of the subject 
didn’t correlate with time to ER. Our subject’s education 
mostly was of a lower education level that will affect their 
awareness of stroke signs and symptoms, also affect their 
awareness of needing to seek help at a hospital.

The risk factors in our study included hypertension, 
diabetes, TIA, stroke, and a history of coronary artery 
disease. Our results are similar to those of another 
study17,19,20.

The time from ictus to the Emergency Department 
was 712.12 ± 1324.6. This data shows that our subjects, 
on average, came to the Emergency Department beyond 
time window needed for thrombolysis. This delay can 
be the result of the referral system in our country. The 

factors associated with time to ER was only significant in 
relation to the Pre-mRS score (r=0.242; p=0.012)). This 
shows that the status before ictus affected the patient 
coming to the hospital earlier. Another factor associated 
with time to ER was the medical care received before 
the patient came to the ER (0.215 p=0.026). This result 
shows that our subject maybe had an awareness about 
stroke and so they came to the primary medical services, 
but the referral system also delayed the subject coming to 
thrombolysis-ready hospitals. Chen et al. found that sex, 
the subject’s address, mode of transportation and history 
of stroke didn’t have a significant association with time 
to hospital11. This result is similar to our results, although 
the distance from the patient’s home was significant in 
our study. The distance from the patient’s home could 
significantly shorten the time taken to get to the hospital, 
but this does not affect anything clinically because the 
average of our study showed that the time taken to get 
to the hospital was consistently beyond the thrombolysis 
time window.

CONCLUSION

We conclude that the time taken to get to the 
Emergency Department is longer than the thrombolysis 
treatment window and that the only variables affecting 
the time taken to get to the ER was the Pre-mRS and the 
medical care accessed before the Emergency Department. 
Our study had limitations as it was performed at the 
tertiary hospital using consecutive sampling. The 
intervention was performed before thrombolysis became 
commonly performed in Indonesia.
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ABSTRACT

The quality of nursing care services in Indonesia need to be improved particularly in caring behavior aspect. 
One cause for this factor is a lack of caring behaviour. Caring behavior as a form of nursing care toward 
the patient is described as an act that cares for or respects humanity in relation to those who are unable to 
meet their needs. This was an observational study with a cross-sectional design. Four inpatient rooms were 
utilized in this study, and each inpatient room was represented by the head nurse and associate nurse. The 
data obtained using the questionnaire instrument was analysed using Multinomial Logistic Regression (α 
= 0,05). The results showed that the majority of the Head nurses of the inpatient rooms (37.5%) applying 
the selling leadership style. The nurse associate’s maturity level was M3 (42.5%) and M2 (32.5%). Caring 
behaviour was mostly moderate (45%). The selling leadership style is the most applied leadership style 
conducted by the head nurse. The head nurses are less appropriate when it comes to applying the leadership 
style as it is related to the maturity level of the associate nurses, M3. A good level of caring behaviour is 
influenced by the leadership. The caring behaviour of the associate nurses can be improved by changing the 
style of the selling leadership into a participating leadership style, which is more appropriate when paired 
the maturity level of the nurse associate.
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INTRODUCTION

Quality of health services is the degree of perfection 
of health that fits with professional and service standards 
by using the available resources in the hospital in a 
reasonable, efficient, and effective manner. The services 
should also be safe and satisfactorily provided, based 
on norms, ethics, law and the local socio-culture with 
attention paid to the limitations and capabilities of the 
government, as well as society1. The World Health 
Organisation (WHO) in 2006 launched Quality of Care: 
“a Process for Making Strategic Choices in the Health 

System”. The World Health Organisation states that 
there are six dimensions of health service quality that 
must be actualised by all countries, namely that health 
services must be effective, efficient, easily accessible, 
safe, timely and prioritise patients.

The quality of nursing care services in Indonesia is 
still unsatisfactory. This can be caused by several factors, 
among others being organisational factors and the nurse 
factors themselves in that they show less attention, less 
caring, are less responsive to the patient’s complaints, are 
less motivating and pay less attention to the therapeutic 
attitude that would be beneficial for the patients. Caring 
behaviour as a form of concern from nurses to patients is 
described as an action that pays attention to or respects 
fellow human beings who are unable to meet their needs2. 
Caring behaviour is a universal phenomenon that affects 
the way that humans think, feel and have relationships 
with others3.
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Leadership style is important due to its role in the 
organisation because the leader’s behaviour will strongly 
influence changes and maintain the culture within 
the organisation4. Situational leadership style focuses 
on the relationship of leadership behaviour with the 
employees and was developed from a leadership concept 
that is oriented to focus on the leader and employee 
relationship. According to Hersey (1986), there are 
four styles: telling style, telling style, participating style 
and delegating style. Employees are a key factor in the 
organisation because their performance and behaviour 
will affect on the success or failure of the organization 
itself 5. Low maturity level (M1) indicates that the 
person is unable, unwilling and also not confident. 
Maturity level M2 indicates being unable but there is a 
willingness and confidence. Maturity level M3 is being 
able but unwilling, and not confident. Maturity level M4 
is being able, willing and confident.

Nurse’s caring behaviour is still widely studied 
because there is still a high level of patient dissatisfaction 
related to the services of nurses who work in hospitals. 
The following is a preliminary survey showing the 
number of nurses who have not yet applied caring 
behaviour at X Hospital. The results of the preliminary 
survey in X Hospital Surabaya in its ICU inpatient room, 
maternal inpatient room, 3rd Floor inpatient room, and 
4th Floor inpatient room showed that the nurse’s caring 
behavior is still low.

METHOD

This study was an analytical observational study 
with a cross-sectional approach, using a questionnaire 
as the study tool. The variables studied were leadership 
style, employee maturity level and associate nurse 
caring behaviour while the respondents were all Head 
nurses, all associate nurses and all patients who had been 
hospitalised for 2 x 24 hours in 4 units of the ICU patient 
room, maternal hospitalisation, adult hospitalisation 
and children hospitalisation as well as being able 
communicate well. This study was conducted in 4 Units 
of the Inpatient Room at X Hospital in April 2018.

RESULTS

The age of the Head Nurses was all between the 
ages of 26 years - 30 years old (50%) and ≤25 years old 
(50%). The Head Nurses’ age was in early adulthood, 
meaning that their attitude and behaviour was in a warm, 

close and communicative relationship stage according 
to Erickson (Monk, 2001). This period is a period of 
transition related to physical, intellectual and social 
roles. The ages of the Associate Nurses was between 26 
years - 30 years old (72.5%) and ≤25 years old (27.5%). 

The education level of all Head Nurses (ICU room, 
adult hospitalisation, child hospitalisation and Head 
of Midwifery) was an associate degree or D3 (100%). 
Most of the Head Nurses at X Hospital had served as 
Heads for between 1-2 years (75%). All Head Nurses in 
the ICU, maternal hospitalisation, adult hospitalisation 
and child hospitalisation units of X Hospital were female 
(100%). The leadership style of the Head Nurses based 
on the Hersey-Blanchard approach showed that almost 
all of them had Selling (S2) as their leadership style 
(75%). The level of maturity of the Associate nurses 
in the four inpatient rooms of X Hospital showed a 
medium maturity level of M2 (75%). Most of the caring 
behaviour of the Associate nurses at X Hospital was 
at the level of moderate caring behaviour (45%). The 
influence of the Head nurses’ leadership style based on 
the Hersey-Blanchard approach consisted of leadership 
style (Telling-Directing, Selling-Coaching, Participating 
and Delegating) on the caring behaviour of the Associate 
nurses in the 4 inpatient rooms of X Hospital via the 
following: telling in the ‘less’ category (50%), the 
selling leadership style influences the caring behaviour 
in the ‘good’ category (70.37%) and the participating 
leadership style influences the caring behaviour of 
Associate Nurses in the ‘moderate’ category (42.86%). 
The leadership style of the Head Nurses based on the 
Hersey-Blanchard approach had a significant effect on 
the Associate Nurses’ caring behaviour with a ‘good’ 
category of 70.37% (p = 0.004), with particularly the 
selling leadership style having a significant effect on 
the Associate Nurses’ caring behaviour with a ‘good’ 
category 38.7 times greater than telling, selling and 
participating leadership style. 

The medium maturity level of the associate Nurses 
(M2) had more of an impact on the Selling leadership 
style (40%), the high maturity level of the Associate 
Nurses (M3) had more of an impact on the Participating 
leadership style (61.54%) and the very high maturity 
level of the associate Nurses (M4) had more of an 
impact on the Delegating leadership style (66.67%). The 
Associate Nurse maturity level, which included M2, M3 
and M4, significantly influenced the Hersey & Blanchard 
leadership styles by 48.7% (P=0.002). The maturity level 
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of the medium category for the Associate Nurses (M2) 
influenced Selling leadership style 8.8 times greater 
than the Participating and Telling leadership style. The 
high maturity level of the Associate Nurses (M3) had an 
influence that was 19.8 times greater than the Selling, 
Telling and Participating leadership styles.

DISCUSSION

The characteristics of the Head Nurses is closely 
related to their choice of leadership style and is one of 
the important aspects that plays a role in shaping the 
behaviour and personality of the Head Nurses leading 
the inpatient units at X Hospital in achieving their goals. 
The description of the characteristics of the Head Nurses 
in this study included age, gender, length of work period 
and education level. The majority of the Head Nurses in 
this study were in the age group of < 30 years old. Head 
Nurses with an age < 30 years old were the early adult age 
group, and the attitude and behaviour of the Head Nurses 
was in a warm, close and communicative relationship 
stage according to Erickson. The education level of the 
Head Nurses in the 4 inpatient rooms (ICU, maternal, 
adult and child hospitalisation) was that the majority 
had a D3 education level (100%). The level of education 
of a leader will affect their ability to lead a unit in the 
hospital. If the level of education, experiences, and skills 
of the Head Nurse exceed those of the associate Nurses, 
then it is hoped that she will be able to provide guidance 
and motivate the associate Nurses6. The time serving 
as a Head Nurse in this study included the category of 
serving for 1-2 years as the majority. A Head Nurse who 
has served as a Head for a long time will certainly have 
more experience in leading her subordinates associate 
and her ability to manage an inpatient unit will be 
better compared with other who have not served as a 
Head Nurse for long. An experienced Head Nurse will 
certainly not experience difficulties leading an inpatient 
unit compared to nurses who have never previously 
served as a Head Nurses. The gender of the Head 
Nurses was all female (100%). Leaders of a different 
gender, male and female, will certainly have a different 
fundamental nature. Up to now, there is still a stereotype 
that a woman is considered to be less capable of being 
a leader7,8. Female leaders will tend to use their feelings 
and act gently, while on the contrary, male leaders will 
tend to use their ability to think and act tougher. Female 
leaders can act as an agent who bring in changes9. 

Situational leadership style based on approach of 
Hersey & Blanchard leadership style theory can be seen 
from the perception of the associate Nurses and the Head 
Nurse. The interactions within the same environment 
between the associate Nurses and Head Nurse will create 
the perception of the Head Nurse’s leadership style on 
her behaviour. The majority of the Head Nurses in the 4 
inpatient rooms of X Hospital use the Selling leadership 
style. The Selling leadership style applied by the Head 
Nurse is an appropriate leadership style when applied to 
employees who have lesser abilities but a high willingness 
to complete a task, which shows they are an employee with 
a medium maturity level (M2). The Selling leadership style 
influences individual performance, which will impact on 
organisational performance11–13. In this study, leadership 
style based on Hersey & Blanchard significantly influences 
the caring behaviour of the Associate Nurses, but the effect 
is not as great as the influence of the Associate Nurses’ 
maturity level. Selling leadership style applied by the 
Head Nurse is in accordance with the maturity level of the 
nurses in the 4 inpatient rooms of X Hospital. This means 
that it is consistent with Hersey & Blanchard’s leadership 
style theory14.

The high maturity level of the Associate Nurses 
(M3) is more related to the participating leadership style, 
and the medium maturity level of the Associate Nurses 
(M2) is more related to the Selling leadership style. 
There is a match between applied leadership style with 
the level of employee maturity, which will make it easier 
to achieve any organisational goals, which also supports 
Hersey & Blanchard’s leadership style theory14. The 
Head Nurse, as an effective leader in this theory, must be 
able to understand the situational dynamics and adjust 
her capabilities to the existing situation. The adjustment 
of the leadership style is the ability to determine the 
leadership style and behaviour needed when leading 
her subordinates based on a certain situation. The Head 
Nurse, as a leader in her unit, must be able to identify 
the maturity level of her subordinate Associate Nurses 
and have a high level of adaptability when observing a 
situation15,16.

Based on the results of this study, it is known that the 
maturity level of the associate Nurses in the 4 inpatient 
rooms of X Hospital was of the medium maturity level 
(M2). The employee maturity level in this study also 
influenced the leadership style, as based on Hersey & 
Blanchard. According to Hersey & Blanchard, a leader 
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needs to understand her employees’ level of maturity so 
then the leader will not apply the wrong leadership style 
in order to improve organisational performance17. To 
maximise the relationship of the Head Nurse as the leader 
with her subordinate associate Nurses, the Head Nurse 
must clearly determine the outcome, objectives, sub-
tasks, and other specific tasks that will be completed by 
the associate Nurse. Without this clarity, the Head Nurse 
will find there to be difficulties related to determining the 
Associate Nurse’s maturity level or the leadership style 
that must be applied to that maturity level. The caring 
behavior of the associate nurses in 4 inpatient rooms of 
X Hospital is more influenced by the leadership style 
rather than the maturity level of associate nurses. This 
explains the important meaning of head nurse’s role as a 
leader in her unit to be able to influence the performance 
of associate nurses based on the leadership style that 
is matching the maturity level of associate nurses. 
The leadership style of the Head Nurse influences the 
caring behaviour of the Associate Nurses which is in 
accordance with the previous research conducted by 
Sfantou et al.,18. When leading subordinate associate 
Nurses, a Head Nurse must be able to distinguish the 
role between manager and actual leader because it is 
very contradictory19.

CONCLUSIONS

Hersey & Blanchard’s leadership style has more of 
an influence on the caring behaviour of the associate 
Nurses than the maturity level of the Associate Nurses. 
The maturity level of the employee influences Hersey & 
Blanchard’s leadership style. The higher the employee’s 
maturity level, the more that the delegating leadership 
style becomes the most appropriate leadership style. 
Providing training on leadership style, supervising 
and evaluating performance periodically, providing 
guidance and support to the Head Nurse in relation to 
guiding and fostering the Associate Nurses in their role. 
Therefore, the skills and abilities, and the Associate 
Nurses’ maturity can be improved.
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ABSTRACT

Introduction: Stunting is a chronic nutritional problem arising from a malnourished condition that 
accumulates over a long period of time with a z-score of less than -2 SD. The incidence rate of stunting in 
Indonesia year to year has increased. The purpose of this study was to analyse the correlation of socioeconomic 
and genetic factors with the incidence rate of toddlers stunting.

Method: This research used a cross-sectional approach. The study population amounted to 568 toddlers. The 
sample technique using stratified random sampling and obtained 145 toddlers as the sample. The independent 
variables were socioeconomic and genetic factors via the questionnaire instrument. The dependent variable 
was the incidence rate of toddler stunting using the microtoise instrument. Data analysis was conducted 
using the Spearman rho test. The results of this study indicate that socioeconomic and genetic factors are 
related to the incidence rate of toddler stunting.

Results and Analysis: The results of the factors are; father’s education analysis to stunting toddler p = 0,002 
<α = 0,05, mother’s education to stunting toddler p = 0,001 <α = 0,05, father’s job to stunting toddler p = 
0,000 <α = 0,05, mother’s activity to stunting toddler p = 0,013 <α = 0,05, family income to stunting toddler 
p = 0,002 <α = 0,05 and genetics to stunting toddler incidence p = 0,000 <α = 0,05. The implication of this 
research is that the prevention of toddler stunting can be achieved by giving information about nutritious 
food with a low price and a method of processing food well that is affordable. 
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Corresponding Author:
Dwi Ernawati
School of Health Sciences Hang Tuah,
Surabaya, Indonesia
Jl. Gadung No.1, Surabaya, Indonesia
Email: Dwiernawati@stikeshangtuah-sby.ac.id

INTRODUCTION

Stunting is a chronic nutritional problem, arising 
from a malnourished condition that accumulates over a 
long period of time1. Stunting, according to the WHO 
Child Growth Standard, is based on the length-for-
age (L/A) or height-for-age (H/A) index with a limit 
(z-score) less than -2 SD. Stunting is associated with an 
increased risk of morbidity and mortality, and stunted 
growth2. Nutritional deficiencies that have received a lot 
of attention lately include a chronic nutritional problem 
in the form of short children (stunting).

Based on a preliminary study conducted by the 
researchers via an interview in February 2018, it showed 
that the residents around the Kenjeran Public Health 
Centre have been given counselling about the practice of 
providing nutritious food for children via an Integrated 
Service Post by the health workers. However, parents 
still do not apply the practice of giving healthy or 
nutritious food to their children correctly. Parents only 
provide side dishes in the form of tofu and tempeh. The 
incidence of stunting in toddlers in Indonesia is still very 
high, which was 35.6% (18.5% very short and 17.1% 
short) in 2010 and increased in 2013 to 37.2% (18.0% 
very short and 19.2% short) for those who experienced 
stunting. According to the results from Basic Health 
Research 2010, East Java was one of the provinces with 
a high stunting prevalence of 35.8% (20.9% very short 
and 14.9% short). The same thing was also shown in the 
results of the Basic Health Research in 2013, where the 
prevalence of stunted toddlers in the province of East 
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Java was included in the high group, which was between 
30-39% 3. The results of the preliminary study conducted 
at Kenjeran Public Health Centre Surabaya on February 
15th, 2018 found that the results of stunting children in 
2016 had a prevalence rate of 430 toddlers, or 14.78% 
(0.52% very short and 14.26% short).

One of the causes of stunting is socio-economic, 
where the family income influences the fulfilment of 
nutritional adequacy in toddlers which indirectly has 
an impact on their nutritional growth. Stunted children 
experience more disruption in carrying out their daily 
activities compared to children who are not stunted. 
Stunted children come from families with a low socio-
economic status. Being of a low economic status is 
considered to have a significant impact on the possibility 
of children being thin and short4. Families with a good 
economic status can get access to better public services 
such as education, health services, and others so then 
they can affect the nutritional status of their children. In 
addition, the family’s purchasing power is increased, so 
then the family access to food will be better5.

A nurse acts as an educator to the parents about 
the risk factors that causes the incidence of stunting in 
children, so it can minimise the incidence rate.

METHOD

This study used a non-experimental research design 
with an analytic observational study type which aimed to 
determine the relationship between the variables and to 
explain the relationships found with the cross-sectional 
approach. This is a type of research that emphasises on 
the measurement or observation of the independent and 
dependent variables one  at a time, with a follow-up. The 
instrument used a questionnaire for the socio-economic 
data and a data questionnaire for the genetic factors 
related to the incidence rate of toddler stunting. The 
sampling technique used in this study was probability 
sampling via the stratified random sampling approach. 
The study was conducted at Kenjeran Public Health 
Centre, Surabaya.

RESULTS

The relationship of the socio-economic and genetic factors with toddler stunting at Kenjeran Public Health 
Centre, Surabaya, as shown in the table 1 below.

Table 1: Characteristic demography of respondents

Father’s Education
Stunting Toddler Category

Total
Very Short Short
f % f % N %

Low (Junior High School and below) 34 45.3 41 54.6 75 100
Moderate (Senior High School) 15 25.4 44 74.6 59 100

High (Academy/College) 1 9 10 90 11 100
Total 50 34.5 95 65.5 145 100

The value of Spearman’s rho statistic test was 0.002 (p = 0.05)

Mother’s Education
Stunting Toddler Category

Total
Very Short Short
f % f % n %

Low (Junior High School and below) 37 45.6 44 54.3 81 100
Moderate (Senior High School) 12 22.2 42 77.7 54 100

High (Academy/College) 1 10 9 90 10 100
Total 50 34.5 95 65.5 145 100

The value of Spearman’s rho statistic test was 0.001 (p = 0.05)
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Conted…

Father’s Occupation
Stunting Toddler Category

Total
Very Short Short
f % f % n %

Merchant/ Entrepreneur 22 52.3 20 47.6 42 100
Fisherman 25 78.1 7 21.8 32 100

Civil Servant/Soldier/Policeman 0 0 4 100 4 100
Private 3 4.8 59 95.1 62 100
Other 0 0 5 100 5 100
Total 50 34.5 95 65.5 145 100

The value of Spearman’s rho statistic test was 0.001 (p = 0.05)

Mother’s Occupation
Stunting Toddler Category

Total
Very Short Short
f % f % n %

Unemployed 47 32.1 73 60.8 120 100
Merchant/ Entrepreneur 0 0 11 100 11 100

Civil Servant/Soldier/Policeman 0 0 1 100 1 100
Private 3 25 9 75 12 100
Other 0 0 1 100 1 100
Total 50 34.5 95 65.5 145 100

The value of Spearman’s rho statistic test was 0.013 (p = 0.05)

Family Income
Stunting Toddler Category

Total
Very Short Short
f % f % n %

Low < 2,500,000 43 42.6 58 57.4 101 100
Middle 2,500,000-3,500,000 5 14.3 30 85.7 35 100

High > 3.500.000 2 22.2 7 77.7 9 100
Total 50 34.5 95 65.5 145 100

The value of Spearman’s rho statistic test was 0.002 (p = 0.05)

Genetic Factors
Stunting Toddler Category

Total
Very Short Short
f % f % n %

Normal Parents 22 68.8 10 31.3 32 100
Genetic history of stunting family 15 35.7 27 64.3 42 100
Genetic history of stunting mother 4 11.4 31 88.6 35 100
Genetic history of stunting father 9 25 27 75 36 100

Total 50 34.5 95 65.5 145 100
The value of Spearman’s rho statistic test was 0.001 (p = 0.05)

Based on the results of the Spearman rho test, there was a significance value of p = 0.002 with a significance 
level of 0.01 (p < 0.05). It can be concluded that there is a relationship between the father’s education, mother’s 
education, father’s occupation, mother’s occupation, family income and genetic factors and the incidence rate of 
stunted toddlers at Kenjeran Public Health Centre, Surabaya (Table 1).
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DISCUSSION

Malnutrition can result in a failure to thrive and 
stunting in children. It also increases morbidity and 
mortality, especially in vulnerable to nutrition and 
disease age groups, which is children under five (toddler). 
This is the group that suffers the most from malnutrition 
and the number in the overall population is quite large. 
Various factors that influence the nutritional status of 
toddlers includes a lack of food supply, poor quality in 
the environment, socio-economic conditions (income, 
level of education, and employment) and family culture, 
such as family upbringing, as well as knowledge 6.

Socio-economy is sub-divided into three; namely 
education, employment, and family income which will 
be discussed as follows. The high education level of the 
parents can change a person’s diet, which ultimately 
affects the nutritional status of the family, including the 
children4. The level of formal education is a factor that 
determines whether or not someone easily absorbs and 
pursues the acquired knowledge7. This study is in line 
with the study of Aramico, Sudargo and Susilo (2013), 
which states that there is a relationship between the 
father’s education and stunting (p<0.001) and OR 3.37. 
The high education level of the parents can change a 
person’s diet, which ultimately affects the nutritional 
status of the family. Researchers assume that a low level 
for the father’s education, those who graduated from 
junior high school or below, can affect nutritional status.

Level of education will affect the knowledge that is 
possessed by someone. The low level of the mother’s 
education will have an impact on her limited knowledge 
about a healthy lifestyle and the importance of nutrients 
for the health and nutritional status of their child8. The 
education of the parents will have a direct influence on 
childcare patterns, which will then affect the child’s food 
intake. Parents with a better education tend to have the 
knowledge and ability to implement better knowledge 
than parents with a low level of education2. These results 
are supported by Medhin’s study (2010 in, Ngaisyah and 
Septriana, 2016) which stated that the mother’s education 
level affects the incidence rate of stunting, showing that 
there is a significant relationship (p=0.000) and OR 4.06. 
The level of education will make it easier for a person 
or society to absorb information and to implement it in 
their daily behaviour and lifestyle. 

A job is work, namely a series of tasks, that generates 
money for someone9. The household’s economic status 

can be determined by the work performed by the head of 
the household. The type of work done by the head of the 
household will determine how much of the household 
finances will be used to meet the needs of the family10. 
Researchers assume that those with jobs that generate less 
money can cause the household’s children to experience 
a nutritional imbalance. The father’s occupation status 
can also reduce the time spent together with the child, so 
the attention paid to the child’s growth and development 
will decrease.

The quality of the mother’s service in the family is 
determined by the mastery of information and the factor 
of adequate time availability. These two factors can be 
determined by the level of education, social interaction 
and occupation7. Changes in modernity can affect the 
family institution. The number of women who work 
outside home is increasing, both for self-actualisation and 
to meet the household’s economic needs11. Researchers 
assume that mothers who are staying at home and not 
working can take care and pay attention to the health and 
needs of their toddlers, which can support their growth 
better. Meanwhile, mothers who work have less time to 
pay attention to the growth of their children, so they are 
at a risk of malnutrition. The lack of nutrition needed by 
these toddlers is due to the business of the parents and 
their focus on their work; the attention to their children 
is thus reduced. A good nutritional intake often cannot be 
fulfilled by the child because of the family’s economic 
crisis factor12. 

An adequate family income will support the child’s 
growth and development because the parents can 
provide for their children’s needs, both primary and 
secondary7. This study is also in line with the study of 
Aramico, Sudargo and Susilo (2013) which showed 
the significant relationship between family income and 
nutritional status (p<0.05). The value of OR=3.5 95% 
indicates that families with a low economic status have 
a 3.5 times greater chance of their child suffering from 
malnutrition than families with a high economic status. 
Other studies that are in line with this result explained 
that the low socio-economic status (household assets) of 
the respondents has a 21 times greater risk of causing 
stunting compared to those with a high socio-economic 
status. Researchers assume that a family income that is 
below the District/City Minimum Wage has an impact 
on the growth of the toddler. This leads to the inability of 
the head of the family to meet the nutritional adequacy 
of their toddler.
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The parents’ height is associated with the physical 
growth of the children. A mother with a short body is 
one of the factors associated with the incidence rate of 
stunting. In toddlers, height is influenced by genetic and 
environmental factors during the growth period13. This 
result is in line with the study conducted by Hanum et al 
(2014, in Aulia, 2016) which showed that more stunted 
children have mothers of a short height compared to 
mothers of a normal height. Researchers assume that the 
parents’ height is related to the incidence rate of stunting. 

However, there are still many environmental factors 
that affect a child’s height. In addition, several other 
studies have shown that the factors of education and 
work are related to the characteristics of parents, which 
is a cause of the high number of problems encountered 
by short toddlers. This study was supported by Mulvani 
(in Miko and Al-Rahmad, 2017), in that people with a 
high level of education generally pay more attention to 
their health problems.

CONCLUSION

Based on the findings in this study and testing the 
results, it can be concluded that socio-economic and 
genetic factors have a relationship with the incidence 
of stunting at Kenjeran Public Health Centre, Surabaya. 
This research is expected to provide information on the 
minimum family income required without reducing the 
supply of balanced nutrition in children. Cheap nutritious 
food and a good method of food processing is important. 
In addition, people can understand the incidence rate of 
stunting experienced by their children and become able 
to apply good nutrition to their children in an effort to 
minimise the number of stunting incidences.
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ABSTRACT

The concept and processes of a healthy city was vary depends on the region. Each city should be allowed to 
develop and adapt to the uniqueness, culture and value of the respective society. This study aimed to explore 
the culture of community in Banjar, South Kalimantan, which related to realize healthy city. Qualitative 
research was conducted through community observation in the form of a documentation study, including 
an in-depth interview with several people and the respective community leaders. The data was analysed 
using the Miles and Huberman Model, including data reduction, data presentation and conclusion. There 
is the existence of a religious culture of the Banjar people of South Kalimantan. Religious cultures can be 
integrated into people’s lives such as in the execution of healthy behaviour, which can be a determinant of a 
successful healthy city program.
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INTRODUCTION

Health issue is significantly relevance to urban 
planning. Healthy urban planning could shape healthy 
social and environmental circumstances and vice versa, 
poor urban planning may contribute to the eruption of 
various diseases in the inhabitants within an urban area 1. 
Urban issues do not only impact health and environment 
problems, but also be the key to achieve Sustainable 
Development Goals (SDGs) of creating favourable, safe 
and sustainable cities and residences (goal 11) 2.

To overcome this health problem, a specific 
program is required. Public health programs, which 
maintain various relations between health services, 
residents and the urban area, are often not executed at 
a sufficient level. One of the programs initiated by the 
WHO was the “Healthy City Project” in 1986. This 
project was later spread, swiftly covering more than 

7,500 cities around the world and more than 1,200 
cities in Europe have come to the same perspective 
in order to revitalise the approach to health issues in 
urban life 3,4pleasant, and green built environment, but 
also one that creates and sustains health by addressing 
social, economic, and political conditions. It describes 
collaborations between city planning and public health 
creating a contemporary concept of urban governance?a 
democratically-informed process that embraces values 
like equity. Models, critiques, and global examples 
illustrate institutional change, community input, targeted 
assessment, and other means of addressing longstanding 
sources of urban health challenges. In these ambitious 
pages, healthy cities are rooted firmly in the worldwide 
movement toward balanced and sustainable urbanization, 
developed not to disguise or displace entrenched health 
and social problems, but to encourage and foster 
solutions. Included in the coverage: Towards healthy 
urban governance in the century of the city Healthy 
cities emerge: Toronto, Ottawa, Copenhagen The 
role of policy coalitions in understanding community 
participation in healthy cities projects Health impact 
assessment at the local level The logic of method for 
evaluating healthy cities Plus: extended reports on 
healthy cities and communities in North and Latin 
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America, Africa, Europe, Asia, Oceania, and the Middle 
East Healthy Cities will interest and inspire community 
leaders, activists, politicians, and entrepreneurs working 
to improve health and well-being at the local level, as 
well as public health and urban development scholars 
and professionals. Part I: Foundations and Historical 
Backdrop -- Introduction: Aims and Objectives of this 
Book -- Paleo-Epidemiology, Nomadism and Sedentism: 
Health and the City -- Urbanisation and Public Health 
-- Health in Canada in the 1970s and 1980s: Hotbed of 
Innovation -- Healthy Cities Emerge: Toronto -- Ottawa 
-- Copenhagen -- Healthy Cities Grow: Development of 
International, National, Regional, Linguistic Networks -- 
Eleven Qualities a City Should Strive to Provide (1986.

The concept of a healthy city is both an old-
fashioned and new concept. “Old-fashioned” means that 
human beings have attempted to create healthier cities 
since the earliest periods of urban civilization. “New” is 
manifested as the primary medium of health promotion 
– new public health – in the search of health for all 5. 
Healthy city approaches have long been known as the 
most popular approach in the promotion of health 4.

A healthy city is an operational measure from a 
social model which aims to overcome negative health 
determinants 6. Health determinants are an important or 
essential factor used to increase health performance 7,8. 
The WHO European Healthy Cities Network has from 
its inception aimed at tackling inequalities in health. 
In carrying out an evaluation of Phase V of the project 
(2009-13. The WHO mentioned that a health determinant 
consists of the following: the social and economic 
environment and the physical and mental characteristics 
of the individual 9.

The Human Development Index (HDI) data from 
the district of Banjar in 2015 was situated at rank 9 
out of the 13 districts/cities existing in the province of 
South Kalimantan, and in 2016, the value of the HDI 
had relatively increased 10. However, the rank slightly 
dropped to 10th. One of the primary causes was the health 
issue present, aside from education and the economy. In 
2016, the achievement target of a sanitary and healthy 
lifestyle in the level of household was still stood in the 
percentage of 47.6% from the overall amount of 39.765 
households observed 10. Individual behaviour is shaped 
by culture 11.

Further, every city has the possibility to develop 
respective parameters in accordance with the situational 

uniqueness, culture and values 12. Nevertheless, the 
research in this field is exceptionally limited, primarily 
in the context of the local government 1. Due to the 
concept of health, ill perceptions are deeply attached to 
the concept of culture, and so this pushes researchers to 
dive further into societal culture, particularly in relation 
to a healthy attitude in order to realise a healthy city 
in the District of Banjar, South Kalimantan Province. 
Through comprehending the particular societal culture 
of the city in question, it is further expected that precise 
interventions can be delivered to achieve an optimal 
level of health 13,14.

Thus, this study aimed to explore the culture of 
community in Banjar, South Kalimantan, which related 
to realize healthy city.

METHOD

Observation over the behaviour of society and in-
depth interviews with the citizens and public figures of 
Banjar were conducted. The interviewed public figures 
consisted of chief of sub-divisions in municipal public 
health office of Banjar, director of a pesantren (Islamic 
Boarding School), chief-deputy of Healthy City Forum 
and chief of working cluster of Indrasari Urban Village. 
The interview was also conducted within wider society 
amounted to 15 individuals.

The questions prepared for this survey were open-
ended. If the participants encountered difficulty when 
answering the questions or responded only briefly, 
then the researcher tried to deepen or follow up the 
information by requesting a further explanation about 
the participant’s previous comment or requesting the 
participant to provide evidence from what they meant 
on the first occasion. The frequency and duration 
of interviews were in accordance with the initial 
commitment; around 60 to 90 minutes. However, it was 
limitless and manageable according to the situation and 
condition of the participants.

An unstructured passive participative observation 
was performed. The study did not use a default or 
systematically prepared instrument. A behavioural 
observation of the society and the condition of the physical 
environment were also conducted. Through observations, 
the researcher was equipped with a deeper knowledge in 
order to comprehend the data context across the entire 
social situation in order to be equipped with a holistic 
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and thorough perspective. The data was analysed using 
the Miles and Huberman Model, including data reduction, 
data presentation and conclusion.

RESULTS

The study was located in Banjar, one of the 
regencies in South Kalimantan. The Banjar lays claim 
to a popular designation called “The Piazza of Mecca”. 
The district has been visited by numerous scholars and 
the territory has been dominated by Muslims. However, 
there are a number of worshippers from various beliefs 
although on a lesser scale. In 2016, the citizens were 
made up of 99.20% Muslims, 0.27% followed Protestant 
Christianity, 0.25% followed Hinduism, and the rest 
followed Catholic Christianity and Buddhism/Animism 
with the percentage being 0.12% and 0.07% respectively 
and with other beliefs being 0.10%.

In 1835, during the government of Sultan Adam 
Alwasiqubillah, for the first time a sharia law was 
implemented in the sultanate of Banjar. Nowadays, 
Banjar has 19 sub-districts with 29 villages or urban 
villages situated in the city of Martapura. The motto 
of Banjar contains three key words of baiman (have 
religious atmosphere), bauntung (blessed by the God), 
and batuah (have noble characters).

The results show that the society of Banjar has a 
cultural uniqueness with a depth focused on religious 
values. In several areas in Banjar district territory, there 
were a number of Islamic boarding school. The other 
unique factor of this district was the written Arabic texts 
in the naming of public offices. This is supported by the 
result of an interview with one of the public figures in 
the society who said that: 

“Banjar society tends to choose religious 
education such as in pesantren (Islamic boarding 
school), which commences from elementary 
level. The schools become the favourite of Banjar 
society, as it includes the subject of Arabic”.

Another similar statement came from another public 
figure, as follows:

“Banjar society views that formal school does 
not guarantee a wealthy life. It is different when 
it comes to learning religious subjects, hence 
worldly matters shall follow. This is a lead 
into a rewarding life. There are tons of people 

in Banjar who did not go to formal school but 
they were able to become rich or sufficient 
economically”

South Kalimantan is popularly known as the city 
of a thousand rivers. One of the rivers is Sungai Barito, 
which passes through several areas in Banjar. From the 
observations, the particular river has been frequently used 
by the society as a means of transportation as well as in 
the fulfilment of their daily needs such as bathing, laundry 
washing, and defecating. Numerous people have been 
misusing it for unwise and deteriorating activities, such as 
disposing their trash in the river. Based on the results of 
a series of interviews from a number of informants from 
the civil sector of society, they revealed that the attitude of 
using the river for a variety of needs or to dispose of trash 
has been habituated and committed to over generations 
and therefore it is difficult to be corrected, primarily for 
those living in the periphery of the river. These facts can 
be identified from the account made by an informant from 
the civil section of society as follows:

“How about it? It has been habituated for so 
long, therefore it is difficult to be eliminated.”

Meanwhile, what has been conveyed by the public 
figure is not significantly different. The statement is as 
follows:

“Well… actually based on our perspective 
in our religion (Islam), it is crystal clear and 
comprehensive in detailing the ideas about 
health. In our culture, there is a saying that 
relates to ‘cleaning up’. However, because 
society preserves the river, there are still many 
people using the river to defecate in.” 

Later on, from another public figure (religious), they 
revealed that among other things:

“There are have been so many students (santri) 
bathing in the river. Truly it is because such local 
culture has been difficult to change and eliminate.”

In relation to the previous efforts made by public 
figures and the local government, this matter has been 
conveyed by the municipal public health office.

“Truly, it is because socialisation has not been 
delivered intensively, so it is normal if the 
participation of society is still lacking due to the 
minimum level of understanding. The program 
of a ‘Healthy City’ originally belonged to society, 
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and the public health office as the authority 
should only act as a facilitator. The point is how 
it changes the behaviour of the society, whereas 
changing the attitude is not so simple.”

There is a willingness and hope from the religious 
public figures on this matter that the figures are able 
to assist in transforming society’s attitude to better 
behaviour as follows: 

“Well, our hope is that we are going to be 
involved because for the time being, there are 
no invitations from the public health centres, the 
public health office and the other stakeholders 
to prompt discussion. If we are being involved, 
we will be forever grateful to be able to help. 
Hence, if our students are well-informed on 
health matters, they will extend this knowledge 
to others. That way, once they return home, they 
will be the role model in their villages and of 
course, be heard by their fellow villagers.”

DISCUSSION

The study discovered that the culture and religious 
values has been developed and dominated the structure 
of Banjar society. However, the religious values have 
not yet impacted holistically on their lives, including on 
the matter of health.

The pendulum definition or healthy statement has 
moved away from the medical model and returned to 
the social model which is not only focuses on individual 
but also considers the result of social, economic and 
cultural factors related to society 15,16. Many scholars 
had comprehended the prominence of culture to later on 
combine cultural content in the public health services 
17. According to Leininger, if the cultures of society do 
not fit with the health discourse, then the culture should 
be a subject for negotiation and need to be eliminated. 
However, if it is appropriate and able to support the 
health problems, then the particular culture should be 
preserved 13. 

Culture is a pattern of meaning. It is similar to the 
symbols that are historically distributed; a system of 
legacy that is consolidated, preserved, and developed 
by human-beings in the form of knowledge and attitude 
in their lives which is historically transmitted. One of 
the manifestations of culture can be contextualised in 
religion 18,19. 

Religion is seen of as a structure of various beliefs 
and the implementation of custom which is integrated 
into the cultural life of society. It is a working framework 
used to comprehend and create decisions. Religion can 
be defined as a system of rational belief through practices 
and/or as a set of beliefs, rituals and morals 20,21. Religion 
can also be beneficial as a source of power to be abided 
by in the context of values and attitude. The majority of 
religions are equipped with a tradition involving certain 
beliefs and practices related to the afterlife and life 
attitude, either well or ill 18,22. 

Islam is a religion which highly encourages human-
beings to maintain cleanliness in life, to be healthy and 
to be environmentally-friendly. There are a number of 
verses in the Quran and Hadiths of the prophet, which 
contain various messages related to the encouragements. 
Health, with its respective paradigm, can be applied when 
disseminating information regarding the application 
of Islamic values, hence, there is no gap between the 
holiness of Islamic teaching with daily life attitude from 
the perspective of health 23.

CONCLUSION

There is a major power possessed by society, which 
is the capacity of social capital through culture in form 
of religious values. This particular matter can support 
and act as a determinant to actualise a healthy city if 
the society is capable of realising the particular values 
involved in the transformation of a healthy lifestyle 
and the existence of a favourable partnership between 
society and public figures.
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The Relationship between Response Time and Patient Survival 
with Emergency Treatment by the Code Blue Team

Al Afik

Nursing Programme, Faculty of Medicine and Health Sciences, Universitas Muhammadiyah Yogyakarta

ABSTRACT

Introduction: Code blue has a considerably prominent role in the management of emergency situations 
in the hospital setting. Rapid and appropriate management will affect the morbidity and mortality rate of 
patients during an emergency situation. This study aimed at analysing the relationship between time response 
and the survival of the patients who received emergency treatment by the code blue team in hospital.

Method: This research used a correlational design with a cross-sectional study approach. The sample of this 
study was 74 patients who received emergency treatment by the code blue team in RS PKU Muhammadiyah 
Yogyakarta within the period November 2015 - July 2017. The data was generated from secondary data. The 
analysis test of the data was undertaken by using a Spearmen rank test with a 5% significance level.

Results: The average response time performed by the code blue team in emergency call management was 
6.09 minutes and the survival of patients after obtaining the management of the code blue team was that 
82.4% died and 17.6% were treated in an intensive room. The result of the Spearmen test showed that there is 
a relationship between the response time and the survival of patients who received emergency management 
by the blue code team (p-value: 0.04).

Conclusion: The speed response of the code blue team in providing emergency management corresponds to 
the patient’s survival. The faster the patient received treatment, so would the mortality rate decrease.
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Corresponding Author:
Al Afik
Nursing Programme,
Faculty of Medicine and Health Sciences,
Universitas Muhammadiyah Yogyakarta
Email : afik72@umy.ac.id

INTRODUCTION

A patient’s heartbeat stopping is one emergency 
situation which requires immediate treatment. It is 
expected that heartbeat cessation in the United States that 
occurred in the hospital setting ranged roughly between 
250,000 to 750,000 cases per-annum with the percentage 
of successful resuscitation action between 0% - 59% 1. 
A delay in the treatment for heartbeat cessation patients 
will reduce the number of living patients 2the average 
call rate was only 9.8 calls/ 1000 admissions. Anecdotal 

feedback and a group-administered questionnaire 
conducted in July 2003 demonstrated a number of 
obstacles to initiating calls and the system was modified 
in October 2004. Specifically, emergency response calls 
were separated into Code Blue calls (for cardiorespiratory 
arrests. Factors which influence the level of successful 
resuscitation in a case of heartbeat cessation include  
the early detection ability, the arrival of the emergency 
group, the immediate activation of Cardiopulmonary 
Resuscitation treatment (CPR), the distribution of early-
stage medication, the time-space between the heartbeat 
cessation moment and the distribution of defibrillation, 
the capacity of the emergency team, as well as the 
experience of team participation on related training 
courses 1. The outcome of this research unveiled that 
the time when heartbeat cessation occurs determines the 
level of sustainable living of the patient. Patients who 
experience heartbeat cessation on the evening or during 
the weekend have a lower living sustainability level, 
except for when in the emergency department and other 
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intensive units (ICU, ICCU, HCU, PICCU, NICU) due 
to the constant presence of medical officers. Henceforth, 
the presence of the Code Blue team becomes important 
when in charge of emergency treatment across the 
hospital environment. In the presence of the Code 
Blue team, it is expected that the team can contribute 
to the enhancement of the patient’s living sustainability 
in an emergency 3. The Code Blue team is a group of 
individuals assigned to perform first hand treatment 
and precautionary measures on patients who experience 
heartbeat cessation or breathing disorders in the hospital 
environment 4.

The Code Blue Team performs emergency action 
treatment by involving medical personnel from multi-
disciplinary backgrounds. It requires fine coordination 
and partnership as well as a singularity of perception 
during the treatment in order to attain maximum results5.

MATERIAL AND METHOD

This research was included in the category of 
quantitative research with a descriptive and correlational 
study approach which describes the relationship between 
response time and the patient’s survival ability in those 
who attained emergency treatment from the Code 
Blue team. The approach of this research was a cross-
sectional study. The collection of the research data was 
performed using secondary data collected from the Code 
Blue’s medical record data in RS PKU Muhammadiyah 
Yogyakarta. The secondary data was generated from all 
patients whose received treatment from the Code Blue 
team between November 2015 to July 2017, amounting 
to 74 patients. The generated data included their identity, 
the status of the patient’s health, response time and the 
patient’s survival ability after receiving treatment from 
the Code Blue team. Response time is the time space 
between the relief request being made to the Code Blue 
team up to the commencement of the patient’s handling 
in order for them to receive treatment. Survival is the 
patient’s condition after receiving emergency treatment 
by the Code Blue team, including whether the patient is 
dead or alive (treated in an intensive care unit). Moreover, 
characteristic data collection was also performed by the 
Code Blue team whose personnel were standing by in 
the hospital. Data analysis was performed by analysing 
the relationship between response time and the patient’s 
survival ability through the Spearman Rho test with a 
level of significance of 95%.

RESULTS

The analysis results of the response time and 
emergency treatment success performed by the Code 
Blue team is shown in Table 1 below.

Table 1: The Average Response Time and Patient 
Survival Ability

No. Variable Result
1. Response Time Average 6.09 minutes
2. Patient’s survival after receiving emergency 

treatment by Code Blue
Died 82.4 %

Treated in an intensive unit 17.6 %

DISCUSSION

Code Blue is one of the emergency services 
available in a medical hospital, established as an effort 
and strategy for the prevention of heartbeat cessation 
incidents, including the activation of the emergency 
system as well as the delivery of resuscitation actions 
during an emergency incident. In the enforcement of its 
system, Code Blue involves a variety of components 
which consist of human resources including medical 
and non-medical personnel, favourable facilities and 
an infrastructure including medical tools and medical 
drugs, the delivery system of Code Blue which consists 
of a Standard Operational Procedure as well as control 
and evaluation mechanisms. During its implementation, 
emergency activation in a medical hospital will be 
connected to a medical team assigned to commence with 
immediate basic and further assistance 6. The purpose of 
the Code Blue system is to intercept the occurrence of 
heartbeat cessation in hospital, to guarantee basic and 
further living assistance support swiftly and effectively 
as well as performing post-heartbeat cessation medical 
treatment in an optimal manner 7. 

An emergency situation is a condition which 
threatens the life of a person and requires immediate 
relief. Swift and precise handling will be able to increase 
the living sustainability of a person, hence able to 
decrease the rate of mortality. The result of this research 
unveiled that there is a relationship between response 
time with the survival ability of patients who received 
emergency treatment from the Code Blue team. This is 
in line with the results of the previous research which 
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stated that response time is considerably influential on 
the living sustainability of patients who experience an 
emergency situation 8translated by some EMS operations 
into a goal of a response time of 8 minutes or less for 
advanced life support (ALS. Emergency calls with a 
response time of less than five minutes will increase the 
living sustainability of patients compared to a response 
time of more than five minutes 9this remains speculative 
and unreported. OBJECTIVE To determine the effect 
of current RTs on survival in an urban EMS system. 
METHODS The study was conducted in a metropolitan 
county (population 620,000. A response time of less 
than five minutes will prevent the occurrence of brain 
damage, hence, patients with heartbeat cessation will 
not experience physical defects, or death. The result of 
this research shows that early initiation by intervening 
through Basic Life Support and Advance Cardiac Life 
Support will repair the survival rate of the patient. 
Therefore, a delay in performing treatment will lead 
to a negative effect related to the survival ability of the 
patient 10,11.

The standard response time has not yet determined. 
However, a recommendation of response time has been 
delivered among other things; in four minutes, the patient 
has to be treated by CPR accompanied by the activation 
of Automatic External Defibrillation. Furthermore, 
in eight minutes, the patient has to receive definitive 
treatment and other supporting treatment which may 
elevate the living sustainability of the patient 12,13. The 
enhancement of response time is expected to increase 
the living sustainability of a patient by as much as 24% 
14. A response time with a duration of four minutes is  
connected to the refinement of Return of Spontaneous 
Circulation (ROSC) 15. The patient’s condition after the 
resuscitation measure can attain a minimum systolic 
pressure of 60 mm Hg and with palpability of the carotid 
pulse without CPR, although there are lethal arrhythmias; 
Ventricular Fibrillation (VF), Ventricular Tachycardia 
(VT), Asystole (AS), and Pulseless Electrical Activity 
(PEA) and the existence of electrical activity that is 
not palpable by pulse 16. RISC after VF/VT, which 
is important to take into account, is the condition of 
hypoxemia and hypotension, as well as immediate 
diagnosis including medication due to the presence of 
ST – Elevasi Myocard Infrak (STEMI). ROSC after 
PEA/AS, taking into account the condition of hypoxemia 
and hypotension, makes it necessary to perform therapy 
on the root cause of cardiac arrest17. Observations are 

required after ROSC in order to determine several 
supporting aspects that will be physiologically able to 
preserve the circulation within the body. 

The swift handling of a situation by the Code Blue 
team is influential towards life sustainability for the 
patient. It requires the favourable partnership of and 
coordination among the team members in order for the 
patient’s treatment to perform as expected. The result of 
this research showed that there is no difference within the 
perception of each Code Blue team member toward the 
applied Code Blue system. The existence of difference 
was identified in matters connected to leadership, 
and the role and responsibility of each discipline of 
knowledge, experience as a team member of Code Blue, 
as well as the duration of being certified as Advance 
Cardiac Life Support (ACLS) personnel. Therefore, 
the effort of refinement related to providing sustainable 
training for the Code Blue team becomes significantly 
important in order to lift up the level of effectiveness 
and to refine the quality of the team 5. In a number of 
hospitals, the performance of Code Blue is rare to be 
observed and evaluated. The composition of the Code 
Blue team is often interchangeable based on scheduling 
and rotation, hence, this enables the probability of a lack 
of partnership among the team members 1. In reality, 
coordination and partnership among the team members 
is one of the most prominent aspects to be undertaken in 
managing patients, giving favourable result as expected. 

CONCLUSION

It was discovered that there is a relationship 
between response time and the survival of patients who 
received emergency treatment from the Code Blue team. 
Treatments for patients who experience an emergency 
situation should be performed immediately and precisely 
in order for the success rate of the treatment to be larger. 
This will impact on the patient’s mortality rate 
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ABSTRACT

Introduction: The five moments of handwashing, established by the World Health Organisation (WHO), 
are important to break the chain of transmission of disease. Human behaviour is influenced by two factors, 
namely behavioural factors and factors related to outside behaviour. Behaviour is formed from three factors: 
predisposing factors (knowledge, attitudes, beliefs and values), supporting factors (physical environment, 
availability or absence of health facilities) and reinforcing factors (in the form of the nurses’ attitude and 
behaviour). This study aims to determine the effect of the level of knowledge of nurses in nursing homes on 
their attitude, behaviour and adherence related to the 5 moments of hand hygiene.

Method: This study used a questionnaire to measure the level of knowledge, attitude, behaviour and level 
of adherence of the nurses concerning the 5 moments of hand hygiene. The research design used a analytic 
cross-sectional approach. The respondents were all nurses at Panti Werdha Surya, and the sampling technique 
used was purposive sampling. The study was conducted between January and April 2018.

Results and Analysis: The data was analysed using a multinomial regression test. The results showed 
the influence of nurses’ level of knowledge on attitudinal changes (p = 0,000). There was an influence 
from the nurses’ level of knowledge on behavioural change and there was influence from the nurses’ level 
of knowledge on compliance with the 5 moments of hand hygiene (p = 0,000) in an effort to prevent the 
transmission of shingles in nursing homes.

Conclusion: The level of knowledge of nurses needs to be improved continuously, so then changes in 
attitude, behaviour and adherence take place concerning the 5 moments of hand hygiene. This is as well as 
providing hand washing and rubbing facilities at each door within the nursing home.
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INTRODUCTION

An elderly individual, according to Article 1 number 
2-3 Law Number 13 Year 1998 about the Prosperity of 
the Elderly, is a person who has reached the age of 60. 
Community groups including the elderly mostly now 
live in nursing homes, and there is a trend that society 
is continuously increasing in relation to life expectancy. 

The elderly who live in a nursing home are susceptible 
to contracting infectious disease. This can be caused by 
the prevalence of organ function decline, the existence 
of dementia and incontinence, poor oral hygiene, and 
trouble swallowing1.

Infectious diseases that commonly affect the elderly 
in nursing homes include pneumonia, urinary tract 
infections and skin and soft tissue infections. Pneumonia 
is still the main cause of morbidity and mortality in adults 
who are older, and, with an increase in age, it becomes 
the cause of almost half of all hospitalisations and 
related deaths2,3. A population census from a statistics 
agency in 2010 showed that the elderly in Indonesia 
were counted as being 18,043,712; in other words, 
7.68% of 237 million Indonesian citizens were elderly4. 
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Hand hygiene is a main and important factor related 
to preventing the spread of pathogens and antibiotic 
resistance, whether in hospitals or in nursing homes, 
because the number of infections that can be transmitted 
through the hands of a caretaker is vast. Hand hygiene 
can prevent Health Care Associated Infections (HAIs) 
and increase the health of the elderly. Hand hygiene is 
a part of standard care that can decrease infections in 
the health team and also in the patients5. Washing of the 
hands is one of the effective steps undertaken to break 
the chain of infection transmission, hence the number 
of incidences of nosocomial infections and Health Care 
Associated Infections can be reduced6. Research results 
shows that effective education programs can increase 
knowledge, positive behaviour, the right practices when 
conducting prevention policies and infection control7. 
Non-compliance when concerning hand hygiene is a bad 
behaviour and one that can be controlled during training8. 
Health workers need more information and education 
on the prevention and control of infection, especially in 
relation to hand hygiene to increase the quality of the 
offered health services9. There is a relationship between 
the knowledge of a nurse regarding nosocomial infection 
with washing of the hands, as observed at the Inpatient 
installation in Dharmais Cancer Hospital in Jakarta10. 
Knowledge and behaviour are factors that relate to 
nursing practices and the prevention of nosocomial 
infections in phlebitis events in RSUD, Semarang11. 

The knowledge of a nurse about the 5 moments 
of handwashing is very influential and related directly 
the practice of handwashing. In the previous research, 
the knowledge of nurses on hand washing was still 
categorised as not good according to the results 
(70.5%)12. The five moments of handwashing are not 
implemented well by nurses. This is supported by the 
research of Koeswo dan Pratama (2015), where it was 
shown that nurses do not wash their hands in the first 
moment by 52%, 50% in the second moment, 75% in 
the third moment, 69% in the fourth moment and 78% 
in the fifth moment. Previous research done by Pateda 
dan Rabbani (2013) showed the results that 16.7% of 
hand washing behaviour was in the good category, 
24.4% was in the less good category and 59% was in 
the bad category. Supporting factors including physical 
environment and the available health facilities for hand 
washing that, when realised optimally, can ease the 
realisation of the positive attitude and behaviour of the 
health worker when it comes to doing the 5 moments 

hand Hygiene13. The purpose of this research in general 
was to acknowledge the impact of the level of education 
of nurses on the attitude, behaviour and obedience of 
nurses in Surya Surabaya nursing home concerning the 
practice of the 5 moments of Hand Hygiene.

METHOD

The research design used was analytical and 
observational, using a cross-sectional approach. The 
population in this research included all executive nurse 
in Surya Nursing Home who had worked there for at 
least 2 years. The technique used to take samples was 
saturated sampling, where all the available population 
became the sample of the research. This research was 
conducted between January and April 2018. The data 
was taken using a research instrument in the form of 
a questionnaire about the characteristics of the nurse, 
and their level of knowledge, attitude, behaviour and 
obedience using a Likert scale model (5). Before we 
did the main body of the research itself, we conducted 
a validity test and questionnaire about the reliability 
beforehand. We then analysed the data obtained using a 
multinomial logistic regression test.

RESULT

Table 1: Characteristics of the respondents and the 
related variables

Variables n %
Sex

Male 0 0
Female 100 100

Age
21-30 years old 3 13,64
31-40 years old 18 81,82
41-50 years old 1 4,55

Education
High School 17 77,27
Diploma 3 5 22,73

Working Time
0-2 years 2 9,09
3-5 years 6 27,27
6-8 years 12 54,55
9-10 years 2 9,09
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Conted…

Level of Knowledge
Very Good 0 0

Good 1 4,55
Bad 19 86,36

Very Bad 2 9,09
Attitude

Strongly Agree 1 4,55
Agree 2 9,09

Average 16 72,73
Disagree 3 13,64

Behaviour
Very Supportive 2 9,09

Supportive 1 4,55
Average 17 77,27

Less Supportive 2 9,09
Level of Obedience

Very Obedient 0 0
Obedient 1 4,55
Average 9 40,91

Disobedient 12 54,55

In Table 1, the respondents were categorised based 
on their sex, age, level of education and working time (n 
= 22). All of the respondents were female (100%), and 
almost all of the executive nurses were aged between 
31 years old – 40 years old (81.82%). The level of 
knowledge of almost all of the executive nurses was that 
of high school (77.27%) and most of the executive nurse 
had worked for 6-8 years.

Based on Table 1, we can see that almost all of the 
nurse’s had a level of knowledge about the 5 moments of 
hand hygiene in the bad category (86.36%), and that only a 
few of the executive nurses had good knowledge (4.55%). 
Meanwhile the attitude of the nurses about hand hygiene 
being able to prevent the transmission of disease showed 
that most of them stated Agree (72.73%), and only a few 
of the executive nurses stated Strongly Agree (4.55%). 
The behaviour of the executive nurses in the context of 
supporting hand hygiene to prevent the transmission of 
disease showed that almost all of them stated Average 
(77.72%), and only a few stated Very Supportive (9.09%). 
The level of Obedience of the nurses in doing the 5 
moments of hand hygiene found that most of them stated 
Disobedient (54.55%), and only a few stated Obedient 
(4.55%). This research shows that there is a meaningful 

and positive correlation between the level of knowledge 
of the nurse about the 5 moments of hand hygiene and 
the obedience of physically doing the 5 moments of hand 
hygiene, with a strong level of correlation (r=0,701; 
p=0,021). This means that the lower the knowledge of the 
nurse about the 5 moments of hand hygiene, the worse 
the obedience of the nurse when it comes to doing the 5 
moments of hand hygiene. The results of the multinomial 
logistic regression test showed that the level of knowledge 
of the nurses about the 5 moments of hand hygiene can 
only explain the quality change in the level of obedience 
but also that the impact of knowledge level is significant 
(p=0,000). Regarding the attitude of the executive nurses, 
there is a meaningful correlation between the attitude 
of the nurse about the 5 moments of hand hygiene and 
obedience when it comes to physically doing the 5 
moments of hand hygiene, and it was shown that the 
power of the correlation is weak (r=0,190; p=0,031). 
This means that the better the attitude of the nurse about 
the 5 moments of hand hygiene, the better the level of 
obedience when physically doing the 5 moments of hand 
hygiene. The results of the multinomial logistic regression 
showed that the attitude of the nurses about the 5 moments 
of hand hygiene can be used to explain the impact of the 
attitude of the nurse about the 5 moments of hand hygiene 
by 10.7% and that the impact of the attitude of the nurse 
related to obedience is significant (p=0,000). Regarding 
the behaviour of the executive nurse and obedience 
when doing the 5 moments of hand hygiene, there was a 
meaningful correlation between the behaviour of the nurse 
and obedience, and the correlation was strong (r=0,690; 
p=0,001). This means that the more supporting behaviour 
that there is from the nurse regarding the 5 moments 
of hand hygiene, the better the level of obedience. The 
results of the multinomial logistics regression test showed 
that the behaviour of the nurses concerning the 5 moments 
of hand hygiene react with the obedience of the nurse and 
the 5 moments of hand hygiene by 13.8% and that the 
impact is significant (p=0,000).

DISCUSSION

The respondent’s knowledge regarding the 5 
moments of hand hygiene is linked to their associated 
level of obedience (p=0,000). The higher the 
respondent’s knowledge about the 5 moments of hand 
hygiene, the more obedient the nurses were when it came 
to practising the 5 moments of hand hygiene (r=0,701). 
The impact of the level of knowledge had a big impact 
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on the obedience of the nurse by 10.1%. This shows 
that the impact on obedience comes from a different 
factor other than knowledge (89.9%). The finding of 
this research supports the previous research done by 
Al-Khawaldeh, Al-Hussami and Darawad (2015), who 
stated that education on hand hygiene will affect the 
knowledge, attitude and behaviour of paediatric nurses 
and NICUs in Zanjan hospitals14. Other than that, the 
awareness of nurses about the right way to wash their 
hands is a process that pushes them to adhere to hand 
hygiene situations. Hence, the quality of nursing care 
is affected by the knowledge, attitude and behaviour 
of the executive nurses who provide health care. Only 
a little part of this research was specially related with 
the nurses, although there is evidence that shows that 
the obedience of nurses related to doing the 5 moments 
of hand hygiene can be improved by the application 
of audits and increased knowledge and supervision, 
which will cause a change in the culture of the working 
environment and obedience to promote doing the 5 
moments of hygiene the correct way15. 

The research findings show that there is a gap in the 
level of knowledge of the nurses, which can be overcome 
with a short and more frequent training system, especially 
in hospitals. The guidelines on the 5 moments of hand 
hygiene are well known by nurses and well-promoted in 
hospitals. This is reflected by the positive attitude of the 
nurse and non-medical staff. Improving the compliance 
of the nurses can be done by training continuously16. The 
nurses needs to remember the lessons from their study 
experience, because this will be effective at increasing 
their knowledge and understanding that this will also 
affect their behavior in a positive way. This means that 
the importance of the individual’s experience has a 
bigger impact than formal teaching methodology17.

CONCLUSION

The knowledge, attitude and behaviour of executive 
nurses has a significant effect on the obedience of 
executive nurses concerning the 5 moments of hand 
hygiene. Other than the level of knowledge, attitude 
and behaviour of the individual nurse, it is suspected 
that age and working time also affects the obedience of 
the executive nurse. Training and the periodic delivery 
of information is needed whether by electronic media 
or via practice to increase the level of knowledge of 
nurse is important, so then nurses will be more obedient 

at adhering to the 5 moments of hand hygiene. Other 
things that can increase the obedience of the nurse 
concerning their adherence to the 5 moments of hand 
hygiene is by supplying all doors with hand rub to ease 
the implementation of the 5 moments of hand hygiene.

Ethical Clearance: This study had passed ethical 
clearance issued by Ethical Committee of the Faculty 
of Public Health, Universitas Airlangga, Surabaya, 
Indonesia.

Source of Funding: This study is self funded research 
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ABSTRACT

Introduction: Posyandu cadres have an important role as health care providers who are located near to the 
targeted Posyandu. When the Posyandu cadre enters information on the KMS (Card Toward Health) is less 
clear, resulting in the implication of the Posyandu not performing well. The purpose of this research is to 
analyse the relationship between the Posyandu cadre’s role in promoting growth and the development of 
toddlers in Puskesmas Mojo, Surabaya.

Method: This study used a cross-sectional research design. The population under study in this research 
were all Posyandu cadres and toddles registered in the RW VII area, resulting in 38 Posyandu cadres and 38 
toddlers. The type of research was analytic, using the Spearman Rank statistical analysis.

Results: The majority of the Posyandu cadres performed well (68.6%), and more than half of the toddlers 
(71.4%) had good growth based on anthropometric measurements. The majority of the toddlers (74.3%) had 
normal development in accordance with the pre-screening questionnaire that was developed (KPSP). The 
statistical test used, the Spearman rank, showed the value of r = 029, p = <0.05, which means that there is 
a relationship between the role of the cadres and the growth and development of toddlers according to their 
nutritional status. The role of the cadres with the development of relations based on KPSP was r = 012, p = 
<0.05, which means that there is a relationship between the role of cadres with the growth and development 
of toddlers by KPSP. There is a need for sustainable activities by involving the active participation of the 
parents in the early detection of toddler growth and development. Further studies involving the role of the 
parents, cadres and toddlers is suggested.

Keywords: Posyandu Cadres, Growth and Development, Toddlers.

Correspondence Author:
Enung Mardiyana Hidayat
Nursing Program,
Health Polytechnic of Ministry of Health at Surabaya,
Indonesia
Jl. Pucang Jajar Tengah No.56, Surabaya, Indonesia
Email: mardiyana.hidayat@gmail.com

INTRODUCTION

A real form of community empowerment is the 
presence of various forms of Community-Based Health 
Service (UBKM) in each working area of Puskesmas. 
The Community-Based Health Services (UBKM) with 

the most tangible role that has been able to develop 
in the society is Posyandu. Posyandu consists of a 5 
priority program (KB, KIA, nutrition, immunisation, 
and diarrhoea prevention) and has been proven to 
possess leverage in decreasing the mortality rate of 
infants and mothers. The development and improvement 
of the service quality very much depends on the role of 
the community, which consists of the cadres. Cadres 
have a very big function in Posyandu, starting from 
the succession of the Posyandu, mediating with the 
supporting institution of the Posyandu, serving as an 
executive planner, and as an advisor along with a trainer 
to motivate the community who are taking a part in the 
activities of their local Posyandu.

DOI Number: 10.5958/0976-5506.2018.01709.6 
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The success rate of Posyandu goes along with 
the hard work of the cadres who have volunteered 
themselves to organise their local Posyandu. The lack 
of training to improve their sufficient skills has resulted 
in a lack of knowledge regarding the role of the cadres, 
a lack of information and no coordination between the 
officer and cadres in the operating of Posyandu, which 
might result in a low attendance number of toddlers. 
This will also lower the scope of early growth detection 
in toddlers1. The role of the cadres is very important 
as they hold the responsibility of implementing the 
programs of Posyandu. If the cadres are passive, then 
the implementation of Posyandu will not be able to run 
smoothly and result in the undetected nutritional status 
of toddlers. This will indirectly impact the success rate of 
the Posyandu program, especially in terms of analysing 
the growth of toddlers. 

In 2013, only 40% of at least 250,000 Posyandu 
in Indonesia were still active and only around 43% of 
toddlers’ health status was analysed. Meanwhile, the 
number of active cadres in Posyandu was found to be 
205,2272. The passiveness of the Posyandu cadres is 
happening in Posyandu Kecamatan Mojo as well. The 
lack of presence in relation to the Posyandu cadres’ 
role will surely be impactful, whether directly or not. 
The direct impact to the child will be the insufficient 
examination of their growth and development which 
will impact on the unmonitored health status of the child. 
The indirect impact for the cadres is the unclearness of 
KMS filling in, and accordingly the implementation of 
Posyandu will be irrelevant. The goal of this research is 
to analyse the role of Posyandu cadres in improving the 
growth and development of toddlers.

METHOD

The type of research used was an analytical 
correlation with a cross-sectional research design. The 
population under research was all Posyandu cadres 
and toddles registered in the RW VII working area, 
which was made up of 38 persons and 38 toddlers. The 
samples were several cadres and toddlers of RW the 
VII Puskesmas Mojo working area in Surabaya, with 
the criteria of the sample being that the cadres were 
willing to participate and that the 2-3 year-old toddlers 
were willing to be researched. The active cadres in the 
Posyandu program numbered 35 respondents, gathered 
using a simple randomised sampling technique.

The independent variable is the role of the Posyandu 
cadres in improving the growth and development of 
toddlers in the RW VII Puskesmas Mojo working area 
of Surabaya and the dependent variable is the growth 
and development of toddlers in the same working area. 
For the growth category, there was normal nutrition 
status, lack of nutrition status, and malnutrition status. 
Meanwhile, for the development category, there was 
excessive development, normal or relevant development, 
and a lack of development or deviation. To determine the 
value of the relationship between the Posyandu cadres 
and the monitoring of the growth and development 
of toddlers, we used the statistical correlation test of 
Spearman Rank.

RESULT AND DISCUSSION

Table 1: Frequency distribution of the Posyandu 
cadres’ characteristics in the RW VII Puskesmas 
Mojo working area in Surabaya in September–

October 2017

Age Number Percentage
Early Adult (26 – 35 

years old) 3 8.6

Late Adult (36 – 45 years 
old) 14 40

Early Elderly (46 – 55 
years old) 10 28.6

Late Elderly (56 – 65 
years old) 6 17.1

Seniors (Above 65 years 
old) 2 5.7

Total 35 100
Education Number Percentage

Elementary School 6 17.1
Junior High School 9 25.7
Senior High School 16 45.8

University 4 11.4
Total 35 100

Period as Cadres Number Percentage
Less than a year - -

1 – < 5 years 15 42.9
5 – < 10 years 12 34.3
10 – < 15 years 4 11.4

≥ 15 years 4 11.4
Total 35 100
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Conted…

Cadres Training Number Percentage
Never 26 74.2

1 – 3 times 7 20
4 – 6 times 1 2.9
> 6 times 1 2.9

Total 35 100
Cadres Knowledge Number Percentage

Good 25 71.4
Average 8 22.9

Bad 2 5.7
Total 35 100
Sex Frequency Percentage

Male 17 48.6
Female 18 51.5
Total 35 100
Age Frequency Percentage

>12 – 18 months 6 17.1
>18 – 24 months 7 20

Conted…

>24 – 36 months 22 62.9
Total 35 100

Cadres’ Role Frequency Percentage
Good 24 68.6

Average 9 25.7
Bad 2 5.7
Total 35 100

Toddlers’ Nutrition 
Status Frequency Percentage

Good 25 71.4
Deficient 5 14.3

Bad or malnutrition 5 14.3
Total 35 100

Toddler growth Frequency Percentage
Relevant 26 74,3
In Doubt 7 20
Deviation 2 5,7

Total 35 100

Table 2: Cross-tabulation of the cadres’ role in relation to the growth and development of toddlers of the age of 
1–3 years old based on their nutrition status in the Posyandu RW VII Puskesmas Mojo working area in Surabaya

Role
Nutrition Status

Total
Bad Average Good

Role n f N f N f n F
Bad 0 2 100 0 2 100

Average 2 22.2 2 22.2 5 55.6 9 100
Good 3 12.5 1 4.2 20 83.3 24 100
Total 5 14.3 5 14.3 25 71.4 100 100

Table 3: Cross-tabulation of the cadres’ role and the development of toddlers in the age range of 1–3 years 
old based on KPSP in the Posyandu RW VII Puskesmas Mojo working area in Surabaya

Role
Nutrition Status

Total
Good Average Bad

Role n f n f n f n f
Good 0 1 50 1 50 2 100

Average 1 11.1 4 44.4 4 44.4 9 100
Bad 1 4.2 2 8.3 21 87.5 24 100
Total 2 5.7 7 20 26 74.3 35 100

 Based on Table 1, nearly half of the cadres, 14 cadres 
(40%), were 36 – 55 years old. Nearly half, 16 cadres 
(48%), were high school graduates and nearly half, 
15 cadres (42.9%), had been a cadre for 1 - <5 years. 

Nearly all, 26 cadres (74.2%), had never been trained as 
a Posyandu cadre and nearly all, 25 cadres (71.4%), had 
a good level of knowledge with regards to understanding 
and improving the growth and development rate of 
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toddlers. Based on Table 2, it can be seen that there is a 
tendency of a good cadre role being associated with the 
good nutritional status of toddlers and vice versa. The 
results of the statistical test of Spearman Rank was in 
the number of r =0.029 with p = < 0.05, which means 
that there is a link between the role of the cadres and 
the growth and development of toddlers based on their 
nutrition status. Based on Table 3, it can be seen that there 
is a tendency for a good cadres’ role to be followed by 
good KPSP in the toddlers, and vice versa. The results of 
the statistical test of Spearman Rank was in the number 
of r =0.012 with p = < 0.05, which means that there is a 
relationship between the cadres’ role and the growth and 
development of toddlers based on KPSP.

DISCUSSION

 The organisation of the Posyandu cadres consists of 
equal job distribution between the cadres in relation to 
preparing and implementing. Meanwhile, the organisation 
of the cadres in relation to the growth and development 
of toddlers is the measurement of their weight and the 
measurement of LILA and KMS filling along with 
KPSP, which are the activities of the cadres in relation to 
detecting the growth and development of toddlers. The 
deviation of the toddlers’ weight in those who were not 
weighed was discontinued if a lack of protein was found. 
They were given additional food, prevented diarrhoea in 
the toddlers, made OER and supervised and socialised 
related to the toddlers’ health. The Posyandu cadres 
are the health provider closest to the Posyandu, and so 
the frequency of meeting with the cadres is more than 
meeting with any other health assistant. Therefore, the 
cadres should be active in many activities, not only in 
the context of implementation but also in subjects related 
to the organisation, like event planning, note taking and 
reporting on the cadres’ meetings3.

Based on this study, the results show that there is a 
significant relevancy between the role of the cadres and 
the growth of the toddler. The analysis of the relationship 
between the cadres’ role and the nutrition status of the 
toddler shows r=0,029, meaning that there is a relevancy 
between the cadres’ role and the development of the 
toddler based on their nutrition status.

According to the research of Purwanti and Rasyid 
(2014), their study also showed the relevancy between 
the cadres’ role and the nutrition status of the toddlers. 
This happened because the cadres are volunteers chosen 

from and by society to work for the health of society. 
Nutritional activity in the Posyandu is one of the main 
activities and generally becomes the priority when 
implementing the Posyandu’s activities. Nutritional 
service in Posyandu is done by the cadres. This activity 
includes weighing the individual’s body mass, recording 
the weighing result in KMS for the early detection 
of growth deviation, nutritional socialisation, PMT 
and vitamin A supplying. In the Posyandu activities, 
the cadres have a very important role aside from 
organising the activities of the Posyandu (administrator) 
and providing education (educator). The cadres also 
empower the activeness of mothers who have toddlers, 
prompting them to come to the Posyandu (motivator). 
Posyandu cadres are the closest health provider in 
relation to the Posyandu activities, and seeing the cadres 
directly is done more frequently than seeing any other 
health assistant4.

The role of the cadres is very important because 
they are responsible for the implementation of Posyandu 
activities and programs. If the cadres are passive, then 
the implementation of the program in Posyandu will 
also move stagnantly, impacting on the nutrition status 
of infants and toddlers (below 5 years old) as it cannot 
be detected properly. The presence of the cadres’ role is 
to be able to facilitate society in decreasing the rate of 
malnutrition. Moreover, it also contributes to decreasing 
the mortality of mothers and toddlers by utilising the 
skills and facilities relevant to the improvement of 
the nutrition status of toddlers5. The role of the cadres 
impacts on the nutrition status of the toddler, meaning 
that if the cadres’ role is high, so does the negative 
nutrition status of toddlers decrease.

Based on the statistical Spearman Rank test, the 
result shows that there is a significant relevancy between 
the cadres’ role and the development of the toddlers. 
The analysis result of the relevancy between the cadres’ 
role and the toddlers’ nutritional status shows r = 0.012, 
meaning that there is a relationship between the cadres’ 
role and the growth and development of toddlers based 
on KPSP.

The development of the toddler may be impacted by 
many external factors. For instance, the role of society 
and the health service. One of the roles of society 
in relation to health services is through Posyandu6. 
Posyandu also has many important roles in relation to 
optimising the development of the children, given to the 
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cadres as part of a strategic institution, since through 
Posyandu, they encounter many health problems such as 
nutrition and birth control, including the toddlers bearing 
developmental disorders7. The child’s development is 
related to changes in the children, including changes 
that are physical, cognitive, emotional and even 
psychosocial. This development shows the quality of the 
available human resources (SDM) in relation to the next 
steps. Accordingly, a child is hoped to be able to reach an 
age-paralleled development phase8. The government has 
undertaken many attempts in relation to this, including 
implementing the SDIDTK program. Such a program 
includes an evaluation of the child’s development by 
using KPSP as an obligatory activity in Posyandu.

CONCLUSION

The results have shown that most Posyandu cadres 
play a good role in relation to improving the growth 
and development of the toddlers in the Puskesmas Mojo 
working area in Surabaya. The growth and development 
of the toddlers can be seen through their nutrition status 
and KPSP monitoring, which also experienced an 
improvement and can be thus categorised as well done. 
The good role of the Posyandu cadres will impact the 
growth and development of the toddler based on their age. 
Thus, it is advised that continuous training and briefing 
for the cadres needs to be done in order to improve the 
knowledge of the cadres, especially in relation to early 
growth detection and the development of the toddlers. For 
the health cadres, it is hoped for all of them to become 
active in training and briefing so then there will be an 
improvement in knowledge overall, especially registering 
the KMS and KPSP given by the Puskesmas.
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ABSTRACT

Introduction: Maternal mortality was related to 303,000 complications in pregnancy and childbirth in 2015. 
In the City of Bukittinggi, the number of maternal deaths in that year was three people. For 2016 to reduce 
the mortality rate, the WHO and other organisations in various countries advocate for the Continuum of Care 
program, which provides care in a sustainable and integrated manner.

Method: This research study was qualitative with a phenomenological approach. This research was carried 
out in the working area of   the Bukittinggi City Health Office with the study time being July - October 2017. 
The data was obtained from in-depth interviews with two kinds of informants, namely key informants and 
supporting informants. This interview was conducted semi-structurally (semi-structured interviews). The 
data analysis used the Collaizi method.

Results: The results of the input, processing and output research showed that the Continuum Of Care 
program for pregnant women and postpartum mothers in the Bukittinggi city health centre was well-
implemented because it was supported by the performance of the health workers and supported by the 
government. It was concluded that the Continuum of Care program at the city health centre of Bukittinggi 
was well-implemented.

Keywords: Continuum Of Care, Maternity Services, Postpartum Maternal Health Services.
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INTRODUCTION

Based on the estimation of the UN Secretary-
General, the maternal mortality number has decreased 
by 44 per cent from 385 to 216 per 100.000 survived 
childbirth. This means that the yearly average rate has 
decreased by 2.3 per cent. Less than 5.5. per cent of 
the yearly rate needed to reach the three per four-fold 
decreasing of the number of maternal deaths in for 2015 
in Millennium Development Goal number 51. Almost 
all of the maternal deaths (99 per cent) happened in 
developing states2.

The concept of Continuum of Care was first 
established in 1970, stating that the period of pregnancy, 
maternity, postpartum and through to being elderly are all 
related to various types of nursing service. The purpose 
of Continuum of Care is to improve the probability 
of the mother receiving proper care during labour, in 
addition to professional nursing care before, during, and 
after labour so then the risk of death or disability will be 
suppressed for both the mother and the newborn3.

In the city of Bukittinggi, the maternal mortality 
rate in 2016 was 3 deaths. This number has decreased 
from 2015, in which the rate was 7 deaths. The maternal 
mortality number has had a fluctuated graphic since 2014, 
with the number of 1 death then increasing rapidly in 2015 
to 7 deaths, before decreasing in 2016 to 3 deaths. From 
January 2017 through to June 2017, 1 death in relation to 
maternal mortality has been recorded. This is pursuant to 
the purpose of the 2015 SDGs (Sustainable Development 
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Goals) on the third point, which is to ensure a healthy life 
and to maintain the prosperity of all persons of all ages. 
Thus, the approach that uses the Continuum of Care will be 
done4. The SPM target (Minimum Standards Services) of 
Bukittinggi is 95%. Accordingly, the K4 coverage of 2016 
still needs to be improved in order to reach this target. The 
goal of this study is to analyse the implementations of the 
treatment of mother and child by using the continuum of 
care approach.

METHOD

This research was a qualitative research on the 
treatments for pregnant women, mothers in labour and 
postpartum mothers through the approach of Continuum 
of Care during 2016 through to 2017. This research 
was conducted in the working area of Bukittinggi 
Public Health Service, between July and October 2017. 
The informants in this research consisted of the key 
informants, who know and possess the basic information 
needed in the research. The key informants of this 
research were 1 Head of the Public Health Service and 7 
Heads of the local Puskesmas. The main informants were 
7 people from each Puskesmas in charge of KIA, and 
1 person in charge of KIA. The supporting informants 
consisted of 7 postpartum mothers.

The instrument of the qualitative research study was 
the researcher herself. Because the researcher is the main 
instrument in the research, the relationship between 
the researcher and the informants is an intensive one. 
The instruments and the supporting utilities used to 
collect the data were in the form of an interview guide, 
document examination list, notation utilities (book and 
pen), recorder and camera.

RESULTS

From the data analysis, the researcher found there 
to be 3 theme clusters which explain the problem 
of the researcher. The first theme cluster was about 
INPUT (program policies, the availability of the human 
resources, funding, facilities and infrastructure), the 
second was about PROCESS (the treatment of pregnant 
women and the treatment of postpartum mothers) and 
the third cluster was OUTPUT (coverage of the K1-K4 
visit, coverage of the mother/child rights fulfillment, 
the coverage of labour assistance PN/Non PN and the 
coverage of KF1-KF3 visits).

Input:

 1. Policies: Based on the interviews, it can be 
concluded that the policies about the health 
assistance in Bukittinggi refera to the vision and 
mission of the Mayor of Bukittinggi, as there are no 
specified policies and all of the indicators need have 
been stipulated in the form of RPJMF, strategic 
plans and a work plan. The purpose of the health 
service policy is to improve access to sufficient 
health services for everyone at each stage of life 
with the approach of there being one unity of service 
(Continuum Of Care) through a comprehensive 
intervention (promotive, preventive, curative 
and rehabilitative)5. The researcher has assumed 
that the analysis of the health service policy in 
Bukittinggi is being implemented sufficiently by 
the leader and the program holder of each health 
care sector, because each sector of health coverage 
in Bukittinggi has been fulfilled. It shows that the 
health workers in Bukittinggi work and provide 
services to the community, pregnant women and 
postpartum mothers based on the existing standards 
and indicators.

 2. Human Resources (SDM): Based on the 
interviews, it can be concluded that the 
availability of human resources to implement the 
KIA program in Bukittinggi is enough, whether 
in the Public Health Service Berdasarkan or in 
the Puskesmas in Bukitinggi. Health workers are 
the spearhead of the implementation of the health 
service program. Accordingly, the placement 
of health assistants needs to be in a strategic 
position, which therefore shall be ruled on clearly 
and assertively. The availability of competent 
resources is not enough if there is no sufficient 
support in relation to the proper facilities and 
infrastructures6. Based on the assumptions of the 
researcher, an analysis of the availability of human 
resources in implementing the KIA program in the 
working area of Bukittinggi was enough, and the 
collected data shows that the amount of resources 
in the working area of public health service and 
Puskesmas is sufficient.

 3. Funding: Based on the interview, it can be 
concluded that the source of funding for the 
implementation of the KIA program in the public 
health service or the Puskesmas came from 
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APBD, APBN, BOK and BPJS. Meanwhile, for 
the KIA program, the source of funding was from 
DAK. The availability of funding is enough for 
the public health service and Puskesmas. Based on 
the assumption of the researcher, the availability 
of funding for the KIA program is enough when 
from the government in the form of APBD, APBN, 
BJPS, JKN or BOK. In this case, the public health 
services or Puskesmas do not receive any other 
source of funding, such as from entrepreneurs or 
the private sector, or from any other non-binding 
source of funding. 

 4. Facility and Infrastructure: Based on the 
interview, it can be concluded that the facilities 
and infrastructure of the KIA program in 
Bukitinggi Puskesmas is enough. The organiser of 
the Puskesmas can handle the existing obstacles 
swiftly, because the sufficiency of facility and 
infrastructure in the Puskesmas is one of the 
requirements accredited to the Puskesmas. Most 
of the Puskesmas in Bukittinggi have been 
accredited. The researcher assumed that, based 
on the interview, the analysis on the sufficiency of 
the facilities and infrastructure of the Puskesmas 
in Bukitinggi was enough. This statement is 
supported by the other informants who explained 
that there have been no complaints or problems 
while undergoing treatment in the Puskesmas via 
the midwives.

Process:

 1. Health Care for Pregnant Women: Based on the 
interview, it can be concluded that the health care 
for pregnant women in the KIA program of the 
Puskesmas in Bukittinggi has been implemented 
and going well. There have been no complaints or 
problems voiced by the visiting patients or from 
those who taking medication whether in the health 
service, via the midwife, or in the Puskesmas 
in Bukittinggi. Pregnancy assistants prioritise 
continuous care. (Continuum of Care). Based 
on Mansjoer (2000), routine pregnancy checks 
will help the mother to monitor the growth of 
the baby7. The mother can do this each month to 
see whether or not the baby is growing normally 
and is active in the womb. The researcher 
assumed that from the interview, the analysis of 
the status of health care for pregnant women in 

the Puskesmas in Bukittinggi has encountered 
no problems. Healthcare for pregnant women in 
many Puskesmas in Bukittinggi is considered to 
be enough to fulfil the coverage of health care for 
pregnant women, such as the K1-K4 visits. The 
involvement of the cadres and the activeness of 
the midwife supports the proper implementation 
of health care for pregnant women.

 2. Health Care for Maternity services: Based 
on the interview, it can be concluded that the 
health care for maternal services in Puskesmas 
Bukittinggi has been implemented properly 
as there have been no complaints or problems 
in relation to the treatment from the patients 
helped by the midwives of Puskeskel or those 
helped by the private midwives in the working 
area of Puskesmas Bukittinggi. The researcher 
has assumed that from the interview, there are 
no problems in relation to the analysis of the 
healthcare provided for maternal services in 
Puskesmas Bukittinggi. Most of the maternity 
ward patients received more assisted care 
continuously from the same midwife, but there 
were also those who received care from different 
midwives, moving from one to another according 
to the personal preference of the patient.

 3. Health Care for Postpartum Mothers: Based 
on the interview, it can be concluded that the 
health care for postpartum mothers in Puskesmas 
Bukittinggi has been implemented properly as 
there have been no complaints or problems in 
relation to the service provided from the patients 
who were helped by the Puskeskel midwives, or 
those who were helped by the private midwives in 
the working area of the Puskesmas in Bukittinggi. 
The following is based on Kikuchi et al. (2015), 
in their study about the Continuum Of Care of 
mother, infants, and toddlers in Ghana8. The 
postpartum period (the first six weeks after birth), 
especially the first 48 hours, is very important for 
the health and survival of the mother and infant. A 
lack of a skilled health care during this period may 
cause death or illness. The researcher assumed that 
from the interview, the analysis of the healthcare 
for postpartum mothers in Puskesmas Bukittinggi 
aligned with the healthcare of maternal health 
services.
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Output:

 1. K1-K4 Visit Coverage: Based on the interview, 
it can be concluded that K1-K4 visits in the KIA 
program in Puskesmas Bukittinggi has been 
implemented properly, as there have been no 
complaints or problems from the visiting patients. 
The interview with the informant showed that 
most of the K1-K4 visits in Puskesmas Bukittinggi 
were done on routine. The importance of K1 
examination is related to the role of the mother 
in realising the targets of health development, 
so there is synergy is in relation to the role of 
the government in suppressing the Maternal 
Mortality Rate (MMR) and the Infant Mortality 
Rate (AKB), which are still considered to be high 
(Kementerian Kesehatan RI, 2014). Based on the 
assumption of the researcher from the interview, 
the K1-K4 visits in Puskesmas Bukittinggi are 
close to fulfilling the coverage needed. The 
coverage of K1-K4 visits is a policy from the 
ANC (treatment during pregnancy) program and 
each mother receives antenatal care in accordance 
to the existing standard. 

 2. Coverage of TT Immunisation: Based on 
the interview, it was concluded that scope of 
TT Immunisation for mothers in Puskesmas 
Bukittinggi is complete; the informants were 
multiparous pregnant mothers who had completed 
each course of vaccination. The data from the 
Health Service stated that the average pregnant 
mother registered in Puskesmas Bukittinggi had 
completed their TT vaccinations. A c c o r d i n g 
to the WHO (2015), if a woman had never had a 
tetanus immunisation jab before, then she needs 
at least two injections during her pregnancy (first 
during the first antenatal visit, second is 4 weeks 
later). Based on the assumption of the researcher, 
the importance of knowing about TT vaccination 
needs to be understood by the mothers, because 
even though it may be their second pregnancy, 
after a two-year gap, the mother needs to be 
vaccinated again.

 3. Scope of Birth Assistance from the Health 
Workers: Based on the interview, it was concluded 
that maternal services in Puskesmas Bukittinggi 
were helped by health workers such as Doctors 
and midwives. Thus, there was no data or reports 
detailing health assistance provided by a shaman. 
Based on the assumption of the researcher, 

there are no more shaman birth assistance in 
Bukittinggi, because the data shows that most 
labours were assisted by a health assistant, which 
will help the suppression of AKI in Bukittinggi. 
Labour assisted by a health assistant is realised in 
a civilized society.

 5. Coverage of KF1-KF3 Visit: Based on the 
interview, it can be concluded that most of the 
informants have done postpartum visits as per 
routine, but there are still some who do not go the 
postpartum visit routinely. The visits are done at 
least 3 times during the postpartum period. The 
activities to be done consist of the early detection, 
prevention, intervention, and handling of 
postpartum problems6. Based on the assumption 
of the researcher, the awareness of the Bukittinggi 
people is already very good, as they have done 
what they were told to do by the health workers 
and in accordance with health promotion.

CONCLUSION

Overall, the INPUT (program policies, availability 
of the human resources, funding, facilities and 
infrastructures) from this research has been fulfilled 
well so it sufficiently supports the implementation of 
PROCESS (treatment of pregnant Women, treatment of 
the maternal services, and the treatment of postpartum 
mothers). This efficient implementation has resulted in 
OUTPUT (coverage of K1-K4 visits, coverage of the 
mother/child rights fulfilment, the coverage of labour 
assistance PN/Non PN and the coverage of KF1-KF3 
visit) which are in accordance with the existing standards 
that have ensured the prosperity of the people in proper 
continuance and within the organisation.
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ABSTRACT

Introduction: Working mothers can influence the nutritional status of their children. Nutritional status is 
a condition that is influenced by the intake of nutrients in food needed by the body. Nutritional status is 
very important for the process of growth and development in children. The nutritional status of a toddler is 
influenced by several factors such as parenting.

Method: The research design used an analytical observation with a cross-sectional approach. Samples 
were taken using a simple random sampling technique obtained as many as 40 respondents in the mother 
group, where they all worked as shellfish peelers. The instruments of this study were the Feeding Pattern 
questionnaire and Nutrition Status assessment using the Anthropometry observation sheet. The data was 
analysed using the Spearman Rho test.

Results: The results showed that there was a relationship between feeding, the parent working as a shellfish 
peeler and the nutritional status of the child. The Spearman Rho test results were ρ = 0,000 (ρ <0.05).

Discussion: The implication of this research is that there is a relationship between the parenting style of 
the mother working as a shellfish peeler on the nutritional status of the toddler. It is expected that the 
research respondents can improve the provision of feeding by paying attention to the nutritional needs of 
their toddlers.

Keywords: Toddler Nutritional Status, Eating Pattern, Working Mother.
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INTRODUCTION

Regarding nutritional status prevalence according to 
the WHO in 2013, globally it was estimated that in 101 
million children under the age of five (toddlers), 15.7% 
are underweight and 6.6% are overweight1. Nationally, in 
2013, the underweight prevalence was that 19.6% were 
severely malnourished and 13.9% were undernourished2. 
Based on the Millennium Development Goals (MDGs) 
indicator, the number of severely malnourished children 
that an area of city must achieve by 2015 is 15.5% 3. The 
East Java Province is still categorised as an area with 

one of the highest severely malnourished percentages, at 
4.8% 4. In the 2013, the severely malnourished percentage 
was 19.6%. In 2014, there was a significant increase, 
up to 14.8%. Sidoarjo Regency’s children under five 
showed a percentage of severely malnourished children 
with weight in accordance to age being under the red 
line weight as much as 1.02% (1.072). This is less than 
what was 1.22% (1,298 children) in 2013. Based on the 
weighing of children under five done throughout 2013, 
the number of malnourished or underweight children 
was 5.25% (weight according to the age Z-score between 
> -3 year primary school to < 2 year primary school as 
per the Kartu Menuju Sehat a card used in Indonesia to 
keep track of a child’s growth monthly), which is on the 
yellow stream above the red line. The results showed 
that 91.54% were well-nourished (normal weight), 
1.98% were over-nourished (overweight) and 1.22% 
were severely malnourished (very underweight). For the 
malnourished percentage, 2014 showed a percentage of 
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4.92% which was less than 2013, which was 5.25%5. 
The researcher’s interview with the nutritional staff on 
the 22nd January 2018 at Sedati Sidoarjo’s Integrated 
Health Post revealed that there were 84 Children Under 
Five Integrated Health Posts in 16 villages, where 3 
children under five suffered from severe malnutrition 
with comorbidities. There were malnourished children 
in several other villages. From the interview with 
the Village Midwife (Bidan Desa) in Gisik Cemandi 
Village, there were 11 children under five (7.3%) out 
of 150 children under five that were malnourished. The 
interview with Belanak and Dorang Gisik Cemandi 
village Integrated Health Posts group revealed that the 
total number of mother’s working as shellfish peelers 
and stay at home mothers who had children under five 
were as many as 88 people, separated into 44 (50%) 
mothers working as shellfish peelers and 44 (50%) stay 
at home mothers.

The interaction between being malnourished and 
infection may cause deadly disease cycles and a worsened 
nutritional status6. One of the ways to increase children 
under five’s nutritional status is by giving supplementary 
feeding. Supplementary feeding may be given to children 
under five from 6 months up to 23 months and 29 days 
with a skinny nutritional status, which is measured 
based on the weight index according to their height and 
a minus 3 deviation standard (-3DS) to less than minus 2 
deviation standard (<-2DS), for 90 days. Supplementary 
feeding of skinny children under five may be local 
supplementary feeding and even factory supplementary 
feeding in the form of breastfeeding companion biscuits 
(biscuit MP-ASI). Once their weight has reached normal 
or in accordance to their height, supplementary feeding 
will be discontinued. Hereinafter, the children may 
consume the family’s balanced nutrition, which will 
be done under weight monitoring to avoid the chance 
of children under five falling back into the skinny 
nutritional status7. 

A mother’s working status certainly affects their 
children’s growth and development. Mothers who work 
have many options. There are mothers who choose to 
work at home and there are mothers who choose to work 
outside or far from home. The latter must be able to 
manage their time for their family because a mother’s 
main task is to manage household affairs including 
looking after, managing and guiding children8.

Nutrition in children under five must be fulfilled, 
because nutrition will affect the toddler’s growth in 
future. Stay at home mothers have more time for their 

toddlers than working mothers. This is because working 
mothers must split their time to play the role of a 
working mother and a housewife. The solution given 
by the researcher was to give counselling to mothers 
working as shellfish peelers and stay at home mothers 
on the correct feeding care patterns to avoid malnutrition 
in children under five.

Based on the background description and supported 
by the preliminary studies which have been done, the 
writer is interested in doing research on the relationship 
between the feeding care patterns of mothers working 
as shellfish peelers on children under-five’s nutritional 
status at integrated health posts in coastal areas.

METHOD

The research design used in this research was an 
analytical observation that looked for a relationship 
between the variables with a cross-sectional approach. 
This kind of research emphasises on the independent and 
dependent data measurements one at a time.

The population in this research was mothers working 
as shellfish peelers with children under five at Belanak 
and Dorang Gisik Cemandi village Integrated Health 
Posts. The sampling technique used in this research 
was sampling randomly sampled mothers working as 
shellfish peelers with children under five, thus fulfilling 
the inclusion criteria of 40 respondents. 

The tools used to collect the data were questionnaires 
for the demographic data and feeding care patterns 
along with nutritional status observation focused on 
children between the ages of 12-60 months using an 
anthropometrical table. Bivariate data analysis was used 
to find out the relationship between the feeding care 
patterns of mothers working as shellfish peelers and the 
children under five nutritional status. This research used 
a Spearman Rho statistical test.

RESULTS

Table 1: Demographics of the respondents

Mother’s Age Frequency 
(f)

Percentage 
(%)

<20 years old 0 0
20-30 years old 24 60.0

>30-40 years old 14 35.0
>40 years old 2 5.0

Total 40 100.0
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Conted…

Last Education Frequency 
(f)

Percentage 
(%)

Tidak Sekolah 0 0

Primary School 1 2.5

Junior High School 18 45.0

High School 21 52.5

Graduate 0 0

Total 40 100.0

Family Income Frequency 
(f)

Percentage 
(%)

<Rp1.000.000 3 7.5

>Rp1.000.000-2.000.000 17 42.5

>Rp2.000.000-3.000.000 17 42.5

>Rp3.000.000 3 7.5

Total 40 100.0

Number of Children Frequency 
(f)

Percentage 
(%)

1 19 47.5

2 17 42.5

3 4 10.0

>4 0 0

Total 40 100.0

Mother’s Job Frequency 
(f)

Percentage 
(%)

Shellfish Peeler 40 50.0

Total 40 100

Toddlers Age Frequency 
(f)

Percentage 
(%)

12-18 months old 6 15.0

19-25 months old 8 20.0

26-32 months old 9 22.5

33-39 months old 8 20.0

40-46 months old 3 7.5

47-53 months old 2 5.0

54-60 months old 4 10.0

Total 40 100.0

Conted…

Gender Frequency 
(f)

Percentage 
(%)

Male 18 45.0
Female 22 55.0
Total 40 100.0

Birth Order in Family Frequency 
(f)

Percentage 
(%)

First Born 19 47.5
Second Born 17 42.5
Third Born 4 10.0
Fourth Born 0 0
Fifth Born 0 0

Total 40 100.0

Weight Frequency 
(f)

Percentage 
(%)

1-5 kg 6 15.0
6-10 kg 8 20.0
11-15 kg 9 22.5
16-20 kg 8 20.0
21-25 kg 3 7.5
26-30 kg 2 5.0

Total 40 100.0

Height Frequency 
(f)

Percentage 
(%)

65-74 cm 1 2.5
75-84 cm 10 25.0
85-94 cm 15 37.5
95-104 cm 10 25.0
105-114 cm 4 10.0
115-114 cm 0 0

Total 40 100.0
Children’s Health 

History
Frequency 

(f)
Percentage 

(%)
Tuberculosis 0 0

Measles 4 10.0
Malaria 1 2.5
Others 0 0
None 35 87.5
Total 40 100.0
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Table 2: The Relationship between the Feeding Care Pattern of Mother’s working as Shellfish Peelers on their 
Toddler’s Nutritional Status at Gisik Cemandi Sedati Sidoarjo Village Coastal Area Integrated Health Post

Toddlers Nutritional Status of Working Mother’s Status
Malnourished Nourished Over-Nourished Total

Toddlers 
Feeding Care 

Patterns of 
Working 
Mother’s

Less or Deficient (<60%) 5 0 0 5
 % 100.0 0 0 100.0

Enough (60-80%) 0 3 0 3
% 0 100.0 0 100.0

Good (>80%) 0 31 1 32
% 0 96.9 3.1 100.0

Total 5 34 1 40
% 12.5 85.0 2.5 100.0
 Spearman Rho Value Statistic Test 0,000 (ρ = 0.05)

DISCUSSION

Based on the data on the feeding care patterns of 
mothers working as shellfish peelers related to their 
children’s under-five nutritional status at Gisik Cemandi 
Sedati Sidoarjo Village Coastal Area Integrated 
Health Posts, as shown in the table above, there were 
5 respondents (100.0%) that did not conduct good 
feeding care patterns, resulting in malnutrition in the 
respondent’s toddler. A further 3 respondents (100.0%) 
that did enough in relation to the feeding care pattern 
had well-nourished toddlers, and 1 respondent (3.1%) 
had a good feeding care pattern that resulted in over-
nutrition. Nutritional status is a condition that is caused 
by a balanced status between nutrient intake and the 
number of nutrients required by the body for the running 
of its biological functions such as physical growth, 
development, activities, health care etc. A toddler’s 
nutritional status is affected by many factors, both direct 
and indirect. Direct causes that affect nutritional status 
are nutrition intake and any infections suffered by the 
toddler. Indirect causes include food availability, while 
keeping in mind the parent’s job and income, parenting 
and care patterns, the available health services and 
environmental health. The three indirect causes are 
related to the level of education, knowledge, and family 
skill9. The researcher argues that a working mother must 
be wise in relation to time management, because her time 
will be divided between work, childcare and domestic 
chores. This case is proven by the research results as 
shown above, on how the mother’s that were working as 
shellfish peelers had toddlers who were malnourished. 
The mothers in coastal areas stated that there is difficulty 
when their role as shellfish peelers made them unable to 
feed their children on time.

The link between the feeding care pattern of 
mother’s working as shellfish peelers on children 
under five (toddlers), is as shown in the Spearman Rho 
statistic test result in Table 13; ρ = 0,000 < α = 0.05 as 
a comparison. The coefficient correlation between the 
variables gained from the statistics test was 0.771, which 
means that there is a strong correlation. H1 was therefore 
accepted, statistically showing that there is a relationship 
between the feeding care patterns of mothers working as 
shellfish peelers on their toddler’s nutritional status at 
Gisik Cemandi Sedati Sidoarjo Village Coastal Area’s 
Integrated Health Post.

CONCLUSION

Based on the results of this research, the outcome is 
that regarding nutritional status, the mothers working as 
shellfish peelers with toddlers did not do well at taking 
care of their child’s nutrition and they lacked a proper 
feeding care pattern. The toddlers of mothers working as 
shellfish peelers suffered from malnutrition because the 
mother’s activities were more important than looking after 
and paying attention to their toddler’s nutritional intake.

Ethical Clearance: This study had passed ethical 
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The Relationship between Socioeconomic Status and 
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ABSTRACT

This study aimed to identify the relationship between socio-economic status and personality type in relation 
to the occurrence of depression in adolescents. The samples of this study were high school students, as many 
as 248 persons. The study was carried out in six high schools in Bukittinggi City, Indonesia. This study 
applied a mixed methodology using a sequential exploratory design. The quantitative study was conducted 
using questionnaires with a correlational design and the cross-sectional approach. The qualitative study used 
an in-depth interview as the data collection method. The independent variables in this research were the 
personality type and socio-economic status. Meanwhile, the dependent variable was depression. The data 
was analysed using Chi-square analysis. The odd ratio was applied to identify the relationship significance of 
the independent and dependent variables. The results shows that there were significant relationships between 
socioeconomic status and depression (p=0.002; OR 2.241) and between personality type and depression 
(p=0.000; OR=1.935). The incidence rate of depression within adolescents relates closely to the factor of 
socioeconomic status and personality type. Therefore, adolescents are expected to understand themselves 
further to not trigger depressive incidents.
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INTRODUCTION

Depression has attracted global concern in recent 
decades. Depressive people usually have lower 
productivity. They will have a negative impact on 
society, the nation, and the country if it is in a developing 
stage 1. Depression is the primary cause of suicide and it 
is ranked in 6th position concerning the primary mortality 
causes in the United States 2.

On a global scale, depression is the top cause of 
disease and vulnerability in adolescents aged 10-19 
years old 3. The World Health Organisation predicted 
that depression will be second of world health problem 
in 2020 4. The prevalence of depressive disorder in 

adolescents generally stands at around 3-9% and this 
rises to 20-25% in the late stage of adolescence 5. The 
results of the CDC survey in the United States mentioned 
that during 2009-2012, the incidences of depression 
aged between 12-17 years old stood at 7.6% 62009-
2012. During 2009-2012, 7.6% of Americans aged 12 
and over had depression (moderate or severe depressive 
symptoms in the past 2 weeks.

The Indonesian Basic Health Research (2013) 
unveiled that the percentage of the population who 
experience a high-level mental disorder (psychosis/
schizophrenia) in Indonesia totalled 1,728 individuals. 
The prevalence of Indonesian citizens with a high-level 
mental disorder was 1.7 per-mille. In North Sumatra, 
the prevalence of residents who experienced high-level 
mental disorders was 1.9 per-mille, higher than national 
value. Meanwhile, in Bukittinggi, the prevalence of 
high-level mental disorder incidents was 0.7 per-mille 7.

In addition, the prevalence of emotional mental 
disorders in Indonesia in residents aged between 15-
24 years old stood at 6%. Meanwhile, for the area of 
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North Sumatra, for residents aged 15-24 years old who 
experienced emotional mental disorder in Bukittinggi 
city, the prevalence was 1.1% 7.

Emotional mental health of adolescents needs to 
be taken into attention 8. Once neglected, it will trigger 
major vulnerability in relation to stress and life pressure. 
Henceforth, the adolescents may experience social, 
emotional and behavioural issues such as depression, 
learning troubles, adolescent delinquency, and drug 
addiction9.

Depression is a common mental disorder which has 
the symptoms of sorrow, a loss of interest or joyfulness, 
guilt, sleep disorders, a decrease or increase of appetite, 
tiredness, and a loss of concentration 4. If the symptoms 
of depression are not identified as early as possible, it 
will inflict heavier emotional mental problems including 
social function and quality of life disorders as well as 
suicide-based mortality10.

Adolescents who experience depression will 
continue to suffer repeatedly into their adult life stage 
if they are not healed. Depression is characterised by 
chronic symptoms. Major depression disorder or heavy 
depression is distinguished by symptoms which interupts 
the ability of someone to work, sleep, study, eat, and to 
enjoy delightful activities11.

The research carried out in Turkey unveils that the 
middle-lower socio-economic group possess a lower 
depression level significantly compared to the middle-
upper class. Mothers with low and high social levels 
spend less time with their adolescent children12.

Considering these issues, this study aimed to 
identify the relationship between socio-economic status 
and personality type with the occurrence of depression 
in adolescents.

METHODS

This study applied a mixed methodology with a 
sequential exploratory design. The quantitative study 
was conducted using questionnaires with a correlational 
design and cross-sectional approach. Meanwhile, 
the qualitative study used an in-depth interview, 
also known as an informant-based interview. The 
sample of this research was adolescents residing in 
Bukittinggi City from six different schools, as many 
as 248 correspondents. The collection of the data in 
this research was using questionnaires. The variable 
of depression was measured using Inventori Depresi 

Remaja or Adolescence Depression Inventory scale, 
while personality type was measured using Jung’s Type 
Indicator Test to find extrovert or introvert personalities. 

RESULTS

Table 1: Respondent’s Demographic Character  
(n = 248)

Respondent’s Character f
 (n=248) %

Mother’s Education
a. Elementary Dropped Out 6 2
b. Elementary 24 10
c. Middle 25 10
d. High School 102 41
e. Diploma 33 33
f. Bachelor 47 19
g. Master 6 2
h. Doctorate 5 2
Father’s Education
a. Elementary Dropped Out 6 2
b. Elementary 25 10
c. Middle 30 12
d. High School 116 47
e. Diploma 13 5
f. Bachelor 42 17
g. Master 12 5
h. Doctorate 4 2
Mother’s Occupation
a. Housewife 146 59
b. Civil Servant 50 20
c. Entrepreneur 31 13
d. Farmer/Labour 5 2
e. Etc. 16 6
Father’s Occupation
a. Unemployed 9 4
b. Civil Servant 56 23
c. Entrepreneur 98 40
d. Farmer/Labour 41 17
e.  Etc. 44 18
Housemate/Guardian
a. Parents 206 83
b. Boarding House/House Rent 25 10
c. Relative 17 7
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Conted…

Parental Status
a. Complete accompanied 202 81
b. Complete unaccompanied 26 11
c. Incomplete 20 8

 1. Univariate Analysis

Table 2: Frequency Distribution of the Respondent’s 
Characteristics

Variable Frequency 
(n=248) %

Depression
a. Depressed 150 60.5
b. Undepressed 98 39.5
Personality type
a. Extrovert 130 52.4
b. Introvert 118 47.6
Socio-Economic Status
a. High 122 49.2
b. Low 126 50.8

 2. Bivariate Analysis

Table 3: The Relationship between Personality Type 
and Depression

Variable Depression
Total

Personality
No Yes

f % f % F %
Extrovert 61 46.9 69 53.1 130 100
Introvert 37 31.4 81 68.6 118 100

Total 98 150 248

Table 4: The Relationship between Socio-Economic 
Status and Depression

Variable Depression
Total

Socio-
Economic 

Status

No Yes

f % f % f %

High 60 49.2 62 50.8 122 100
Low 38 30.2 88 69.8 126 100
Total 98 150 248

 3. Multivariate Analysis: Multivariable analysis 
was used to oversee the relationship between 
the independent variable and dependent variable 

simultaneously, controlled by an external variable 
with p=0.25 toward bivariate analysis. The 
statistic test applied was logistical regression 
analysis with a confidence interval (CI) 95%.

Based on the undertaken bivariate analysis, it can be 
extract the next variable candidate which may be entered 
into the next phase.

Table 5: Multivariate Variable Candidate

Variable p-value Status
Personality type 0.000 Significant

Socio-Economic Status 0.002 Significant

Based on Table 5, the Multivariate Variable 
Candidate, all of the variables conformed to the p value 
< 0.25. After the logistic regression test was undertaken, 
the results came up as follows:

Table 6: Analysis Results of the Conditional Logistic 
Regression

Variable Coefficient p-value OR (Lower-
Upper)

Personality 
type 0.628 0.055 1.874  

(0.986-3.561)
Socio-

Economic 
Status

0,993 0.003 2.700  
(1.411-5.165)

Constant -2.441 0.000 0.087

DISCUSSION

 1. Univariate Analysis: From the results of the 
research in Table 2, it attained the data which 
explains that around 150 students (60.5%) 
experienced depression and 98 students (39.5%) 
were did not have depression. According to 
the WHO (2002), children and adolescents 
were included as being a vulnerable group for 
depression due to various symptoms caused by 
internal and external factors13.

  The most common adolescent’s personality types 
was the extrovert type, amounting to 130 students 
(52.4%). Those with the introvert personality type 
made up 118 students (47.6%). Students with an 
extrovert personality are equipped with openness 
of the mind and are sociable. This differs to the 
introvert type of student, who tend to be closed-
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off in personality and eschewed from the social 
environment. Adolescents with an introvert 
personality encounter difficulty socialising with 
their friends. They tend to be unconfident when 
dealing with their friends 14. 

  The socio-economic status of students is largely 
low, amounting to 126 students (50.8%), with 
those of a high status numbering 122 students 
(49.2%). 

 2. Bivariate Analysis: The relationship of 
Personality Type with Depression 

  In Table 3 above, it obtained the data that as 
many as 61 respondents (46%) had an extroverted 
personality type and were not experiencing 
depression. In contrast, 81 respondents (68.6%) 
with introvert personality type experienced 
depression. The results of the data analysis 
unveiled a significant relationship between 
personality type and depression in adolescents. 
This was obtained from the value of OR=1.935 
(CI 95% 1.151-3.254) and p = 0.000. The introvert 
personality type had a 1.9 times higher chance of 
experiencing depression compared to those with 
an extroverted personality. 

  This is in line with the research carried out by 
Sukmana Putra and Alit Ariyani (2011), which 
obtained the relationship between personality 
type and stress level 15. The risk factors related to 
the occurrence of depression in adolescents may 
be driven by the adolescent’s personality. With an 
introverted personality, adolescents are unlikely 
to open up to their parents. Hence, they are more 
vulnerable to depression 10. The personality factor 
is one of the factors which drives depression in 
adolescents 16. 

  From the interview results conducted with high 
school students in Bukittinggi, it can be inferred 
that students are unlikely to socialise with their 
friends and tend to be closed off. 

  One of the influential factors for the emergence 
of stress is personality. Personality can be defined 
as a set of way of thinking, feeling, and attitude 
which is often performed in the process of 
continual adaptation to what is occurring in one’s 
life. People with an introverted personality tend 
to live in their own world. Their interaction with 

their external environment is poor, they have a 
closed personality and find it difficult to socialise 
with others. Often, they withdraw into themselves 
within a crowd 15. 

  The researcher’s assumption implies that 
adolescents with an introvert personality type are 
more likely to experience depression compared 
to those with an extroverted personality. They 
are more closed-off compared to those who 
are extroverts. They tend to be ignorant of the 
outside world. The helplessness of introverted 
adolescents to adjusting to their environment 
and friends at school inflicts a pressured feeling. 
They then withdraw themselves from social 
circumstances due to their inability to adapt to 
the demands of the circumstances in which they 
live. Their discouragement to join the community 
is based on their self-judgment as a different 
person. They are scared to misbehave in their 
group. Adolescents with this type of introverted 
personality are expected to be able to socialise 
within their environment. Levelling up the sense of 
confidence of adolescents may support introverted 
adolescents in adjusting to their environment as 
well as transcending negative thoughts such as 
rejection from their friends. Positive thinking may 
increase the sense of confidence of adolescents in 
order for them to be able to socialise with their 
friends. 

  In Table 4 above, it obtained data in which 60 
respondents (49.2%) with a high socio-economic 
status were at a low risk of depression. Meanwhile, 
88 respondents (69.8%) respondents with a low 
socio-economic state experienced depression. The 
results of the data analysis showed a significant 
relationship between socio-economic status and 
depression obtained from the value of OR 2,241 
(CI 95% 1,332-3,771) and p=0,002. Those with a 
low socio-economic status had a 2.2 times greater 
chance of developing depression compared to 
those of a high socio-economic status. 

  This research is in line with the research carried out 
by Koster et al (2006), who mentioned that people 
with a low socio-economic status have a two 
times greater chance of encountering depression 
compared to those of a high-level socio-economic 
status 17. A research by Lorant et al. (2003) unveiled 
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that a low level socio-economic status is statistically 
correlated to depression 18more disability, and 
poorer access to health care. Among psychiatric 
disorders, depression exhibits a more controversial 
association with SES. The authors carried out a 
meta-analysis to evaluate the magnitude, shape, 
and modifiers of such an association. The search 
found 51 prevalence studies, five incidence studies, 
and four persistence studies meeting the criteria. A 
random effects model was applied to the odds ratio 
of the lowest SES group compared with the highest, 
and meta-regression was used to assess the dose-
response relation and the influence of covariates. 
Results indicated that low-SES individuals had 
higher odds of being depressed (odds ratio = 1.81, 
p < 0.001.

  The researcher’s assumption implies that the 
condition of socio-economic status is correlated 
to the depression rate of high school students 
across Bukittinggi city. This is driven by the 
unstable economic situation which provokes 
negative thoughts among adolescents over their 
lives. Henceforth, when one’s desire is unfulfilled, 
it inflicts depression on the adolescent. There is a 
high pressure related to education needs and the 
need for additional tools to accelerate the learning 
process of students 19. The failure to comply with 
these needs due to the economic situation of the 
parents will trigger anxiety in the adolescents 
over the potency of dropping out of school. 
Therefore, this feeling will trigger the feeling of 
being pressured. Moreover, another factor is the 
demands of the adolescent’s lifestyle. Adolescents 
have the tendency to imitate their friend’s 
lifestyle. They have the tendency to own what 
is being owned by their friends 20. However, the 
economic condition of their parents makes them 
unable to fulfil their demands. This unfulfilled 
desire will inflict a feeling of disappointment in 
the adolescents hence, they feel ignored and it 
triggers a sense of depression.

  Adolescents are expected to be able to possess 
a mature way of thinking when dealing with 
problems. This is primarily related to their 
parent’s financial condition. The adolescent’s 
anxiety toward their financial condition can better 
be transcended into a wise attitude and having 
the willingness to support lowering the burden 

of their parents, such as by seeking a scholarship. 
Adolescents are expected to not be desperate 
when dealing with their problems. 

 3. Multivariate Analysis: According to Table 5, the 
multivariate variable candidate of all variables 
satisfied the value of p value < 0.25. After the 
logistic regression test was performed, it obtained 
the results as follows. In Table 6, the results of 
the analysis via conditional logistic regression 
obtained that the most influential variable toward 
the incident rate of student depression was socio-
economic status with p value = 0.003 and an OR 
value of 2.700. Socio-economic status changed, 
by 2.7 times, the incidence rate of depression. 

  Inferred from the results of the analysis, the 
multivariate variable of socio-economic status 
has a greater chance in relation to its correlation 
to depression. According to the researcher’s 
assumptions, economic condition is considerably 
influential on the psychological condition of 
an individual. Life demands gradually increase 
every day. Henceforth, the unfulfilled livelihood 
provision of a person will affect their psychological 
condition, primarily in adolescents.

CONCLUSIONS

Based on the results of this research, it was identified 
that the incident rate of depression in adolescents 
correlates closely with socio-economic status and 
personality type. It is suggested that adolescents should 
be more aware of their self-concept and understand their 
family economy, while learning to accept the situation.
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ABSTRACT

Softball is a competitive sport which requires the players to have a combination of strength, speed and 
agility. Nutrition and hydration can have a significant impact on the performance of the softball players. 
The present study aimed to analyse the relationship between consumption patterns, nutritional knowledge, 
physical activity, and nutritional adequacy with the nutritional status of softball players. An analytic 
observation within a cross-sectional study design was employed on a sample of 20 softball players from 
Surabaya State University. The respondents were recruited through simple random sampling. The research 
variables included energy intake, eating frequency, vegetarian diet, caffeine or soft drink consumption, 
fast food consumption, food restrictions, infectious disease, nutritional knowledge, energy adequacy and 
nutritional status. The anthropometric measurements of the athletes were used including body weight and 
height, consumption pattern data using the 2x24 hours recall method and a food frequency questionnaire, 
physical activity data using the IPAQ (International Physical Activity Questionnaire) method, and data on 
knowledge and infectious diseases using a questionnaire. Energy adequacy was calculated by comparing the 
average energy consumption with the Nutrition Adequacy Rate. Nutritional status was measured using Body 
Mass Index (BMI). The data was analysed to examine the relationship between the explanatory variables 
and the dependent variables using the Spearman Rank Correlation Test. Energy intake, eating frequency, and 
the knowledge of nutrition had a positive significant correlation with energy adequacy. Physical activity was 
negatively correlated with energy adequacy. Infectious disease was negatively correlated with nutritional 
status, while energy adequacy was positively correlated with nutritional status.

Keywords: consumption pattern, athletes, energy adequacy, nutritional status, Indonesia
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INTRODUCTION

Softball requires athletes to have a combination 
of strength, speed and agility, in addition to sharp 
focus, quick reactions and a determination to win. An 
appropriate dietary intake is crucial for softball players to 
build their physical strength and to improve their athletic 
performance.1 Strategies used to enhance the adequacy 

of energy can help to maximise exercise and muscle 
performance. The nutrient intake required by an athlete 
is determined by the exercise load, the athlete’s specific 
needs, training objectives, body composition, health and 
the growth of young athletes.2 A balanced nutritional diet 
in accordance with the exercise requirements is beneficial 
for softball players. The energy and carbohydrate intake 
of players should be adjusted with the daily exercise load.

Sources of nutrient intake during softball exercise are 
recommended to come from highly nutritious foods such 
as cereals, fruits, vegetables, low-fat dairy products, lean 
meats and poultry, fish, nuts, seeds, nuts and so on. The 
consumption of food with a low nutritional value such 
as soft drinks, snacks, cakes, biscuits, and fried foods 
should be restricted or limited. Meal timing is the key to 
success. Portion control and inter-meal intervals can help 
to improve nutrient absorption and regulate appetite.

DOI Number: 10.5958/0976-5506.2018.01713.8 
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To achieve maximum performance in sport, athletes 
require an optimal training system that includes the 
availability and adequacy of nutritional intake in 
accordance with the type of sports being undertaken. 
An adequate level of nutritional intake is a fundamental 
prerequisite for athletes, as nutrition and physical exercise 
result in optimum achievements.3 The present study 
aimed to analyse the relationship between consumption 
patterns, knowledge of nutrition, physical activity, and 
the adequacy of nutritional intake with nutritional status 
in the context of softball athletes.

METHOD

Our study employed an analytic observational 
research approach using a cross-sectional design. The 
population in this study was made up of softball players 
from the State University of Surabaya. The research 
sample included 20 active softball players. We applied 
simple random sampling to recruit the participants.

The variables in this study included energy intake, 
meal frequency, vegetarian diet, consumption of caffeine/
soft drinks, food restrictions, infectious diseases, 
nutritional knowledge, energy adequacy, and nutritional 
status. The data of the variables were collected from the 
measurements of the anthropometric data (body weight 
and height), consumption pattern data using the 2x24 
hours recall method and food frequency questionnaire, 
physical activity data with the IPAQ (International 
Physical Activity Questionnaire) method, and 
questionnaires about their level of nutritional knowledge 
and history of infectious disease. The level of energy 
adequacy was calculated by comparing the average 
energy consumption with the Nutrition Adequacy Rate. 
Nutritional status was measured using the Body Mass 
Index (BMI) with the formula weight (kg)/height (m).

The data was analysed using both descriptive and 
inferential statistics. The Spearman Rank Correlation 
Test was used to assess the relationship between all of the 
independent variables and nutritional status. The statistical 
analysis was done using the SPSS program version 22.

RESULTS

The consumption pattern can be seen using the 
type of food and eating frequency questionnaire, as 
shown Table 1. More than half of the respondents (55%) 
consumed staple food (rice) twice a day. Protein-based 
foods were meat, poultry or eggs or soya beans in the 
form of tempeh and tofu consumed twice a day by most 
of the respondents (60% and 50% respectively). Most of 
the respondents only ate vegetables once a day (45%). 

Most of the respondents consumed fruit twice a week 
(50%) and milk three times a week (60%).

Table 1: Type of food and eating frequency
n = 20

Type of food Eating frequency n (%)

Grains (rice)
2 times a day 11 (55)
3 times a day 9 (45)

Meat, poultry, eggs
1 time a day 7 (35)
2 times a day 12 (60)
3 times a day 1 (5)

Legumes/beans
1 time a day 2 (10)
2 times a day 10 (50)
3 times a day 8 (40)

Vegetables
1 time a day 9 (45)
2 times a day 5 (25)
3 times a day 6 (30)

Fruits
1 time a day 3 (15)

2 times a week 10 (50)
3 times a week 7 (35)

Milk
1 time per day 4 (20)
3 times a week 12 (60)

never 4 (20)

Based on the information of the type of food 
and eating frequency, the researchers calculated the 
estimated energy intake. Table 2 shows that the average 
food consumption of the respondents was 2892.25 ± 
323.30 kcal with a meal frequency of 1 – 2 times a day. 
Most respondents rarely had a vegetarian diet (50%) 
and one focused on fast food (90%), but they often 
consumed caffeine or soft drinks (50%). Most of them 
had no dietary restrictions (90%) and had not had any 
infectious diseases within the last 3 months (65%). The 
majority of the respondents had good energy adequacy 
(65%), moderate physical activity (55%), and normal 
nutritional status (85%).

Table 2: Variables of the respondent’s 
characteristics

Variables n (%) Mean ± 
SD

Energy 
intake (food 

consumption)

2500–2999 kcal 14 (70.0) 2892.25 
kcal ± 
323.30

3000–3499 kcal 5 (25.0)
3500–4000 kcal 1 (5.0)
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Conted…

Eating 
frequency

1-2 times a day 11 (55.0)
3 times a day 7 (35.0)

>3 times a day 2 (10.0)

Vegetarian 
diet

Never 7 (35.0)
Rarely 10 (50.0)

Frequent 3 (15.0)

Caffeine/
soft drink 

consumption 

Never 1 (5.0)
Rarely 8 (40.0)

Frequent 10 (50.0)
Always 1 (5.0)

Fast food 
consumption

Rarely 18 (90.0)
Frequent 2 (10.0)

Food 
restriction

No 18 (90.0)
Yes 2 (10.0)

Infectious 
diseases

Never 13 (65.0)
Rarely 3 (15.0)

Frequent 4 (20.0)
Knowledge of 

nutrition
Good 12 (60.0)
Poor 8 (40.0)

Energy 
adequacy

Good 13 (65.0)
Poor 7 (35.0)

Physical 
activity

low (< 600 
MET- minutes a 

day)
1 (5.0)

Moderate (600 
- <1500 MET-
minutes a day)

11 (55.0)

High (1500 
- <3000 MET- 
minutes a day)

8 (40.0)

Nutritional 
status

Underweight 
(BMI: <18.5) 2 (10.0)

Normal (BMI: 
18.5 - <24.9) 17 (85.0)

Overweight 
(BMI: 25 -<27) 0

Obese (BMI 
≥27.0) 1 (5.0)

Remark: MET : Metabolic equivalents; BMI : Body 
Mass Index

Table 3 shows the relationship between the 
explanatory variables and energy adequacy. The 
significant relationship was shown by the p-value 
<0.05. Each variable of energy intake, eating frequency, 

and knowledge of nutrition showed a significant 
positive correlation coefficient with energy adequacy. 
Conversely, physical activity had a significant negative 
negative correlation coefficient to energy adequacy. A 
higher level of physical activity will reduce the level of 
energy adequacy.

Table 3: The relationship between the explanatory 
variables and energy adequacy

Variables Correlation 
Coefficient (r) p-value

Energy intake 0.619 0.001
Eating frequency 0.736 0.000
Vegetarian dietary -0.100 0.676
Caffeine/soft drink 

consumption 0.131 0.582

Fastfood consumption 0.000 1.000
Food restriction -0.245 0.299

Knowledge of nutrition 0.599 0.005
Physical activity -0.536 0.015

Table 4 shows that there was a significant negative 
correlation (p value <0.05) between infectious diseases 
and energy sufficiency with nutritional status. Getting an 
infectious disease will lower the participant’s nutritional 
status. The energy adequacy had a positive significant 
correlation coefficient with the nutritional status. Having 
better energy adequacy will improve their nutritional status.

Table 4: The relationship between energy adequacy, 
infectious disease and nutritional status

Variables Correlation 
Coefficient (r) Sig.

Infectious disease -0.568 0.009
Energy adequacy 0.691 0.001

DISCUSSION

In our study, a higher energy intake, more sufficient 
eating frequency, and a higher knowledge of nutrition 
significantly increases the level of energy adequacy. 
Conversely, a higher physical activity level will lower 
the level of energy adequacy. This finding signifies the 
importance of the adequate consumption of nutritious food 
for softball players. To achieve optimal physical and mental 
performance, athletes are recommended to consume food 
with sufficient energy to fulfill their nutritional needs.4,5 
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Food consumption pattern reflects the quantity and 
type of food that is commonly consumed in a certain 
frequency and at particular time intervals.6 It relates 
to the eating habits learned in childhood and tends to 
remain in adulthood. Selecting foods that are rich 
in micro nutrients will reduce the risk of nutritional 
deficiencies that affect health.7 The energy required by 
athletes during exercise can be met through various 
sources of energy that can be stored in the body from 
burning carbohydrates and fats with a 5% contribution 
from protein breakdown.8 Carbohydrates can be stored 
in the muscles and liver as glycogen, which can be used 
as a source of fuel for the brain and muscles during 
physical activity.9 The right selection of food with fibre, 
various vitamins and minerals including vitamin B, iron, 
calcium and folate can help to ensure that the body has 
enough energy to move and recover from injuries.9 

Knowledge of nutrition is associated with the 
consumption of nutritious foods. A previous study 
reported that good nutritional knowledge was 
significantly associated with a consumption of a low-
fat diet.10 Another study found that higher nutritional 
knowledge was strongly associated with reading 
nutritional information on food products.11 However, 
parental knowledge about milk products did not predict 
the amount of milk consumed.11 Nutritional education 
for school children influenced changes in their dietary 
behavior after more than 2 years.12 

Physical activity and exercise contributed to the total 
daily energy expenditure approximately between 25% 
and 50%.13 Active transportation (walking and cycling) 
is inversely associated with overweight or obesity.14 
Continuous physical exercise require athletes to maintain 
a balance between food intake, energy expenditure and 
additional energy from high physical activity.15 Specific 
aspects such as the type of sport, special skills or player 
position, training schedules and competition calendars, 
categories and special objectives, which differ from 
the general population, must be considered when 
determining the daily energy expenditure.15

In the second relationship analysis between 
infectious disease, energy adequacy and nutritional 
status, both showed a negative and positive relationship 
respectively. Malnutrition, as well as overnutrition, may 
affect the immune response to infection.16 On the other 
hand, infectious diseases also affect nutritional status, 
including anorexia, gastrointestinal disease, and other 
chronic or parasitic infections leading to anemia.17

Food intake will affect the performance of athletes, 
where athletes with a poor nutritional status cannot be 
optimal in their performance.18 In relation to training, 
energy adequacy should balance with the increased 
energy expenditure in order to maintain the athlete’s 
recommended nutritional status.19 Other physiological 
conditions that determine the athlete’s performance 
including heart rate, blood pressure, somatotype and 
hydration status should be taken into account.20-22 

Other variables studied in the present research 
including vegetarianism, caffeine/soft drink 
consumption, fast food consumption, and food 
restrictions had no correlation with energy adequacy. 
However, low vegetable consumption but the high 
consumption of fast food and caffeine or soft drinks 
among softball players in the present study should be 
highlighted. Soft drinks can stimulate the appetite or 
suppress satiety because of the high glycemic index.23 
A previous study in the United States found a positive 
relationship between the consumption of soft drinks and 
energy intake.24 Similarly, fast food has been rapidly 
accepted, especially among students and young people, 
due to the convenience, good taste, and quick preparation 
as well as massive advertisements as reported in studies 
conducted in India and Australia.25,26 Low food intake, an 
unbalanced household food distribution, and recurrent 
infections are among the main causes of malnutrition, 
however, food restriction and poor understanding about 
food significantly contribute to malnutrition.27,28

CONCLUSION

Softball players are required to achieve optimum 
performance during both training and competition. A 
higher energy intake, more sufficient eating frequency, 
and a higher knowledge of nutrition are significantly 
correlated with an increased level of energy adequacy. 
Conversely, a higher level of physical activity will 
lower the level of energy adequacy. Moreover, suffering 
from infectious disease as well as having poor energy 
adequacy is significantly correlated with low nutritional 
status among softball players. Therefore, managing their 
consumption patterns and energy adequacy is crucial for 
softball players.
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ABSTRACT

This study aims to describe the compliance to the smoke-free legislation and to identify the associated factors. 
A cross-sectional study was conducted to assess the compliance at all smoke-free venues. A number of 5,500 
smoke-free venues were involved. The data was collected on a six monthly basis through observation and 
interviews. The study observed 6,670 buildings. The compliance was 11.8% in the second semester of 2013 
(1st) as the baseline, which increased to 62.0% in 2015 (5th). Meanwhile, the most common violations of 
smoke-free legislation were found to be cigarette butts, the provision of ashtrays and smoking. Factors that 
were associated with compliance were awareness, knowledge and support of the legislation and the presence 
of internal monitoring. The compliance with Bali’s smoke-free legislation remains suboptimal, despite 
showing increasing trends over time. Hence, continuous education and supervision should be conducted for 
venue managers to increase compliance.
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INTRODUCTION

The tobacco epidemic and its products are one 
of the biggest challenges to public health in the 
world. Indonesia is the fourth highest  country for the 
population of smokers in the world 1. The Basic Health 
Research Data in Indonesia (Riskesdas) in 2010 showed 
that the prevalence of smokers aged ≥15 years was 
34.7% and this increased significantly in 2013 to 39.5% 
2. According to the WHO’s official report, it is estimated 
that the prevalence of smokers in Indonesia will increase 
again to 42.7% by 2020, where the prevalence of men is 
estimated to reach 82.5% and women 3.0% 3. Also, the 

prevalence of smokers is also high in Bali, which was 
24.9% in 2007, which increased to 31.0% in 2010, and 
slightly decreased to 28% in 2013 2.

The WHO reported that cigarettes kill more than 7 
million people per-year in the world, of which 6 million 
were active smokers and approximately 890,000 were 
non-smokers but exposed to second-hand smoke. It 
shows that the smoke not only endanger smokers, but 
also non-smokers 3. Indonesia is the only country in Asia 
that has not ratified the WHO’s FCTC. Nevertheless, 
tobacco control efforts have been undertaken and the 
establishment of smoke-free venues in 2011 was one of 
the important regulation in Indonesia. The legislation is 
important to reduce the harm from smoking among non-
smokers and to provide healthy air to the community. 
There are seven venues which ruled as smoke-free: 
health facilities, schools, places of worship, children’s 
playgrounds, work places, public places and public 
transportation 4.

Since 2011, Bali also implemented smoke-free 
legislation, which was the first smoke-free legislation 
at the provincial level in Indonesia. After 3 years of 
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implementation, the legislation has never been evaluated, 
particularly regarding compliance. Accordingly, this 
study aimed to describe the compliance to the Bali 
provincial smoke-free legislation and to identify the 
associated factors.

METHOD

A cross-sectional study was conducted to assess 
all smoke-free legislation criterias across five periods, 
from July 2013 to August 2015. The study was located 
in Bali, Indonesia, which has more than 14,700 smoke-
free venues spread across the nine districts of Badung, 
Gianyar, Klungkung, Bangli, Karangasem, Tabanan, 
Jembrana, Buleleng, and Denpasar.

The sample size was determined based on the cluster 
recommendation 6. A total of 5,500 smoke-free venues 
(1,100 in each period) were included. The sample from 
each venue was determined by there being 150 schools, 
100 health facilities, 400 public places, 100 children’s 
playground, 150 places of worship, 150 work places, and 
50 public transportation vehicles and using systematic 
random sampling.

The data was collected using a form containing 
eight indicators: observed smoking (main indicator), the 
provision of designated smoking venues, the provision of 
ashtrays, the availability of no-smoking signs, observed 
cigarette butts, the observed smell of tobacco smoke, 
observed cigarette selling, and tobacco advertisements, 
promotions and sponsorships (secondary indicators) 
6. Smoke-free venues were considered to be compliant 
if they met the eight compliance indicators, except for 
public places which were permitted to sell cigarettes 
and promote them through advertisements. Interviews 
were conducted with all venue managers. The data was 
collected by 44 trained enumerators, and was inputted 
using Epi-Data 3.1, analysed descriptively using STATA-
SE 12.1, and tested using the Chi-square test.

RESULTS

Compliance with Smoke-free Legislation in the 
Provinces and Districts: The study observed 6,670 
buildings from within 5,500 non-smoking venues in 
Bali over five periods. Generally, the surveys indicated 
an increasing trend of compliance over time, but not 
all having yet reached the target (80%). For the first 
period of the survey, compliance remained (11.8%). 

However, in the next periods, compliance showed an 
increasing trend (2nd=17.2%, 3rd=25.9%, 4th=37.8%, 
and 5th=62.0%). Districts also showed a positive trend 
in compliance, with the highest being Tabanan (78.3%). 
There were two districts that showed low compliance; 
Badung (44.8%) and Gianyar (52.8%). Both districts 
have more public places such as hotels, restaurants and 
other public places (Figure 1).

Figure 1: The compliance with smoke-free 
legislation in Bali by district

Compliance with Smoke-Free Legislation by Venue 
Type: Figure 2 shows that the type of venue that has 
the highest increasing trend of compliance were children 
playgrounds (6.5%-90%), followed by health facilities 
(54.2%-88.8%), and education places or schools (12.4%-
83.2%). Increased compliance was also shown in public 
places, although it was not as high as other venues. For 
example, compliance in restaurants increased from 0.7% 
in the first survey to 15.6% in the fifth survey. Hotels 
also showed improved compliance from 0.6% in the first 
survey to 38.4% in the fifth survey. Traditional markets 
showed compliance in the fifth survey at 32.3%, while 
the modern market had the highest compliance among 
the public places (10.3%-71.7%).

Figure 2: The compliance with smoke-free 
legislation in Bali by venue
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No-Smoking Sign Coverage: In this study, we found 
that no-smoking sign coverage increased over the 
five periods of the survey (from 21.2 % to 77.8% 
respectively). However, compliance had not yet reached 
the target (100%).

Violations on the Implementation of Smoke-Free 
Legislation: The violations that were assessed in this 
study were also based on 8 indicators. The most common 
3 violations were the cigarette butts found indoors, the 
provision of ashtrays and observed smoking indoors. 
Moreover, no decreasing trend in the violations was 
found in the five periods of the survey (Figure 3).

Figure 3: Type of Violation and the Smoke-Free 
Legislation in the Bali Provinces

Factors Associated with Compliance: The results 
showed that the factors associated with compliance 
were awareness regarding the presence of the legislation 
(PR=3.0), knowledge (PR=3.0), support of the legislation 
(PR=3.0) and the presence of internal monitoring 
(PR=2.1) (Table 1).

Table 1: Factors associated with the compliance to 
Bali’s smoke-free legislation

Factor
Comply Prevalence 

Ratio (PR)
95% 
CINo Yes

Socialised
No 2,093 (86.2) 334 (13.8) ref
Yes 2,326 (58.9) 1,625 (41.1) 3.0* 2.7-3.3

Knowledge
Less 3,275 (82.3) 703 (17.7) ref
Good 1,142 (47.7) 1,254 (52.3) 3.0* 2.7-3.2

Support
No 637 (89.1) 78 (10.9)
Yes 3,770 (67.7) 1,876 (32.3) 3.0* 2.5-3.8

Conted…

Internal monitoring
No 1,961 (74.8) 662 (25.2)
Yes 845 (45.8) 1,001 (54.2) 2.1* 2.0-2.3

*p<0.01

DISCUSSION

The results showed that after three years, the overall 
compliance in Bali was suboptimal. Bali province 
is a famous tourist destination. Thousands of public 
places were built to support tourism. Meanwhile, 
public places are a very challenging venue in terms of 
policy implementation. Thus, the study was concerned 
with public places and workplaces 7 in which the low 
compliance was not only taking place in developing 
countries 8opinions and compliance related to Uganda’s 
comprehensive smoke-free law among hospitality 
venues in Kampala Uganda. DESIGN This multi-method 
study presents cross-sectional findings of the extent of 
compliance in the early phase of Uganda’s comprehensive 
smoke-free law (2 months postimplementation; pre-
enforcement, but also in developed countries 9.

The type of venues that had better compliance were 
health facilities, schools and children’s playground. The 
factors associated with compliance were including were 
strong commitment from the manager, the presence of an 
internal monitoring system, and better knowledge of the 
employees regarding smoking harm as well as concerns 
over patient safety and disruptions to care 10.

Compliance in public transportation, workplaces 
and places of worship showed a significant improvement 
despite still being below target (80%). It has proven that 
the awareness of community regarding the legislation 
has started to increase. Waddell et al emphasised the 
importance of contextual information for community 
education efforts on smoke-free legislation 11. It is also 
necessary to change the individual perception regarding 
the legislation and the harm of second-hand smoke 
among community, which can affect the compliance 
and people’s health status 12. In some schools, many 
teachers and administration staff members were found 
to smoke. This is ironic because they are a role model 
for the students, even though one study showed that 
the majority of students disagreed with the teachers’ 
smoking in the classroom and in their offices 13.
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The venue that had compliance that was as low as 
public places was places of worship. In Bali, the places 
of worship were mosques, churches, monasteries, and 
pagodas. Temples in Bali are a semi-open venue, and 
many violations occurred, particularly observations of 
smoking and cigarette butts. Involving religious leaders 
and local wisdom could be an appropriate strategy in a 
social religious community like Indonesia, particularly 
in Bali 14.

One of the most important indicators in the policy is 
the availability of no-smoking sign. A study showed that 
smoke-free compliance in public places was suboptimal 
due to the absence of no-smoking signage 15smoking aids, 
cigarette butts/bidi ends and smoking smell. Moreover, 
no-smoking signs being displayed had an effect on 
curbing smoking behaviour in public places 16. However, 
our study showed that the coverage of the signs remains 
below the target (100%). The absence of no-smoking 
signs could make visitors not aware of and thus violates 
the legislation, and indicates the absence of an internal 
monitoring system. Thus, installing no-smoking signs, 
removing ashtrays, and sweeping away cigarette butts is 
important to inform society of the descriptive norm that 
smoking is not a normal behaviour in the community 
17. Other studies have emphasised that enforcement 
agencies should focus on the comprehensive removal of 
ashtray equivalents that could act as cues for smoking 
within a venue 18.

The better level of compliance in Denpasar, the 
capital of Bali, was because of the majority venue 
type being health facilities and government offices. It 
indicates that the performance of the tobacco control 
program in Denpasar was better than in other districts. 
Moreover, the communities in the urban venues had 
a better education level, were exposed to updated 
information, and were relatively more controlled. It 
corresponds with a study stating that the higher potential 
exposure to policy, the better the compliance level, 
because exposure to policy is one of the moderators to 
compliance 19. However, other studies showed that rural 
residents were more likely than those in urban settings to 
support local smoke-free legislation 20.

Based on the interview, the managers exposed to 
smoke-free legislation had better knowledge, showed 
more responsibility and supported the legislation’s 
implementation through an internal monitoring system. 
The system became the significant factor in increasing 

compliance. Thus, it is necessary to strengthen the 
enforcement infrastructure and efforts as well as investing 
in minimal but essential enforcement resources 21. This 
finding should be followed by innovative monitoring 
and an implementation program for each type of venue. 
Another study also emphasised that the education level 
of the managers was an important determinant to ensure 
compliance with the smoke-free legislation 22.

Some of the managers, particularly from hospitality 
venues, were also worried regarding the economic impact 
of the smoke-free implementation. It was reasonable 
despite several studies that showed that banning 
smoking in the business sector has had no significant 
negative economic impact 23. However, a study in the 
US stated that despite clear public health arguments 
and strong public support, the passing of smoke-free 
laws had stagnated and exemptions were being used to 
weaken the existing laws. Hence, the capability to make 
both a health and business case in support of smoke-free 
air laws may also bolster the case for expansion 24.

CONCLUSIONS

The compliance with the local smoke-free legislation 
in Bali remains suboptimal, despite increasing over time. 
The suboptimal compliance is associated with education 
coverage, knowledge and the support of managers 
as well as their responsibility to conduct internal 
monitoring. The continuous and appropriate approach of 
education, supervision and mentoring should be done by 
and for managers and the community. Each district is 
recommended to establish an effective tobacco control 
team, which could educate and provide assistance 
regarding the implementation of smoke-free legislation 
in its region.
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ABSTRACT

Poor nutritional status in pregnancy affects foetal growth, which can lead to low birth weight and subsequently 
have an impact on intergenerational malnutrition. The purpose of our study was to assess the relationship 
between pre-pregnancy body mass index (BMI) and increased maternal weight in the third trimester of 
pregnancy with foetal weight estimation. We employed an analytical observation study with a cross-sectional 
design. We used a total sample of all third trimester pregnant women in Tanggulangin Community Health 
Centre (CHC) in Sidoarjo, East Java, with a total of 349 women being recruited. The data was secondary, 
obtained from the maternal and child health status book of the study subjects and medical records. The 
data was analysed using the Spearman correlation test. Most women with normal pre-pregnancy BMI 
were multiparous. Pre-pregnancy BMI was significantly correlated with the foetal weight estimation.  Low 
pre-pregnancy BMI increases the risk of low foetal weight. However, our study did not find a significant 
correlation between maternal weight gain during the third trimester and foetal weight estimation. Most of 
our study subjects had maternal weight gain of approximately 0.3 – 0.5 kg/week. Improving the nutritional 
status of women before and during pregnancy is crucial to achieve the recommended foetal weight.
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INTRODUCTION

Low birth weight (LBW) refers to the baby’s weight 
at birth when it is below 2,500 grams.1 LBW babies 
have a higher risk of neonatal mortality and morbidity 
including the risk of non-communicable diseases when 
they are older.1 In 2013, approximately 22 million 
neonates or 16% of the total babies born globally had a 
low birth weight.2 South Asia has the highest prevalence 
of LBW; an estimated 28% of the babies in the region.1

The prevalence of LBW in Indonesia was estimated 
to be 10.2% in 2013, a decrease from 11.11% in 2010.3 
Lack of nutrition before and during pregnancy may 
affect the incidence rate of LBW.2 In line with the LBW 
incidence rate, the prevalence of Indonesian pregnant 
women with chronic energy deficiency (CED) was 
estimated to be 15% in 2013.3

Nutrition is important for pregnant women, not 
only to maintain their health but also to support foetal 
growth.4 The World Health Organisation (WHO) strongly 
recommends for pregnant women to take iron tablet, 
folic acid and calcium supplements to prevent LBW, 
preterm birth, puerperal sepsis and anaemia related to 
pregnancy.1 A recent multi-country study found that 
some significant determinants of the incidence rate of 
LBW in developing countries included older maternal 
age, a lack of antenatal care (ANC), a lack of education, 
low socioeconomic status, and low body mass index 
(BMI).5 A previous study also reported that a low 
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maternal weight marked by a BMI ≤19.8 kg/m2 had a 
correlated increased risk of LBW by 1.8 times (95%CI= 
1.1-2.9).6 This present study, therefore, aimed to examine 
the relationship between BMI, the maternal weight in 
the third trimester of pregnancy, and the estimated birth 
weight among women of the study setting.

METHOD

 This study used an observational analytic research 
design with a cross-sectional approach. The sample 
population in this study were all third trimester pregnant 
women who attended Tanggulangin Community Health 
Centre (CHC) between March 2016 and April 2017. The 
selection of this setting was based on the 2015 health 
report of the Sidoarjo District Health Office, indicating 
that the LBW prevalence was 3.8%, the second highest 
in the district.7 As we applied total sampling, women 
who had a normal pregnancy and who had a complete 
record in the Maternal and Child Health status book and 
medical database were included in this study. In total, 
our study included 349 pregnant women. To collect the 
data, we used secondary data obtained from the MCH 
handbook and the medical records at the Tanggulangin 
CHC. The data was analysed using the Spearman 
Correlation test with the help of SPSS version 22.

RESULTS

As displayed in Table 1, 138 women were in their 
first pregnancy (primiparous), while 211 women were 
multiparous. The majority of primiparous women were 
aged between 21-25 years old (63.0%), while most of 
the multiparous women were aged between 26-30 years 
old (38.9%). Most of the primiparous and multiparous 
women were employed (67.4% and 51.2%, respectively), 
and had a high level of education (78.3 % and 73.5%, 
respectively). More than half of the primiparous and 
multiparous women also had normal pre-pregnancy BMI 
and had a weekly weight increase that was between 0.3 – 
0.5 kg. The estimated foetal weight among the respondents 
was mostly between 2,500 – 3,500 grams (84.1% and 
86.3% for primiparous and multiparous respectively).

Table 1: Characteristics of the respondents based on 
parity

Variables
Primiparous Multiparous

n % n %
Age (years)

16-20 27 19.6 1 0.5
21-25 87 63.0 36 17.1
26-30 20 14.5 82 38.9
31-35 2 1.4 69 32.7
36-40 2 1.4 19 9.0
41-45 0 - 4 1.9

Employment
Unemployed 45 32.6 103 48.8

Employed 93 67.4 108 51.2
Education

Low 30 21.7 56 26.5
High 108 78.3 155 73.5

Pre-pregnancy BMI
Underweight 47 34.1 38 18.0

Normal 75 54.3 117 55.5
Overweight 11 8.0 42 19.9

Obesity 5 3.6 14 6.6
Increased maternal weight (kg/week)

0.1–0.29 15 10.9 49 23.2
0.3–0.5 81 58.7 124 58.8

0.6–1.0 kg 42 30.4 38 18.0
Estimated foetal weight (grams)

2,200–2,400 22 15.9 29 13.7
2,500–3,500 116 84.1 182 86.3

Total 138 211

Table 2 presents the comparison of the respondent’s 
characteristics based pre-pregnancy BMI, their increased 
maternal weight and the estimated foetal weight among 
the age group. Most of the respondents in all age groups 
had a normal pre-pregnancy BMI. Except for the age 
group of 16-20 years old, all of the age groups had a 
weekly maternal weight increase between 0.3 – 0.5 kg. 
All of the age groups also had an estimated foetal weight 
between 2,500- 3,000 grams.

Table 2: Pre-pregnancy BMI, increased maternal weight, and the estimated foetal weight based on age group

Variables
Age group (years) n (%)

16-20 21-25 26-30 31-35 36-40 41-45
Pre-pregnancy BMI

Underweight 6 (21.4) 42 (34.1) 23 (22.5) 11 (15.5) 2 (9.5) 1 (25.0)
Normal 18 (64.3) 65 (52.8) 59 (57.8) 36 (50.7) 13 (61.9) 1 (0.0)
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Overweight 3 (10.7) 9 (7.3) 18 (17.6) 18 (25.4) 5 (23.8) 0 (0.0)
Obesity 1 (3.6) 7 (5.7) 2 (2.0) 6 (8.5) 1 (4.8) 2 (50.0)

Increased maternal weight (kg/week)
0.1–0.29 6 (21.4) 14 (11.4) 16 (15.7) 20 (28.2) 7 (33.3) 1 (25.0)
0.3–0.5 9 (32.1) 58 (47.2) 57 (55.9) 43 (60.6) 11 (52.4) 2 (50.0)

0.6–1.0 kg 13 (46.4) 51 (41.5) 29 (28.4) 8 (11.3) 3 (14.3) 1 (25.0)
Estimated foetal weight (grams)

2,200–2,400 8 (28.6) 13 (10.6) 16 (15.7) 10 (14.1) 3 (14.3) 1 (25.0)
2,500–3,500 20 (71.4) 110 (89.4) 86 (84.3) 61 (85.9) 18 (85.7) 3 (75.0)

Total 28 (8.0) 123 (35.2) 102 (29.2) 71 (20.3) 21 (6.0) 4 (1.1)

In Table 3, pre-pregnancy BMI and increased 
maternal weight were compared among the groups of 
women with different estimated foetal weight. Most of 
the women with LBW (estimated foetal weight between 
2200–2400 grams) were underweight (54.9%), while 
most of the women with a normal estimated foetal weight 
also had normal pre-pregnancy BMI (57.4%). Most of 
the women in both estimated LBW and normal foetal 
weight groups had a weekly maternal weight increase 
between 0.3–0.5 kg (64.7% and 49.3%, respectively).

Table 3: Pre-pregnancy BMI, increased maternal 
weight and estimated foetal weight

 

Variables

Estimated foetal weight
2,200-2,400 

grams
2,500-3,500 

grams
n % n %

Pre-pregnancy BMI
Underweight 28 54.9 57 19.1

Normal 21 41.2 171 57.4
Overweight 2 3.9 51 17.1

Obesity 0 0.0 19 6.4
Increased maternal weight (kg/week)

0.1–0.29 10 19.6 54 18.1
0.3–0.5 33 64.7 147 49.3

0.6–1.0 kg 8 15.7 97 32.6
51 298

We employed the Spearman Correlation test to 
analyse the correlation between pre-pregnancy BMI and 
estimated foetal weight as well as the correlation between 
increased maternal weight and estimated foetal weight. 
The results showed that the correlation coefficient of pre-

pregnancy BMI and estimated foetal weight was 0.294 
(p-value = 0.001). The correlation coefficient value 
between weekly increased maternal weight in the third 
trimester and estimated foetal weight was 0.63 (p-value 
= 0.1). Pre-pregnancy BMI is significantly associated 
with estimated foetal weight, while increased maternal 
weight had no association with estimated foetal weight. 

DISCUSSION

The results of our study showed that most of the 
respondents were aged between 21-30 years old, had 
a high level of education, and were employed. Most of 
the pregnant women with normal pre-pregnancy BMI 
were aged between 21-30 years old. Having normal pre-
pregnancy BMI in this age range would be more likely 
to produce positive maternal and neonatal outcomes.8 
Giving birth below 20 years old or older than 35 years 
old increases the risk of adverse pregnancy outcomes.8 
Adolescence pregnancy would increase the risk of 
maternal and neonatal morality due to having unstable 
emotions and a lack of nutrition, while an advanced 
maternal age of older than 35 years is associated with 
lower bodily resistance to various communicable and 
non-communicable diseases.9 

The results of the present study indicate that most 
of the multiparous respondents (60.9%) had normal pre-
pregnancy BMI. Having a normal BMI is very good for 
women who are planning for pregnancy.10,11 A previous 
study in Japan reported the increased prevalence of 
chronic hypertension and hypertension related to 
pregnancy among women with a BMI that indicated a 
status of being overweight or obese.11 Women with a 
higher pre-pregnancy BMI are associated with the onset 
of pregnancy-induced hypertension.11 Malnourished 
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pregnant women encounter the risk of LBW and low 
breastmilk production.12 In our study, approximately 
5.4% of the study subjects were obese before getting 
pregnant. Obese women in their second pregnancy have 
a higher risk of preeclampsia, caesarean delivery, and 
neonatal mortality.13

The results of this study indicate that about 65% 
of multiparous respondents experienced an increase 
in body weight during the third trimester between 0.3-
0.5 kg/week. During the second and third trimesters 
of pregnancy, normally a woman gains weight by 
approximately 1 kg/week.14 Throughout pregnancy, a 
woman is expected to increase their weight up to 12.5 
kg, depending on their pre-pregnancy weight and the 
type of pregnancy (single or multiple pregnancy).15 A 
pregnant woman requires additional calories; 180 kcal 
in the first trimester, and 300 kcal in the second trimester 
and third trimester.16 

The results of this study indicated that about 61.1% 
of the multiparous respondents had an estimated foetal 
weight of 2500-3500 grams, so normal birth weight 
can be expected. Similarly, another Indonesian study 
reported that about 94.8% of pregnant women in their 
study had an estimated foetal weight of 2500-4000 
grams.17 Foetal weight can be estimated using clinical 
methods, which is useful for low resource settings.18 
Calculations using the clinical method have been widely 
used due to simplicity, low cost, and being user friendly. 
However, it is more suitable for normal pregnancy. To 
detect abnormalities and the well-being of the foetus, an 
ultrasound would be required.18

The Spearman Correlation test yielded a significant 
association between pre-pregnancy BMI and foetal 
weight estimation. According to Diouf (2011), pre-
gestational BMI is helpful when estimating foetal 
weight.19 Women who have a low pre-gestational BMI 
are more likely to have an incidence of preterm birth 
by 20% in their first pregnancy and 40% in the second 
pregnancy.13 Pre-pregnancy BMI contributes to the 
shape of the independent relationship between maternal 
weight gain and preterm birth.20

Our study did not find a significant correlation 
between maternal weight gain during the third trimester 
and foetal weight estimation. However, approximately 
81.9% of the study subjects were expected to have 
normal a foetal weight estimation. Some possible 
explanations related to this finding were homogeneity 
or there being less variety in the data. In addition, there 

are other external factors that may have influenced the 
results, such as maternal stress conditions, maternal 
work, maternal education, maternal age, ANC history, 
and socioeconomic level.21 Low maternal weight gain, 
especially among underweight women, increased the 
risk of low birth weight.21 Pre-gestational nutritional 
status and maternal weight gain are closely related to 
foetal growth and development, and birth weight.22

Monitoring the nutritional status of pregnant 
women can be done by regularly measuring the weight 
gain during pregnancy. Maternal weight gain is used 
as an indicator to predict maternal and neonatal health 
outcomes.23 Women with low maternal weight gain are 
advised to improve their nutritional intake to achieve 
a normal weight. Conversely, pregnant women with 
excessive body weight are recommended to have a 
balanced diet by reducing their intake of calorific foods 
and high fat.21

CONCLUSION

In our study, most of women were multiparous 
(n=211). From the characteristics of the study subjects, 
most of the primiparous women were aged between 
21-25 years, while the multiparous women were aged 
between 26-30 years old. Most of the multiparous 
women were unemployed (51.2%) and had a high level 
of education (73.5%). Normal pre-pregnancy BMI was 
found mostly among the multiparous women (55.5%). 
Most of the multiparous women had gained weight 
during the third trimester ranging from 0.3 to 0.5 kg per 
week and were expected to have a normal foetal weight 
(2,500-3,500 grams).

Pre-pregnancy BMI showed a significant correlation 
with the foetal weight estimation, while no correlation 
was found between increased maternal weight and the 
foetal weight estimation. Women with normal pre-
pregnancy BMI have more chance to have a normal 
foetal weight than women with lower or higher pre-
pregnancy BMI. Therefore, nutritional supplements are 
highly recommended, not only during the pregnancy 
period but also during the pregnancy planning stage. 
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ABSTRACT

Introduction: Fluor albus is derived from secretion of a woman’s vagina and might be undergone by all 
women throughout the life cycle. Color and odor changes occur because of pathogenic microorganisms 
infecting it. The most common pathogenic microorganisms in fluor albus are Candida albicans. Bay leaves 
are easy to obtain and have been reported to contain effective antimold activities to inhibit the growth of 
Candida albicans. This research is aimed to know the effectiveness of bay leaf extract on inhibition of the 
growth of Candida albicans and to know which extract is effective in inhibiting Candida albicans.

Method: This research is in vitro experimental research with randomised group design. In this research 
there were eight kinds of extracts as treatment with three replications. Data were analyzed using ANOVA.

Results: The results showed that extraction with soaking in water for 24 hours had the highest inhibition on 
Candida albicans (12 no), and the young bay leaves extract dissolved by ethanol had the highest antioxidant 
capacity 11.273.41mg/L GAEdaAC).

Conclusions: Bay leaves have potency as alternative resources to inhibit the growth of microorganism in 
fluor albus occurence. It is suggested to test the effectiveness of young bay leaves extracted with ethanol on 
Candida albicans on women with fluor albus.
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INTRODUCTION

Fluor albus, or often referred to as vaginal 
discharge, is vaginal secretion in women. Leucorrhoea 
in women is physiological due to an increase in estrogen 
and progesterone hormones. Leucorrhoea is a thin and 
white mucus released through the vagina. This vaginal 
discharge usually comes out more and thicker during 
before and after menstruation, and when sexually 
aroused. However, if it is excessive and lacking in 
cleaning, it causes the area to become moist so that it 
tends to be attacked by bacteria or fungi. Humid and 
wet areas tend to be a medium for breeding pathogenic 
microorganisms.

Nearly 50% of the entire female population is 
affected by pathological vaginal discharge1. The results 
of research conducted by Lingga (2011), stated that 
75% of women in the world were affected by vaginal 
discharge and 45% of them had experienced it  twice 
or more and 75% of Indonesian women experienced a 
once-in-a-lifetime vaginal discharge2.

Leucorrhoea is also the most common complaint 
expressed by women, where vaginal discharge may 
be a sign of abnormalities in the female reproductive 
organs. Leucorrhoea can be divided into two types, 
namely physiological and pathological. Physiological 
leucorrhoea is a natural vaginal discharge, which occurs 
before and after menstruation and when there is an 
increase in sexual stimulation. Pathological leucorrhoea 
is a vaginal discharge that occurs continuously 
accompanied by the presence of odor and discoloration 
in the liquid.

DOI Number: 10.5958/0976-5506.2018.01716.3 



     1852      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

Color changes and odors smelled are due to the 
presence of pathogenic microorganisms (bacteria, fungi 
and viruses) that infect the vaginal discharge. The fungus 
that is the most common pathogenic microorganism in 
vaginal discharge is Candida albicans. Candida albicans 
is a type of fungus that grows in two forms: stem cells 
(blastospora) and pseudohyphae. This false hyphae that 
will continue to grow and multiply so that it will interfere 
with the organs on which it grows. Pseudohyphae live 
in groups or colonies which will cause unpleasant odors 
and give color to leucorrhoea and cause pathogenic or 
pathological leucorrhoea.

Pathological leucorrhoea will disturb the comfort of 
women. Itchiness that is felt tends to cause women to be 
anxious and scratching, which will have an impact on 
injury or blisters, which results in further infection. This 
situation results in a woman seeking help in treatment. 
The usual treatment is antifungals with the class of 
micostatin. But some practitioners also offer a variety of 
products to overcome this. Among them are many who 
use traditional medicine wherein the ingredients are all 
from nature, such as from growing plants. One of the 
most convenient and very easy to obtain is bay leaf.

Bay leaf (Syzygium polyanthum) is a leaf that 
is very easy to find by the community and commonly 
used as a cooking spice. Bay leaves have been shown 
to have antifungal properties. The content of chemical 
compounds contained in bay leaves include: flavonoids, 
tannins, essential oils, citral and eugenol3. Bay leaves are 
reported to contain antifungals which are very effective 
for inhibiting the growth of Candida albicans.

The formulation of the problem is: Is Bay Leaf 
Extract effective in inhibiting the growth of Candida 
albicans? The aim was to determine the effectiveness 
of bay leaf extract in inhibiting the growth of Candida 
albicans by testing the growth inhibition of Candida 
albicans by extracting water solvent, decoction, 
95% ethanol and hexane and testing the ability to 
counteract free radicals with DPPH (2,2-diphenyl-1-
picrylhydrazyl). The benefits obtained are in providing 
scientific information about the advantages of bay leaves 
in inhibiting the growth of Candida albicans fungi and 
providing information to the public to be able to utilize 
bay leaves, which are easily accessible, as an antifungal 

in inhibiting the growth of Candida albicans fungi as a 
cause of infection in vaginal discharge (Fluor Albus).

METHOD

This research is an experimental laboratories study 
in vitro with a randomized block design4. with eight 
experimental treatments, namely young bay leaf extract 
with 24-hours of water immersion (ESAM);  young bay 
leaf extract with boiling for 1 hour (ESRM); young bay 
leaf extraction with ethanol solvent (ESEM); young bay 
leaf extraction with hexane solvent (ESHM); old bay 
leaf extract with 24-hours soaking in water (ESAT); 
extracting old bay leaves with boiling for 1 hour (ESRT); 
old bay leaf extract with ethanol solvent (ESET); and old 
bay leaf extract with hexane solvent (ESHT).

Phase I of the research was conducted at the Food 
Technology Laboratory of Udayana University Denpasar 
and the Health Laboratory (Labkes) of Denpasar City. 
The implementation of this laboratory research was for 
three  months from July to October 2017. The number 
of samples was determined by the Federer formula: (t-1) 
(n-1) ≥ 15, N = 3 times replication. So, the number of 
samples was 8 x 3 = 24.

RESULTS AND DISCUSSION

 a. Bay Leaf Extract: The making of the bay extract 
was started by sorting out by separating the old 
leaves and young leaves and the damaged leaves 
(dry, discolored or pockmarked). Damaged leaves 
will be discarded and not used and these are 
shown in the picture below. Old leaves will look 
darker and young leaves will look brighter. After 
being sorted, then washing is done and they are 
then dried with the aim of removing the water 
content in the bay leaf.

  This drying process was undertaken to make it 
easier  to carry out extraction because the water will 
interfere with the solvent in dissolving the active 
compound in the bay leaf; therefore, the water 
must be evaporated first by drying. After drying, 
it was then taken to the Udayana University Food 
Technology laboratory for extraction. The making 
of bay leaf extract in this study used several 
solvents including water, ethanol and hexan. The 
name of the sample along with the type of solvent 
can be seen in the table below.
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Table 1: Name of the sample, type of solvent and solvent properties

No. Sample name Solvent Solvent properties Sample making method
1 ESAM Water Polar Soak in water for 24 hours and extract.
2 ESRM Water Polar Boil with water for 1 hour and extract.
3 ESEM Ethanol Polar Extract with the addition of ethanol.
4 ESHM Hexan Non-polar Extract with hexane addition.
5 ESAT Water Polar Soak it in water for 24 hours and extract.
6 ESRT Water Polar Boil with water for 1 hour and extract.
7 ESET Ethanol Polar Extract with the addition of Ethanol.
8 ESHT Hexan Non-polar Extract with Hexan addition.

 Laboratory Test Results

 a. Inhibition of bay leaf extract against 
Candida albicans: This study showed 
that young bay leaf extract with 24-hour 
immersion treatment (ESAM) had the 
highest level of inhibition against Candida 
albicans (12mm). Other treatments did 
not show inhibition of the fungus. The 
inhibitory power of bay leaf extract against 
Candida albicans fungi can be seen in the 
table below.

Table 2: Inhibition of bay leaf extract against 
Candida albicans

No. Sample name Average inhibitory 
power (mm) *

1. ESAM 12
2. ESRM 0
3. ESEM 0
4. ESHM 0
5. ESAT 0
6. ESRT 0
7. ESET 0
8. ESHT 0
9. Control 12

Description *): an average of three replications using 
Sabouroud media dextrose agar.

  From the table above, the results can be concluded 
so that statistical tests are not carried out.

 b. Antioxidant capacity: This study showed that 
young bay leaf extract using ethanol solvent 
(ESEM) had the highest antioxidant capacity 

(11,273.41mg / L GAEAC) followed by old 
bay leaf extract with ethanol solvent (ESET) of 
11,080.33mg / L GAEAC. Young and old bay leaf 
extracts which were soaked for 24 hours (ESAM 
and ESAT) had the lowest antioxidant capacity 
(70.94 and 291.22mg / L GAEAC, respectively). 
The average antioxidant capacity can be seen in 
Figure 1.

Figure 1: Antioxidant capacity of bay leaves

Description: GAEAC = Gallic acid equivalent 
antioxidant capacity

DISCUSSION

Bay leaves (Syzygium polyanthum) are rich in 
tannins, flavonoids and essential oils (0.05%) which 
consist of eugenol and cytral. The chemical components 
of the bay leaf have a functional role, including 
antimicrobial, anti-inflammatory, anti-fungal and 
analgesic compounds5.

Extraction of bay leaves aims to separate the active 
compounds from their original ingredients so that they 
have maximum functional activity. The extraction 
process uses a solvent to dissolve the active compound in 
the material according to the characteristics of the active 
compound to be separated. Polar solvents (such as water 
and ethanol) can separate active compounds in materials 
that are hydrophilic, while non-polar solvents (such as 
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hexane) are only able to dissolve active compounds 
that are hydrophobic. Shriner et al. (1980) state that 
polar solvents will dissolve polar solutes and non-polar 
solvents dissolve non-polar solutes or a so-called “like 
dissolve like” process6.

Candida albicans is known as a facultative anaerobic 
organism (it can live without the need for oxygen). The 
fungus lives in a fairly large range of pH 4.5 to 6.5, 
with optimal growth temperatures of 28-37oC. Candida 
albicans fungi can be inhibited by the addition of young 
bay leaf extract soaked for 24 hours (ESAM). From 
Table 1 above, ESAM samples (young bay leaf extract 
soaked with water for 24 hours) showed high inhibitory 
power against Candida albicans by 12mm as well as 
control inhibitory power (micostatin). Other samples 
showed no inhibitory power against Candida albicans.

This result is very interesting because the simple 
extraction method is by soaking in water for 24 hours, 
by which the young bay leaf extract can provide an 
inhibitory effect on Candida albicans. It is suspected 
that antimicrobial compounds, especially antifungal 
(Candida albicans), have polar (hydrophilic) properties 
that are easily soluble in water, and are found in young 
bay leaves. This is in line with research conducted by 
Hendradjatin (2009) who found soaked bay leaves 
(infusion of bay leaves) have an inhibitory effect on 
V 7. cholerae (minimum concentration of 3.12%), and 
pathogenic E. coli (minimum concentration of 12.5%).

Control inhibitory power (micostatin) against 
Candida albicans fungi is also high. Mikostatin is often 
used to reduce fungal growth. Koneman et al. (1988) 
revealed that the presence of the inhibition zone showed 
evidence that these microorganisms were susceptible to 
the influence of these types of antibiotics8. The greater 
the inhibition zone, the greater the effectiveness of these 
antibiotics in the treatment of these microorganisms.

The antioxidant capacity of an ingredient is the 
ability of compounds in these ingredients to reduce free 
radicals. The ability of these antioxidant compounds is 
much influenced by the presence of hydroxyl compounds 
found in these materials, such as phenolic compounds. 
These components can inhibit oxidation reactions and 
are able to capture free radicals9.

Extraction using ethanol on young and old bay 
leaves is able to dissolve the antioxidant compounds in 
bay leaves more optimally than using non-polar hexane 

solvents. This shows that most of the antioxidants in bay 
leaves have high polarity (hydrophilic). The ability of 
ethanol to dissolve antioxidant compounds in bay leaves 
is also more optimal than by dissolving with water or 
boiling. Dissolving antioxidant compounds in bay leaves 
with water for 24 hours produces very little antioxidant 
capacity, as well as boiling.

Interestingly, this study shows that the high 
antioxidant capacity of bay leaf extract samples was 
not directly proportional to its ability to inhibit Candida 
albicans. ESEM and ESET samples with the highest 
antioxidant capacity did not have inhibitory power 
against Candida albicans. In contrast, ESAM samples 
having the lowest antioxidant capacity, actually have 
inhibitory power against Candida albicans.

CONCLUSIONS

Extraction with 24-hour immersion (ESAM) had 
the highest level of inhibition against Candida albicans 
(12mm). Young bay leaf extract using ethanol (ESEM) 
solvent had the highest antioxidant capacity (11,273.41mg 
/ L GAEAC). Future studies can continue this research 
in subsequent clinical trials to see the effectiveness of 
selected extracts on Candida albicans found in women 
with pathological female vaginal discharge.
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ABSTRACT

The hospital arrival time intervals of Acute Coronary Syndrome (ACS) patients is calculated from the onset 
of pain to arriving at the hospital. Various factors may affect the hospital arrival time interval including the 
presentation of symptoms. The purpose of this study was to analyse the relationship between the variables 
of presenting symptoms and the hospital arrival time intervals among ACS patients at Karsa Husada Batu 
Hospital and Dr. Soepraoen hospital in Malang, East Java, Indonesia. The research method employed was 
an analytical observation with a cross-sectional approach. Using a purposive sampling technique, a total 
sample of 26 ACS patients were recruited. The study was conducted between February and May 2018 (3 
months). The significance of the association was set up as having a p-value of less than 0.05. From the data 
analysis, we found that the presenting symptom variables of provocation, radiation, severity, accompanying 
symptoms and time were significantly associated with the hospital arrival time interval. Quality and location 
were not significantly associated with the hospital arrival time interval. ACS patients who experienced pain 
symptoms with triggers, felt the pain spreading, had a higher level of severity, had accompanying symptoms, 
and felt continuous pain might have a shorter hospital arrival time interval than their counterparts. Presenting 
symptoms is a crucial factor to reduce the hospital arrival time interval. Therefore, patients and their families 
should recognise all aspects of the ACS symptoms.
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INTRODUCTION

Acute coronary syndrome (ACS) is an incident 
in the coronary arteries caused by thrombosis due to 
unstable atherosclerotic rupture. It includes ST-segment 
elevation myocardial infarction (STEMI), non-ST-
segment elevation myocardial infarction (NSTEMI) and 
unstable angina (UA). ACS, along with coronary artery 
disease (CAD), accounted for approximately seven 
million deaths per year between 1990 and 2010 in the 

Asia-Pacific, with more than half of the deaths taking 
place in less developed countries.1 In the United States, 
coronary heart disease (CHD) is the major cause of 
cardiovascular disease (45.1%) which accounts for one 
in seven deaths annually or more than 360,000 deaths 
per year.2 By the end of 21st century, the CHD prevalence 
is estimated to increase by 120% among women and by 
137% among men in developing countries.2 Among 
hospitalised patients in Indonesia, cardiovascular disease 
accounted for the highest proportion of deaths from non-
communicable diseases (9.5%) in 2010.3

ACS patients require immediate treatment to 
avoid further damage to the tissue. However, many 
patients arrive too late at the hospital or delayed to seek 
treatment.4 Previous studies showed that pre-hospital 
delays are common around the world. Pre-hospital 
delays range from approximately under 2 hours in Spain, 
2 hours and 10 minutes in China, 2.2 hours in the US, 6 
hours in India, and 7.8 hours in Jordan.5-9 The hospital 
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arrival time interval is calculated from the onset of pain 
until the patient’s arrival at the hospital.

Presenting symptoms are one of influential factors 
related to the pre-hospital delay of ACS patients. Public 
awareness related to the severity and urgency of the 
presenting symptoms of ACS is generally low.8 Nurses 
and paramedics reported that patients usually confuse 
the presenting symptoms with digestive disorders or 
gastrointestinal problems. Additionally, cardiologists 
viewed that the pre-hospital delay was usually because 
of the patients’ misinterpretation about the presenting 
symptoms of ACS, thus only getting the medical 
examination after the symptoms worsened.8 Another 
study found that patients with a history of severe pain 
and a history of other diseases were more likely to 
have a shorter pre-hospital delay.10 Therefore, our study 
aimed to explore the relationship between the presenting 
symptoms and the hospital arrival time of the ACS 
patients who were hospitalised in two different hospitals 
in Malang, Indonesia.

METHOD

We applied an analytical observation design with 
a cross-sectional approach. The sampling technique 
employed was non-probability sampling in which the 
study subjects were purposively selected and recruited. 
The study population was ACS patients who were 
admitted to the emergency department and hospitalised 
in Karsa Husada Batu General Hospital and Dr. 
Soepraoen district hospital in Malang, Indonesia. The 
data collection was conducted for 3 months starting 
between February and May 2018. Our study recruited 26 
ACS patients. We utilised primary and secondary data for 
the purpose of this study. The primary data was obtained 
from structured interviews with the respondents, while 
the secondary data was generated from medical records. 
The data was analysed statistically using the Fisher test, 
except for the presenting symptom variables of quality 
and severity which were examined using the Chi-square 
test and the Spearman test respectively. All statistical 
tests used SPSS 23.0 for the Windows Evaluation 
Version program. The significance level was set up at 
95% (p-value < 0.05).

RESULTS

Table 1 describes the characteristics of the respondents. 
Most of the respondents were older than 55 (53.8%), 
male (69.2%) and married (84.6%). More than half of the 

respondents had completed their education at elementary 
or junior school level and worked in the private sector or 
were self-employed. The majority of respondents were 
diagnosed with non-ST-segment elevation myocardial 
infarction (NSTEMI) (84.6%). Health insurance was the 
major type of hospital payment used by the respondents 
(73.1%). Most of the patients were on their first attack 
(73.1%) and were admitted directly to the emergency 
department without a medical referral (73.1%). At the 
time of attack, most of the respondents were at home 
(92.3%) and with their family (84.6%).

Table 1: Characteristics of the study subjects (n= 26)

Variables n %
Age

<55 years 12 46.2
>55 years 14 53.8

Gender
Female 8 30.8
Male 18 69.2

Education
No education 2 7.7

Primary/junior school 14 53.8
High school 6 23.1

Junior college 2 7.7
Higher education 2 7.7

Medical diagnosis
STEMI 4 15.4

NSTEMI 22 84.6
Payment of hospital

Self-pay 7 26.9
Health insurance 19 73.1

Occupation
Unemployed 6 23.1

Government employee 7 26.9
Private/self-employed 13 50.0

Marital status
Married 22 84.6

Single/divorced/widow 4 15.4
Number of attack

First 19 73.1
Second 5 19.2

Third or more 2 7.7
Referral

Yes 7 26.9
No 19 73.1
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Conted…

Situation
Alone 3 11.5

With family 22 84.6
With community 1 3.8

Place of attack
At home 24 92.3

At prayer room 1 3.8
On a travel 1 3.8

Table 2 presents the distribution of the respondents 
based on the presenting symptoms. The majority of the 
respondents reported that the symptoms were without 
any triggers (53.9%) by feeling a heavy pressure (50.0%) 
that was substernal (53.8%). The majority of respondents 
experienced non-spreading symptoms (53.8%) with a 
severity level between 7 to 10 (57.7%). Most of them 
reported having no accompanying symptoms (57.7%) with 
the present symptoms being intermittent (on-off) (53.8%).

Table 2: Distribution based on the presenting 
symptoms (n=26)

Variables of the Presenting 
symptoms n %

Provocation
With triggers 12 53.9

Without triggers 14 46.1
Quality

Burning 9 34.6
Heavy pressure 13 50.0
Sharp/stabbing 4 15.4

Location
Substernal 14 53.8
Left chest 12 46.2

Radiation
Non-spreading 14 53.8

Spreading 12 46.2
Severity

Scale of 1,2,3 0 0
Scale of 4,5,6 11 42.3

Scale of 7,8,9,10 15 57.7
Accompanying symptoms

No 11 42.3
Yes 15 57.7

Time
Continuous 12 46.2
Intermittent 14 53.8

From Table 3, most of the respondents (n=19) had 
a hospital arrival time of more than 120 minutes. This 
means that they came to hospital over 2 hours after the 
feeling of pain began. However, from the raw dataset, 
it was found that the average time interval was 7.6 
hours (not shown in the table). Among the variables 
of the presenting symptoms, five variables including 
provocation, radiation, severity, accompanying 
symptoms, and time showed a significant association 
with hospital arrival time.

Table 3: The summary of the relationship between 
the presenting symptoms and the hospital arrival 

time of the ACS patients

Variables of 
presenting 
symptoms

Hospital arrival time

p-value<120 
minutes
n (%)

>120 
minutes
n (%)

Provocation
With triggers 0 (0.0) 12 (63.2)

0.005
Without triggers 7 (100.0) 7 (36.8)

Quality
Burning 2 (28.6) 7 (36.8)

0.902Heavy pressure 4 (57.1) 9 (47.4)
Sharp/stabbing 1 (14.3) 3 (15.8)

Location
Substernal 5 (71.4) 9 (47.4)

0.261
Left chest 2 (28.6) 10 (52.6)

Radiation
Non-spreading 6 (85.7) 6 (31.6)

0.021
Spreading 1 (14.3)  13 (68.4)

Severity
Scale of 1,2,3 0 (0.0) 0 (0.0)

0.006Scale of 4,5,6 1 (14.3) 10 (52.6)
Scale of 7,8,9,10 6 (85.7) 9 (47.4)

Accompanying symptoms
No 7 (100.0) 8 (42.1)

0.010
Yes 0 (0.0) 11 (57.9)

Time
Continuous 6 (85.7) 6 (31.6)

0.021
Intermittent 1 (14.3) 13 (68.4)

DISCUSSION

From the sociodemographic characteristics of the 
present study, most of the ACS patients were male, 
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aged older than 55 years old, educated up to primary 
school/junior school level, were currently married, and 
were employed. For the presenting symptoms of ACS, 
most of the respondents complained about feeling a 
heavy pressure that occurred substernal but that did not 
spread to other areas of the body. While most of the 
respondents reported arriving at the hospital 2 hours 
after the presentation of symptoms, the average hospital 
arrival time was 7.6 hours. This high average hospital 
arrival time is quite alarming for the patient safety. An 
arrival time of more than 4 hours after the onset of the 
symptoms delays thrombolytic therapy, which reduces 
the opportunity for reperfusion.4 A study in Ireland 
reported that the average hospital arrival time of ACS 
patients was 4.06 hours, ranging from 2.7 hours for 
STEMI patients, 4.51 hours for N-STEMI patients, and 
5.5 hours for AU patients.11 

Our study results found that the variables of 
provocation, radiation, severity, accompanying 
symptoms, and time were significantly associated with 
the hospital arrival time. Other variables of location 
(location of pain) and quality did not show a significant 
association with hospital arrival time. The variable of 
provocation reported that most of the respondents (n=14) 
experienced pain symptoms without a trigger. When the 
arteries constrict due to atherosclerosis, the heart may 
still get enough oxygen to pump blood when at rest. On 
the other hand, exercise increases the work of the heart 
and the narrowed arteries may not be able to supply 
enough oxygen to the heart. A person with a narrowed 
coronary artery may experience unstable angina while 
exercising or working hard.12

Most of the study respondents (n=14) also reported 
the pain not spreading to other areas around the chest 
such as the neck, back, arms, and upper arms. Three out 
of four patients diagnosed with STEMI experienced a 
spreading of the pain. Ischemic chest pain is classically 
described as spreading from the chest to one or both 
arms. A person with the presenting symptom of pain 
spreading from the chest to the shoulder or both arms 
is more likely to have ACS by 4 times.11 However, no 
association was found between the spread of chest pain 
with hospital arrival time interval.11

In our study, almost half of the respondents 
experienced pain symptoms on a scale of 7, 8, 9 or 
10. A study by O’Donnel et al. found that the faster 
onset of ACS (marked by the presence of chest pain, 
symptoms that appear suddenly, persistent symptoms, 
and symptoms of severe pain) had a shorter hospital 

arrival time interval of less than 2 hours.14 Patients with 
fast onset ACS are more likely to immediately seek help 
from the hospital than patients with slow onset ACS.14 
Another study also reported that 20% of ACS patients 
immediately went to hospital after experiencing an 
increased level of pain.10

The presence of accompanying symptoms is 
associated with the hospital arrival time interval. This 
finding supports the results of a previous study, stating 
that ACS patients with accompanying symptoms of 
chest pain and diaphoresis were more likely to arrive 
at the hospital faster than those without accompanying 
symptoms.15 The sicker patients may seek treatment 
more quickly than lesser pained patients.

In our study, most of the respondents reported 
intermittent pain symptoms (n=14). Continuous pain is 
associated with a shorter hospital arrival time interval. 
This result confirmed the previous finding that continuous 
symptoms are significantly associated with shorter delay 
times related to hospital arrival in all groups (STEMI, 
NSTEMI, and AU).11 In an ACS patient with typical 
angina, a feeling of tension is present in the retrosternal 
area, spreading to the neck, jaw, inter-scapular area, left 
arm, shoulder or epigastrium.16 In contrast, non-cardiac 
chest pain tends to be in the middle or lower abdominal 
area, in the chest area especially in the left ventricular 
apex or costochondral meeting and then spreading to the 
lower extremities.16

CONCLUSIONS

In this present study, more respondents arrived at 
the hospital after 120 minutes of presenting symptoms. 
The average hospital arrival time interval was 7.6 hours 
after the patients started to feel pain. The presence of 
triggers, the spreading of pain, the high level of severity, 
and the accompanying symptoms as well as continuous 
pain were associated with a shorter hospital arrival time 
interval. To reduce the hospital arrival time interval, 
patients and their families should be educated about the 
presenting symptoms. However, factors other than the 
presenting symptoms that may affect the hospital arrival 
time interval should be considered in future studies.

Ethical Clearance: Ethical approval was granted by 
the School of Public Health in Airlangga University, 
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ABSTRACT

Pregnancy is an event starting from conception and ending with the onset of labour. To promote the maternal 
outcome of healthy mothers and babies, husbands are encouraged to increase their participation in pregnancy 
care. This study aimed to analyse the determinants of the husband’s participation in pregnancy care. This 
study employed an observational analytic research methodology with a cross-sectional design. The study 
sample size was 20 pregnant women attending Mulyorejo public health centre in Surabaya city, Indonesia. 
The sample was selected using the random sampling technique. The respondents were the husbands of the 
recruited pregnant women. The data was collected using a self-reported questionnaire. The statistical test 
used was multiple logistic regression analysis. The results of the data analysis showed that the knowledge 
of pregnancy care and level of education were significantly associated with the husband’s participation in 
pregnancy care (OR= 0.014 and OR=0.033, respectively). The variables of level of income and parity had no 
significant relationship with the husband’s participation in pregnancy care. Motivating husbands to increase 
their support of pregnancy care is crucial to improving the positive maternal and neonatal health status.
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INTRODUCTION

By 2012, the Maternal Mortality Rate (MMR) in 
Indonesia was still high at 359 per 100,000 live births. 
It  decreased to 305 per 100,000 live births in 2015.1 
Meanwhile, the rate of attending the minimum four 
antenatal care (ANC) visits has decreased from 87.48% 
in 2013 to 85.35% in 2016.1 The 2012 Indonesian 
Demographic and Health Survey (IDHS) reported that 
approximately 79% of men accompany their pregnant 
spouses to ANC.2 This report also presented that about 
68% of pregnant women selected health facilities as 
their place of delivery.2

To improve maternal and child health status, 
the Indonesia Ministry of Health (MoH) strongly 

recommends a minimum of four ANC check-ups 
by health professionals.3 During ANC, the health 
professional measures the body weight and height, 
blood pressure and mid-upper arm circumference, and 
fundal height. Pregnant women receive tetanus toxoid 
immunisation, iron tablet, and health counselling.3 
Health professionals provide health education especially 
related to pregnancy care, danger signs in pregnancy, 
childbirth preparedness, early breastfeeding initiatives 
and exclusive breastfeeding, neonatal care, and family 
planning advice.3 Pregnancy care is intended to help the 
mother maintain her health and the health of her foetus 
through promoting self-care behaviour such as bathing, 
cutting of the nails, cleaning their intimate organs, breast 
care, brushing their teeth, having the recommended 
prenatal care, adopting nutrition management, regularly 
doing pregnancy exercises and adequate rest.3,4

Husbands are advised to accompany their wives 
during ANC.3 The husband is expected to recognise 
any signs of pregnancy complications and to actively 
arrange transport and the place for delivery.5 Knowing 
the danger signs in pregnancy is crucial to obtain 
immediate treatment and to prevent severe morbidity 
and mortality.6,7  Some studies highlighted the reasons 
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of maternal death including delays in managing 
complications during labour due to delays of the 
husbands in making the decision to seek medical help in 
a health facility.8,9 A lack of communication between the 
husband and wife also affects the pregnancy outcome.10 
A previous study on Suami Siaga or Alert Husband in 
Indonesia found that husbands who were engaged in 
discussions to arrange transport, a place of delivery, 
blood transfusion, and delivery cost were more likely to 
accompany their wives to ANC and tended to have their 
wives give birth in a health facility.11

Surabaya is one of the biggest cities in Indonesia, 
with a population of approximately 2.9 million in 
2015.12 Surabaya has successfully decreased the 
maternal mortality rate from 119.15 per 100,000 live 
births in 2013 to 85.72 per 100,000 live births in 2016.13 
In addition, approximately 96.6% of pregnant mothers 
had an ANC visit at least once.13 This success was partly 
contributed to by the Surabaya 1000 First Days of Life 
program, which aimed to educate engaged or newly 
married couples about reproductive health.13 Considering 
the significant role of the husband in promoting maternal 
health, the purpose of this study was to examine the 
determinants of the husband’s participation in pregnancy 
care in Surabaya city.

METHOD

We employed an observational analytic research 
study using a cross-sectional design. The study took 
place in the Mulyorejo sub-district of Surabaya City, 
East Java between October and November 2017. The 
sample population was 39 pregnant women attending 
Mulyorejo public health centre during the study period. 
Using a random sampling technique, we recruited 20 
respondents to participate in the study.

The data collection was conducted using a self-
reported questionnaire targeting the husbands of 
the pregnant women participating in the study. The 
independent variables included knowledge of pregnancy 
care, level of education, level of income, and parity. The 
dependent variable was the husband’s participation in 
pregnancy care (0=less participate, 1=fully participate). 
The data was statistically analysed using multiple 
logistic regression.

RESULTS

As shown in Table 1, most of the husbands fully 
participated in pregnancy care (65%). Most of them 

also had good knowledge of pregnancy care (65%). The 
majority of husbands had a high level of education or 
had at least graduated from senior high school (70%) 
and had a high level of income. Most of them had 1 – 2 
children (60%).

Table 1: Characteristics of the husbands

Variable n (%)
Husband’s participation

Full participation 13 (65)
Lesser participation 7 (35)

Knowledge of pregnancy care
Good 13 (65)
Poor 7 (35)

Level of education
High education 14 (70)
Low education 6 (30)

Level of income
High 15 (75)
Low 5 (25)

Parity
1-2 12 (60)
3-4 8 (40)

Table 2 displays the relationship between the 
independent variables and the husband’s participation 
in pregnancy care. Knowledge of pregnancy care and 
level of education had an inverse association with the 
husband’s participation in pregnancy care. Husbands 
with a higher knowledge of pregnancy care were 
71 times less likely to participate in pregnancy care 
(OR=0.014) than husbands with less knowledge of 
pregnancy care. Husbands with a high level of education 
were 30 times less likely to participate in pregnancy care 
(OR=0.033) than those with a low level of education. 
The other variables of level of income and parity had no 
significant association with the husband’s participation 
in pregnancy care.

Table 2: Multiple logistic regression of the 
husband’s participation in pregnancy care

Variables

Husband’s participation

p-
va

lu
e

O
RLess 

participation
n (%)

Full 
participation

n (%)
Knowledge of pregnancy care

Low 1 (8.0) 12 (92.0)
0.004 0.014

High 6 (86.0) 1 (14.0)
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Level of education
Low 5 (83.0) 1 (17.0)

0.011 0.033
High 2 (14.0) 12 (86.0)

Level of income
Low 3 (60.0) 2 (40.0)

0.191
High 4 (27.0) 11 (73.0)

Parity
1–2 3 (25.0) 9 (75.0)

0.258
3–4 4 (50.0) 4 (50.0)

DISCUSSION

Knowledge of pregnancy care: The results of the 
logistic regression analysis showed that knowledge 
of pregnancy care was significantly associated with 
participation in pregnancy care. However, the higher 
the knowledge, the less they participated in pregnancy 
care (OR=0.014). Participation in pregnancy care was 
measured by the husband’s active support of their wife 
in maintaining a healthy life style throughout pregnancy, 
such as taking vitamin A and iron tablets, controlling 
their sugar and salt intake, eating nutritious food, and 
accompanying their wives to ANC visits.  According to 
Baston and Jennifer (2012), pregnant women should gain 
weight, least 11-15 kg throughout pregnancy, eat healthy 
food, and consume supplementary food such as vitamin 
A, D, folic acid, and iron tablets.5 Pregnant women are 
restricted when consuming salt, no more than 6 grams 
a day, > 300 mg of caffeine per day, and no smoking or 
being exposed to smoke.5

Husbands may think that their wives also have 
good knowledge about pregnancy care, and therefore 
they expect their wives to know what to do without 
their involvement. A previous study in Kenya reported 
that the men’s reluctance to participate in prenatal care 
was due to the perception about the exclusive female 
role in pregnancy support.14 Another previous study in 
Indonesia reported that the husbands were busy at work, 
which limited their participation in prenatal care.15 On 
the other hand, the husband’s advice for their pregnant 
wives on not working too much had been considered 
sufficient participation in pregnancy care.15

The husband’s participation in pregnancy care may 
positively influence maternal health. The wives would 
be emotionally supported and motivated to maintain 

their health by undertaking activities that are beneficial 
for pregnancy.16 The husband is the closest relative to the 
wife, and therefore has an important role in helping their 
wife to manage a healthy pregnancy.17

Based on this result, to promote the husband’s 
participation, despite the importance of knowledge in 
pregnancy care, improving the husband’s motivation 
to participate in prenatal care should be encouraged. 
Acquiring knowledge may lead to behaviour change, 
therefore motivating the husbands to take part in 
pregnancy care should be promoted.18

Level of education: Education is a strong predictor of 
ANC utilisation as reported in many studies.11,19,20 In 
this present study, level of education was significantly 
associated with the husband’s participation in pregnancy 
care. A study in Egypt found that the woman’s level 
of education was significantly associated with an 
awareness of the danger signs of pregnancy.19 The higher 
level of the husband’s education was associated with the 
provision of financial support to allow them to attend 
prenatal care as reported by a study in Myanmar (OR= 
6.08; 95% CI: 1.48–25.97).21

Using the datasets from a nationwide survey, a 
previous Indonesia study found that a higher level of 
women’s education increased the chance of delivery in a 
health facility by 2.6 times (95% CI: 1.4–4.6), however, 
no significant association was found between the 
husband’s education level and their presence at ANC.11 
However, the results of our study showed that the high 
level of education reduced the chance of the husbands 
to participate in pregnancy care. Husbands with a high 
level of education were those who had completed at least 
the secondary level of education. This finding suggests 
that there might be other more influential factors such 
as culture and belief that affect the willingness of the 
husband to participate pregnancy care.22 Future studies 
are recommended to include the aforementioned factors 
when assessing the husband’s participation in maternal 
health care.

Other non-significant variables; income level and 
parity: Previous studies in Indonesia and elsewhere 
highlighted the significant relationship between level 
of income and parity with the involvement of the 
husband being involved in maternal health.11,20 Having 
a higher level of income increased the probability of 
the likelihood of the husbands participating in ANC 
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visits. Facility-based delivery decreased along with the 
increase of parity.11 A study conducted in a sub-district 
of Sumatra, Indonesia, described the mother’s resistance 
to having an ANC check-up because of being ashamed 
for having more than three children, being afraid of 
being scolded by the midwives, and feeling confident 
from their previous pregnancy.15 However, the results of 
our study found there to be an insignificant relationship 
between the factors of level of income and parity, and 
the husband’s participation in pregnancy care. The small 
sample recruited in this study may affect this result.

Having more children means that the husbands have 
more responsibility when it comes to taking care of their 
families. The husbands may experience stress due to 
financial problems and were worry about the future and 
their abilities as the household leader which may affect 
their relationships with their wives and other family 
members.23

In a patriarchal community, a husband as the 
household leader has the obligation to meet the family’s 
needs, including taking care of his pregnant wife. 
Despite the insignificant factor of income related to the 
husband’s participation in pregnancy care, the financial 
aspect is important to ensure the women’s access to 
maternal healthcare. Adequate access to maternal health 
care is important to achieve positive maternal and 
neonatal outcomes.24 To support their wives, husbands 
are expected to ensure that their wives having sufficient 
nutritional intake and other supplementary food for 
pregnancy, and have enough exercise and rest. The 
husbands should also provide their pregnant wives with 
comfortable clothes and shoes that enable smooth blood 
circulation.25 Maternal complication may occur from 
mild to severe.26 Some common complaints of pregnant 
women include headache, nausea and vomiting, 
urination, diarrhoea, and stiffness in the hands and feet 
(swelling and leg cramps). Therefore, the husband’s 
support is important to help the wives feel comfortable 
and stay healthy.

CONCLUSION

The husband’s knowledge of pregnancy care and 
level of education are significant factors involved in 
influencing the husband’s participation in pregnancy 
care, as described from the results of our study. However, 
both level of income and parity were found to have no 
significant relationship with the husband’s participation 

in pregnancy care. A good understanding of pregnancy 
care, however, does not always motivate the husbands to 
participate. Similarly, a high level of education does not 
always promote the husband’s increased participation in 
pregnancy care. Other factors of culture and belief may 
have an important roles in encouraging the husbands to 
be more attentive to their wives needs during pregnancy. 

Health professionals in this area and other 
similar settings should promote health education 
and counselling about prenatal care by involving the 
husbands. Husbands who accompany their wives to a 
health facility for ANC should be invited to be with their 
wives during any health examinations. By doing so, 
the husbands will understand the health status of their 
pregnant wives and will have the opportunity to discuss 
with the health professionals about planning the delivery 
and family planning after childbirth. We recommend for 
future studies to include the factors of culture, belief, 
and access to health professionals in examining the 
husband’s factors in association with their participation 
in pregnancy care.
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ABSTRACT

Having the mother diagnosed with breast cancer may create difficulty for the family in relation to accepting 
it, especially for the daughter who cares for the sick person. This qualitative study aimed to explore the 
experience of the daughters of women with breast cancer and to understand the meaning of acceptance. 
The study employed a phenomenological approach by involving eight participants whose mothers were 
hospitalised with breast cancer in East Java. The data collection was conducted through a semi-structured 
interview. The data was transcribed verbatim and analysed using the Braun & Clarke method. Two themes 
emerged, namely (1) feeling the mothers’ feelings, and (2) being sincere and surrendering to God. This 
findings reflect the empathy of the daughters and their faith and cultural background as Javanese Muslims. 
Health professionals are recommended to provide mental and spiritual support for the daughters to help 
them in the acceptance process.

Keywords: acceptance, breast cancer, mother-daughter, feelings

Corresponding Author:
Sirli Mardianna Trishinta
Doctoral Program of Public Health,
Faculty of Public Health, Universitas Airlangga,
Mulyorejo, Surabaya, Indonesia
Faculty of Public Health,
Universitas Tribhuwana Tunggadewi Malang
Email: sirli.sinta@yahoo.com

INTRODUCTION

Breast cancer is one of the leading causes of death 
among women around the world.1 Among all cancer 
cases, breast cancer contributed to 43.3% of new 
cases and 12.9% of deaths.1In Indonesia, the estimated 
mortality rate of female breast cancerwas 41% out of the 
female breast cancer incidence rate of 48,998 cases in 
2012.2According to the Indonesian Ministry of Health 
(MoH), East Java ranked with the second highest number 
of breast cancer cases in Indonesia.3

Upon being diagnosed with breast cancer, the 
patients develop physical and emotional changes which 

can affect their family members. Psychological changes 
also affect the family well-being from providing complex 
care for the patients with breast cancer.4 Providing 
family support for breast cancer patients includesfamily 
attitude, actions and the acceptance of the patient’s 
condition.4 Acceptance is the stage when someone 
accepts the fact that the loved one has physically gone, 
and acknowledges the reality that is experienced.

Nurses as the professional caregiver have the role 
of preventing negative internalisation and facilitating 
the acceptance process.5 Nurses may emphasise giving 
empathy to the patients and their families by looking at the 
situation from the person’s perspective, and adjusting to 
their diverse responses.5Based on our preliminary study 
in the chemotherapy room of Dr. Soepraoen’s Hospital 
in Malang, Indonesia, breast cancer accounted for 88% 
of cancer cases. All cancer patients were accompanied 
by their adult daughters.

A previous study reported that adult daughters 
who care for their mothers with cancer experienced 
active coping adaptations, omission behaviour, self-
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blaming behaviour,and difficulties in care.6 Their study 
underscored the need for nurse-adjusted interventions in 
order to consider the unique psychosocial characteristics 
of the adult daughters as the primary caregiver for their 
mothers when fighting breast cancer. Understanding the 
daughter’s acceptance of the mother’s condition with 
breast cancer will help the nurses to make appropriate 
adjustmentsin the nursing intervention. Therefore, our 
study aimed to explore the meaning of the daughter’s 
acceptance from their experience of caring for their 
mothers with breast cancer.

METHOD

This present study used a phenomenological approach 
to describe the phenomenon. Eight daughters who cared 
for their mothers with breast cancer at Dr. Soepraoen 
Hospital, Malang, Indonesia were recruited. Other 
inclusion criteria when selecting the study participants 
included being of an agebetween 20 to 40 years, living 
together with the mother, having completed at least a 
secondary level of education, and having cared for their 
mothers who had been diagnosed with breast cancer of a 
minimum stage 2 for at least 2 months. The participants 
were given information about the study and their right 
to withdraw from the study at any time. All participants 
submitted written consents before the interview.

The data collection was conducted using a semi-
structured interview with the researchers acting as 
the main instrument. The interviews were conducted 
throughout May 2017 at the participants’ homes 
for their convenience. The interviews lasted about 
60 minutes each, and they were tape-recorded and 
transcribed into text. The researcher also made notes 
to help to complete the data. The data was analysed 
through several steps as suggested by Braun & Clarke 
(2013), including getting familiar with the data, coding, 
selecting the themes, analysing the themes, determining 
the themes, and formulating the results.7 The data was 
validated by applying the transferability, dependability, 
confirmability, and credibility as suggested by Lincoln 
and Guba (1985).8

RESULTS

The characteristics of the study participants have 
been shown in Table 1. Most of the respondents were 
aged between 26-30 years old (62.5%), had completed 
senior high school (62.5%), and were housewives 

(37.5%). Most of the respondents had not yet married 
(62.5%) and lived in the Malang district (50.0%).

Table 1: Sociodemographic characteristics of the 
study participants

Variables N (%)

Age
– 25 2 (25.0)

26 – 30 5 (62.5)
> 31 1 (12.5)

Education
Senior high school 5 (62.5)
Higher education 3 (37.5)

Employment 

Unemployed 2 (25.0)
Housewife 3 (37.5)

Self employed 1 (12.5)
Employed 2 (25.0)

Marital status
Single 5 (62.5)

Married 3 (37.5)

Place of 
residence

Malang district 4 (50.0)
Pasuruan district 1 (12.5)

Blitar district 1 (12.5)
Malang city 1 (12.5)

Probolinggo district 1 (12.5)

As shown in Table 2, most of the mothers of the 
participants (50%) had been diagnosed with breast cancer 
for 6 – 12 months. Most of the patients had been undergoing 
surgery and chemotherapy (87.5%). The majority of the 
patients relied on medical treatment only (62.5%). 

Table 2: Characteristics of the mothers of the study 
respondents

Variables N (%)

Duration of the 
illness since 

diagnosed (months)

3–6 2 (25.0)
6–12 4 (50.0)
>12 2 (25.0)

Stages of cancer
Stage 2 3 (37.5)
Stage 3 2 (25.0)
Stage 4 3 (37.5)

Intervention
Chemotherarapy 1 (12.5)

Chemotherapy and 
surgery 7 (87.5)

Type of treatment
Medicine only 5(62.5)
Medicine and 

alternative 3 (37.5)
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From the analysis of the interview transcripts, 
two themes emerged, namely 1) feeling the mother’s 
feelings, and 2) being sincere and surrendering to God. 
Each theme had two subthemes, as described below. 

Theme 1: Feeling the mother’s feelings

Most of the participants revealed that their close 
relationship with their mother made them feeling their 
mother’s suffering upon being diagnosed with breast 
cancer. At this point, the daughters expressed their 
feelings in relation to dealing with the painful reality and 
their empathy toward their mother’s condition.

Subtheme 1:facing the painful reality: Being 
diagnosed with breast cancer is a painful reality for 
any woman and their closest relatives. The daughters 
described their feelings of helplessness, yet they were 
also trying to endure the suffering. The first categorythat 
emerged in this subtheme was unpleasant shocks. The 
participants felt disbelief after learning that their mothers 
had developed breast cancer. 

“The doctor said (that) my mother had a breast 
cancer. I was so shocked” (P1, line 49).

“How come my mother can get this disease?” (P7, 
line 98).

The second category reflects the participants’ 
helplessness at accepting their mother’s illness, as 
represented in the following statement. 

“It is hard to accept (this reality), but what can I 
do?” (P1, line 58).

Subtheme 2: Being empathicto their mother’s 
conditions: In this subtheme, the participants described 
their feeling of worry over their mother’s condition. The 
first category in this subtheme was being worriedabout 
their mother’s illness. The participants expressed their 
worry about their mother’s chance of survival.

“I am afraid that my mother will never recover”. 
(P8, lines 33 and 99).

“I can’t imagine if she will leave us so soon”. (P3, 
line 77).

In the second category, the participants expressed 
their extraordinary feeling of empathy for the painful 
condition that their mothers were suffering from.

“When she complained about the extreme pain, it is 
hard to tell how much I could feel it”. (P 1 line 175)

“I felt (that) I could not see her suffering”. (P5, line 
150).

The third category in this subtheme was that the 
participants told the researcher about harbouring their 
sadness due to their mother’s condition. 

“I often secretly cried”. (P6, line 166)

“I tried to be strong in front of her”. (P7, line 118).

Theme 2: being sincere and surrendering to God

The participants described their experience in going 
through the illness and caring for their mothers with 
breast cancer with sincerity. The condition also enhanced 
their faith, as they surrendered to God with hope. 

Subtheme 1: going through the illness: In dealing with 
the reality of their mother’s condition, the participants 
expressed how they tried to accept the illness. They 
considered that the illness was a part of the life process, 
and that they must sincerely care for their mothers.

“I tried to accept this with my heart and care for her 
with sincerity”. (P4, line 153)

“Life is like this… just go with it”. (P1, line 223; 
P5, line 252)

Subtheme 2: Surrender to God: In this subtheme, the first 
category was asking for help from God. They believed that 
all diseases are from God as a trial in the lives of human 
beings (P 2). They also believed that all diseases have a 
cure and that only God canprovide the cure.

“Bismillah (A Muslim’s word which means in the 
name of God), I give up this fate to God. He create 
diseases, so He also provides the cure”. (P7, line 134, 
243, 278).

The participants also stated that they have increased 
their spirituality as a way ofhoping for a miracle cure for 
their mother’s survival, as well as to gain strength when 
caring for the sick person (P1, P4, and P7).

The second category was patience in caring. In 
understanding the severity level of the illness and the long 
clinical course of breast cancer, the participants expressed 
the need for patience when caring for the mothers.
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“We expect the best for her, so we must be patient”. 
(P2, line 301).

The third and the fourth category in this subtheme 
was the decision to surrender to God and preparing for 
the worst. The participants considered that despite all 
efforts and treatment, anything could happen if God is 
willing. Therefore, they should prepare themselves to 
accept whatever situations they face ahead. 

“Just surrender, whatever will be…” (P5, line 231; 
P8, line 255).

“Anytime we can lose her, so just get ready”(P5, 
line 204).

DISCUSSION

Feeling the mother’s feelings: This theme reflects the 
inner resistance of the participants in understanding their 
mother’s breast cancer. This first stage of grieving helps 
someone to overcome and survive. At this stage, rejection 
is usually only a temporary defence. Denial helps to 
accelerate the feelings of sadness.9 In the next stage, there 
is anger. Anger is an emotion that is most often used to 
manage loss. When diagnosed with a terminal illness, a 
person may express anger atthemselves, their relatives, 
health workers, and even God.10 For the family, they feel 
sad at the possibility of losing their loved ones.11

The daughter of a woman with breast cancer can 
feel loss due to the mother’s physical changes and the 
possibility of death.12 After experiencing the loss, some 
may develop a stage of depression, and then start to 
accept the new life condition.9,13Many factors influence 
the whole process including self-understanding, 
expectations, environmental barriers, social attitude, 
emotional stress, advice from others with good self-
adjustment, self-perspective, and self-concept.14The 
family’s acceptance influences the self and social 
adjustment.15 In social adjustment, in the acceptance 
stage, the family will be able to accept, pay attention, 
have feelings of tolerance, show empathy and sympathy 
and want to help the sick person, which is the beginning 
of the healing process.14

Being sincere and surrendering to God: Sincerity, 
in other words,reflects the nature of being genuine, 
and letting go, which refers to the process of releasing 
all forms of feeling. Sincerity is also understood as an 
acceptance condition.16,17 In this study, being sincere 

is interpreted as acceptance by the participants. In 
Javanese culture,the ethnicity of the study participants, 
sincerityis defined as accepting the conditions with a 
whole heart.16 In addition, as Muslims, the participants 
may also intend to have the pure intention of expecting 
God’s approval from doing deeds including caring for 
their sick mothers. This concept is similar to the concept 
of letting go, asproposed by Corey (2005). Letting go 
relates to the release of emotions that interferes with 
one’s social relationships.18

Surrender was interpreted by the participants in 
relation to their cultural background as Javanese Muslims. 
It referred to their helplessness in facing God’s supremacy. 
In this culture, a human being should submit to God’s 
rules and decisions.19 Therefore, a person  should worship 
God and pray when expecting help from God.20

Being sincere and submissive is a mental condition 
that relates to the ideology of being a servant of God. 
Developing sincerity and surrendering their hope to God 
is a spiritual approach that can be used by the daughters 
to cope with their mother’s condition. Although most 
people may express their acceptance of the sick person 
because of the family relationship, the response may be 
different. This response explains how the pattern of a 
family can adapt to the different individual’s situation.21

Families with a member that has been diagnosed 
with cancer have an exhaustive experience with many 
sacrifices from various aspects of life to make.22This 
situation demands that the family be prepared for the 
worst condition, feel frustration, and accept the threat 
of loss.23The acceptance of the family, especially the 
daughters’girls, will provide them with the “energy” and 
confidence to try to improve each of their abilities.6,21

CONCLUSION

Two themes that emerged in this study were (1) 
feeling the mothers’ feelings and (2) being sincere and 
surrendering to God, reflecting the participant’s journey 
when facing the reality of their mothers experience 
with breast cancer and coping with the conditions. As 
daughters, the participants feel dreadful upon learning 
of their mother’s diagnosis of breast cancer but then 
developed acceptance through their faith in God and 
their principlesrelated to life in the Javanese culture. 
Therefore, we suggest that nurses and other health 
professionals in the hospital should provide mental and 
spiritual support for the family members, especially the 
daughters who care for their sick mothers.
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ABSTRACT

Hospitals as health providers seek to understand the customers’ needs concerning the healthcare services. 
The success of the hospital management depends on how the hospitals meet the customer’s needs by 
understanding the situation and conditions of the customers, including knowing where the customer lives. 
This study aimed to obtain a geographical map of the hospital’s customer’s residencesbased on the sub-
districts in Surabaya city. A formal survey method was employed by using the secondary data obtained 
from the Medical Record Unit of Airlangga University Hospital. The sample size of the data was 10% 
of the number of patients from each year;2015, 2016, and 2017. Simple random sampling technique was 
employed by usingcomputer-generated selection. The data was entered into GIS mapping software. The 
results were shown in the form of a geographical map to observe the customer’s distribution. The use of 
customer mapping is useful to support the leaders of the hospital management in making a business plan, 
including the expansion of the healthcare services offered and increasing the number of customers from 
other potential areas of residence.
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INTRODUCTION

Healthcare service is one of the growing sectors 
in economy. Despite various negative opinions against 
free trade in healthcare, liberalisation in the health 
sector has enabled there to be consequences for national 
policy makers and health providers when it comes to 
meeting the population needs.1To survive the trade 
and service competition, health service institutions 
should understand the customer’s needs. Customers are 
central to the service business and should be involved 
in the production process.2 They have a crucial role in 
bridging with the providers so then the service product 
is known and accepted by the wider community.2 
Likewise, hospital services also depend on the value of 

the customers, both internal and external. In general, 
a customer as defined by the dictionary asa person or 
an entity who purchases goods or services produced or 
delivered by a business.

Despite the different conditions that sets them apart 
from other general customers, patients are the customers of 
a hospital or given health provider who receive the service 
after payment. By definition, apatient is a person receiving 
healthcare and medical treatment under a physician’s 
supervision.3 Patients, as the hospital customers, are 
different from other business customers because of their 
diseases or injuries that make them vulnerable, afraid, 
pained, where they become drug dependence, feel fatigued 
and experience confusion. On the other hand, in certain 
circumstances,patients have to make complex decisions 
about life and death in a short period of time. Buying 
hospital services is intended to improve their health status. 
However, in some cases, the outcome of the service is 
uncertain due to multifactorial influences.

As a business entity and healthcare provider, the 
hospital should be able to provide the required treatment 
that is unique for each individual based on the diagnosis 
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given by the physician. The service starts from the 
time of the patient’s admission, throughout the hospital 
stay, until their discharge from the hospital. Providing 
satisfactory healthcare service to the patients leads 
to higher customer satisfaction which is associated 
with adherence to the medical treatment provided and 
the continuity of care.4 Therefore, understanding the 
customers’ background and expectations is crucial for the 
hospital in order to meet their needs and to satisfy their 
patients. Mapping the patient’s location of residence is 
one way to understand the customer’s background. By 
mapping the patient’s location, the hospital will find it 
easier to observe the distribution of customer territory 
based on theirreal situation on a local map. Social 
mapping is conducted to find information related to the 
sociodemographic characteristics in a specific area in 
order to support the decision-making process.

The use of social mapping in decision-making is 
beneficial to inform individuals of the current position of 
society and to plan what actions are required. Airlangga 
University Hospital is a public healthcare entity that 
provides secondary and tertiary levels of care, established 
in 2011. It is located at the heart of Surabaya city, the 
second largest city in Indonesia. The city population 
was nearly 2.95 million in 2015.5 There are 59 hospitals 
and 103 specialist clinics that provide secondary and 
tertiary levels of healthcare.6Since the implementation 
of the national health insurance (NHI) scheme in 20147, 
other private and public hospitals also affiliate with the 
NHI agency in order to receive more patients. Other 
than that, all public and private hospitals are allowed to 
receive self-payment from patients. Although Airlangga 
Univeristy Hospital is a public entity with a non-profit 
orientation, the hospital should apply a strategic business 
plan to provide the customers with excellence and to 
improve the hospital business performance as indicated 
by an increased patient volume. Creating a social map 
of the hospital customers would help the hospital to 
plan health services that comply with the medical care 
standards as well as having a better customer orientation. 
Therefore, this paper aimed to describe the geographical 
distribution of the hospital’s customers through the 
map-making process and its implications for hospital 
decision-making.

METHOD

The map-making process was done by using 
Geographical Information System (GIS) software. 

The general purpose of mapping was to obtain a 
geographical description and to estimate the potential of 
the region. The hospital customer map allows for there 
to be observations of the patient volume from each sub-
district and the potential services offered by the hospital.

The process was initiated by collecting the secondary 
data of the patients admitted to Airlangga University 
Hospital between 2015-2017. The source of the data 
was the patient’s medical records. We generated the data 
from 10% ofthe number of patients each year, with an 
equal composition of patients admitted to the emergency 
department, outpatient units and inpatient units. The 
data sampling was done through computerised simple 
random sampling. As not all ofthe patient’s residence 
information containsazipcode, the data collected was 
based on the sub-districts within the administrative 
territory of Surabaya city.

RESULTS AND DISCUSSION

Surabaya city is administratively divided into 
31 sub-districts with a total land area of 350.5 square 
kilometres.5Airlangga University Hospital is located in 
Mulyorejo sub-district. In this study, we included the 
data of 5,647 patients admitted between 2015-2017. 
The details of the sample size from 2015 to 2017 were 
795, 1,735, and 3,117 respectively. From this data, we 
observedaremarkable annual increase of patient volume 
by 218% in 2016 and 170% in 2017. Overall, about 89% 
(n=5,024) of the sample subjects were from Surabaya 
city, while 11% were patients from other cities.

The hospital customer mapsof 2015, 2016, and 
2017 from Surabaya city were generated three maps. 
The legend on the right of the map presents the number 
of patients from each sub-district. We applied four scale 
categories based on the number of patients in each sub-
district in shades of grey colour, as follows:1)Very light 
grey: 0-50 patients; 2)Light grey: 51-150 patients; 3)Dark 
grey: 151-300 patients; 4. Very dark grey: > 301 patients.

From the first map, two sub-districts contributed 
51-150 patients, while five sub-districts contributed 
151-300 patients. The largest number of patients was 
contributed by Mulyorejo and Kenjeran sub-district. 
This map reflects that in 2015 the major customers of 
the hospital are the people living nearby to the hospital.

In the second map, there were 3 sub-districts that 
were light grey, 5 sub-districts that were dark grey, and 1 
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sub-district that was very dark grey. The largest number 
of patients were from Mulyorejo sub-district and other 
nearby sub-districts. The increased number of patients 
from 2015 to 2016 seems to largely be from the same 
sub-districts near to the hospital. A significant increase in 
the number of patients was also observed from Rungkut 
sub-district. 

As shown in the third map, there were 4 sub-districts 
that were dark grey and 3 sub-districts that were very dark 
grey. In 2017, most of the customers of the Airlangga 
University Hospital came from Tambaksari sub-district, 
Mulyorejo sub-district and Gubeng sub-district. These 
three sub-districts are among the sub-districts where there 
isahigh proportion of the population from the middle and 
upper level of income in Surabaya city.5It reflects the 
increased acceptance of the hospital of patientsacross 
all levels of income, which in turn increases the market 
potential of Airlangga University Hospital.

As shown from the first to third map, the expansion 
of the utilisation of Airlangga University Hospital 
was represented by the increased number of patients 
annually.Within the area of 10 kilometres, there are 
10 other government and private hospitals with a bed 
capacity ranging between 100-600. Most of the hospitals 
are teaching hospitals which have been operatingfor 
5-30 years. As a business entity, Airlangga University 
Hospital is competing with those hospitals when it comes 
to providing a quality healthcare service, especially for 
the population of Surabaya city itself. In 2015-2016, the 
branding of Airlangga University Hospital targeted the 
lower and middle income population. It was expanded 
to target the upper income population as well in 2017. 

According to McCarthyet al. (2016), the benefits 
of patient mapping are to support the planning 
of healthcare solutions by the multidisciplinary 
stakeholders in order to improve the hospital’s 
performance and patient satisfaction, as well as to 
alleviate the current constraints in the healthcare 
service.8Mapping involves a simple and appropriate 
visualisation of information that will help stakeholders 
to engage in the service, to collectively determine the 
objective and to monitor progress.9Theresults of the 
customer mapping can be used by the executive board 
of Airlangga University Hospital as a tool to support 
the development of amarketing strategy plan. The 
hospital’s marketing strategy is useful to determine the 
customer’s needs,which can be implemented through 

three stages including the selection of customer targets, 
the identification of customer expectations and the 
decisions of the marketing strategies. Based on these 
strategies, Airlangga University Hospital could prepare 
specific facilities based on the needs or expectations of 
the targeted customers. In addition, the hospital also 
requires applying quality control with a competitive 
price, while providing a comfortable environment for 
the patients to improve their experience when using the 
services of the hospital.

CONCLUSIONS

Customer mapping is important to support the hospital 
management when developing a business strategic plan. 
The map contains the geographic distribution of hospital 
patients, which can visually inform the stakeholders of 
the situation and condition of the hospital customers. 
The map is useful to help develop marketing strategies 
with an ultimate goal to increase patient volume. From 
the maps generated from the medical record data of 2015-
2017, the market share of Airlangga University Hospital 
has been expanded from the low and middle income 
communities to the upper income communities as well. 
From the customer mapping results, Airlangga University 
Hospital should continue improving their service quality, 
competitive pricing, and promoting the utilisation of 
the hospital services while providing a comfortable 
environment for a better customer experience. This can be 
achieved by improving the quality of the human resources, 
providing an efficient and effective care service, and 
setting a hospitality standard in addition to the standard 
operating procedures.
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ABSTRACT

This study aimed to develop a family resilience model to improve the quality of life of families with stroke 
patients. A cross-sectional quantitative study was employed to measure the data from 130 families. Structural 
equation modelling (SEM) was used to examine the relationship between the variables. The analysis method 
of Partial Least Square (PLS) was used to evaluate if the proposed model is suitable for the data based on 
goodness-of-fit.The family resilience model focused on the quality of life of a stroke-impaired family has 
been compiled with the variable modelling comprising of family crisis, stress management, and family 
resilience. The achievement of high family resilience was followed by improving the quality of family life 
with stroke in the domains of physical health, psychological, social and environmental. Family health efforts 
related to primary health care is expected to increase family resilience and quality of life.
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INTRODUCTION

Some sequelae of stroke,such as hemiparesis, 
lisp, swallowing difficulties, aphasia and confusion, 
commonly occur in stroke patients. Such alterations can 
cause stress to the stroke patients and to their family, who 
will look after them during follow-up care at home. The 
alteration of the physical condition of post-stroke patients 
especially that which leads to disability, will cause them 
to face obstacles in activities of daily living, making them 
dependent and affecting their quality of life1.

Basic health research (Riskesdas) data from 
2013 showed that the prevalence of stroke disease in 
Indonesia increases with age. The highest number of 
stroke cases diagnosed was in those aged 75 years old 
and over (43.1%). The prevalence of stroke based on 
sex was dominated by men (7.1%) compared to women 

(6.8%). Data from the East Java Health Office in 2012 
states that the most common in-patient diseases for type 
A hospitalswas stroke with 5,103 people. This was the 
same with type B, C, and D hospitals with 6,575 people, 
3,573 people and 548 people respectively2.

Families experienced anxiety and had symptoms of 
sadness, palpitations and insomnia. Another threatening 
stressor for the family was the alteration of their 
economic status3.Bakas et al. states that the family 
usually ignore their health condition and generally, the 
health care providers also do not give them too much 
attention during the treatment4. The family should get 
attention and support from the health care providers 
regarding their needs in order to keep healthy, so they 
can give optimum support to their family in terms of 
information, and emotional support and appreciation5.

The family must be prepared from the early 
acute phase of the disease up to their discharge from 
hospital,including the follow-up treatment at home. 
A study concluded that the family will be motivated 
and ready to provide care at home through discharge 
planning6. In relation to stress management through 
health education efforts, of which discharge planning 
is one, it can enhance effective and adaptive coping of 
the family 3. Effective and adaptive coping can lead the 
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family to achieving strong family resilience and making 
them feel comfortable.

The purpose of this study was to establish a structural 
model of the factors related to family resilience in 
relation to stroke patients in Indonesia.

METHOD

The study used a cross-sectional design. The sample 
size was 130 family members determined by rule of 
thumb and Structural Equation Modelling (SEM). 
The sampling method used multi-stage sampling. 
The instruments were questionnaires created by the 
researchers, based on the family adjustment and 
adaptation response (FAAR) model and the theory of 
chronic sorrow towards the family crisis in determining 
the factors related to the family’s resilience to managing 
their changed quality of life.

Descriptive data analysis was used to identify the 
factors related to family resilience and quality of life 
through a distribution table, complete with the frequency 
and percentage of the measured aspects. Inferential 
analysis was used to test the empirical model and research 
hypothesis through SEM, both variance and component-
based, namely Partial Least Square (PLS). The structural 
model was analysed. The variable indicators were stroke 
patient characteristics (X1), cargiving family member 
characteristics (X2), health care service facilities (X3), 
family crisis (X4), family stress management (X5), family 
resilience (Y1) and family quality of life (Y2). The model 
analysis was used to identify the value of variation possible 
in implementation, and the effect of the communal value 
and the structural equation was also obtained.

RESULTS

Outer Model Analysis

 a. Convergent Validity: There are several aspects 
of the variables which were invalid,including 
all stroke patients characteristics indicators, 

allfamily characteristics indicators, health care 
service facility (affordability), and family crisis 
(stressor and daily conflicts). However, some 
variables were valid including health care service 
facility (service quality), family crisis (obstacles, 
family source, and coping behaviour), as well as 
all indicators of family stress management, family 
resilience, and the quality of life.

 b. Construct validity and reliability

Table 1: The results of the construct validity and 
construct reliability test

No. Variable AVE Composite 
Reliability

1. Stroke patient 
characteristics 0.264595 0.426210

2. Family 
characteristics 0.277548 0.019303

3. Health care 
service facility 0.602949 0.738556

4. Family crisis 0.355683 0.240245

5. Family Stress 
management 0.564901 0.784398

6. Family resilience 0.668866 0.857929
7. Quality of life 0.483143 0.778375

Table 2 shows that the AVE value in the variables of 
family stress management, health care services and family 
resilience have a value of more than 0.5, while in the 
variables related to the family characteristics and stroke 
patient characteristics, family crisis and quality of life 
have a value of less than 0.5. The table also shows that the 
construct variable has a composite reliability value greater 
than 0.7 in the variables of family stress management, 
health care service, family resilienceandfamily quality of 
life. The other three, encompassing family characterisitics, 
stroke patient characteristics and family crisis, have a 
value of less than 0.7.

Analysis of the Structural Model (Inner Model)

Table 2: The results of the Structural Model T-test (Inner Model)

Correlations among variables Original 
Sample (O)

T Statistics (|O/
STERR|) Note

Stroke patient characteristics Family crisis 0.221435 0.813264 No correlation
Family characteristicsFamily crisis 0.093529 0.516141 No correlation
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Conted…

Health care service facility Family crisis 0.235837 1.569035 No correlation
Family crisisFamily Stress management 0.598633 2.899285 Significant correlation

Family Stress managementFamily resilience 0.834907 22.16833 Significant correlation
Family resilienceQuality of life 0.785455 18.20447 Significant correlation

Goodness of Fit Test

Table 3: R square Value

No. Relationship among variables R Square
1. Stroke patient characteristics, Family characteristics, Health care service facility  Family crisis 0.128
2. Family crisis Family stress management 0.358
3. Family stress management Family resilience 0.697
4. Family resilience  Quality of life 0.617

Q2 = 0.93503
GoF = 0.454809 (large)

Based on the R square values, the biggest value is 
family stress management towards family resilience 
with a value of 0.697, while the smallest influence is the 
stroke patient characteristics, family characteristics and 
health care facilities towards family crisis with a value 
of 0.128.

DISCUSSION

Stroke patient characteristics towards family crisis: 
The results of the study show that the stroke patient’s 
characteristics do not affect the family crisis. Inferential 
analysis concluded that the characteristics of the stroke 
patients do not affect family crisis. The family has the 
moral obligation to deliver care to the stroke patient as 
this gesture reflects the social structure of Asian society, 
including Indonesia. Xu & Ou stated that Chinese 
culture determines that the younger family members are 
responsible for the care of the older ones, particularly the 
most elderly members7. The social and cultural condition 
of the respondents in this research were almost identical 
to that of Xu & Ou, whereby the culture of family in 
Asian society remained solid7.

The Characteristics of the Family Towards Family 
Crisis: The characteristics of the patient’s family does 
not affect family crisis. Family, as the patient’s caregiver, 
sees that the needs and health condition of their stroke-
affected family member is to be prioritised over their 
own needs. The position of wife or daughter guarantees 

that they sustain their function as a caregiver to their 
husband and parents. A study conducted by Cao et al 
also determined the position of the wife as the primary 
caregiver for the stroke patient8. Also, the respondent’s 
level of education is therefore quite sufficient for the 
caregiver to comprehend and execute their role as a 
caregiver adequately. The supporting statement over such 
a situation was conveyed bya study that the higher the 
level of education of the caregivers, the better they can 
comprehend something including their role as caregiver, 
as instructed by health officials9understand more about 
their work conditions, and identify any links to negative 
outcomes among their senior clients. Ninety-eight paid 
caregivers (eighty-five female and thirteen male.

Regarding the health problems, the demands of the 
caregiver to be consistently delivering care to the stroke 
patient sometimes leads them to pay more attention to 
their own health situation over the patient’s heathcare 
needs,or they tend to ignore scheduled visitations to 
medical officials during the recovery phase of the stroke-
affected family4.

Healthcare Facility Towards Family Crisis: Families 
in this research were primarily in an urban society 
(Surabaya city) with a relatively short mileage involved 
and reliable access to transportation, widely available to 
reach out to a medical facility. Similar was also conveyed 
by a study that families with a stroke patient member had 
been generating benefits from a nearby health facility in 
the form of medication and treatment1019 recovering 
stroke patients (11 male, 8 female. 



     1878      Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11

The families conveyed that the quality of the 
healthcare service received through medication and 
the treatment of their family member was favourable 
(98.5%). Most of the families had been involved during 
the treatment of their family member with a stroke since 
hospitalisation, and stated that they received couseling at 
the hospital. The research of Lutz stated that patients and 
the family of the strokepatient did not comprehend the 
role that they were to be charged with after the discharge 
planning1019 recovering stroke patients (11 male, 8 
female. A study expressed the distinct condition that 
discharge planning increases the readiness of the family 
to deliver care at home11.

Family Crisis Toward Family Stress Management: 
The outcome of this research shows that family crisis 
caused by daily conflict was infrequent (86.2%), family 
hindrance was in the mild category (82.3%), and there was 
an average level of family stressor (62.3%).The research 
of Ostwald inferred that a stroke attack was a significant 
predictor of stress for the stroke patient and their family. 
The surge of stress was triggered by the malfunction of 
their family role. The main stressor for stroke patients and 
their family was the economic factor (100%)3.

Family resource was mostly adequate (81.5%) 
and the coping behaviour of the family was in both 
the plausible (50.8%) and sufficient category (45.4%). 
Family resources can be defined as an economic and 
psychological power (life motivation). A study carried 
out in Hong Kong mentioned that religious tradition and 
the philosophy of the local culture has contributed to 
the reconstruction of post-stroke life purpose12including 
Hong Kong. The stroke event leaves stroke survivors 
experiencing great distress as they struggle to regain 
physical ability and develop a frame of meaning. In a 
Chinese context, several religious traditions and secular 
philosophies including Buddhism, Daoism, Christianity, 
and Confucianism contribute to reconstruction of a 
meaningful post-stroke self. Symbolic interactionism 
interpreted by Charmaz (1987. Social resources or the 
available environmental and spiritual resources will 
reconnect the richness of spiritual belief and spiritual 
practice for the stroke patient. The condition of stroke 
society in this research was identical with the research 
carried out in Hong Kong. Asian society, including 
Indonesia and Hong Kong, is deeply attached to culture 
and spiritual belief, related to caring for a suffering family 
member, primarily an elderly member as the devotion of 
the younger to the older member particularly.

Family Stress Management Towards Family 
Resilience: The result shows that the stress management 
of the family influences family resilience. The support 
of the patient’s family was realised through an intense 
discussion of the patient’s disease, transferring support/
motivation, constantly caring for the parient and 
establishing a comfortable environment, as well as 
complimenting patient’s participation during treatment. 
It corresponds with a study stating the family support 
during hospitalisation is important for stroke patients. 
Nevertheless, informational support did not clearly 
mentioned the actual condition of the stroke severity 
because the patient was in the acute phase of treatment5.   

The family data related to facilitating the activities of 
stroke patients in their neighbourhood was nearly equal 
with a distribution of less than 36.9%. It requires extra 
energy for the caregiver and additional facilities, such as 
a wheelchair, to be able tomobilise a stroke patient with 
a disorder of the limbs. This condition ressembles the 
findings of Chow and Becker that stroke attack may cause 
a physical disorder. The development of a change in the 
patient’s life motivation may trigger distress12including 
Hong Kong. The stroke event leaves stroke survivors 
experiencing great distress as they struggle to regain 
physical ability and develop a frame of meaning. In a 
Chinese context, several religious traditions and secular 
philosophies including Buddhism, Daoism, Christianity, 
and Confucianism contribute to reconstruction of a 
meaningful post-stroke self. Symbolic interactionism 
interpreted by Charmaz (1987.

Family Resilience Towards Quality of Life: The 
research outcome pointed out that family resilience is 
influential towards the quality of the family and made it 
as the grestest score in comparison to the other domains. 
This particular condition shows that families have the 
ability to organise their internal factors maximally. The 
data from the family with stroke resilience pointed out 
that psychological resilience was the indicator with the 
greatest percentage (83.1%). Families who reached a 
higher resilience hada higher probability of achieving 
family goals;to be a happy, harmonious, wealthy, and 
qualified family13.

The results of the research into life quality pointed 
out that almost all of the respondents were equipped with 
prime psychological health (97.7%), with a major part 
being prime social relationships (78.5%) and having a 
supporting environment (66.9%). The lowest percentage 
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was the physical health of the prime caregiver (58.5%). 
Psycological health attained by the family at a higher 
level shows the fact that the family has the ability to 
manage the patient’s emotions to produce positive 
self concepts and a feeling of satisfaction towards 
the achieved skills in relation to the fulfilment of the 
family needs (delivering care to the family member 
with a stroke). This family satisfaction is actual proof 
that the family is able to achieve one of the family life 
goals,which is to care for a family member who has 
suffered from a stroke.

CONCLUSION

The model of family resilience towards quality of 
life has been arranged with a constituting model variable 
consisting of family crisis, stress management, and 
family resilience. The fine ability to judge if a family 
crisis has resulted infavorable stress management 
was shown through the ability to respond to physical 
treatment, deliver internal support, and facilitate the 
stroke patient’s activities in their surroundings. The 
attainment of family resilience is followed by an increase 
in life quality for families with stroke in a variety of 
domains including physical fitness, psychology, social 
aspects and the environment.
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ABSTRACT

Introduction: This study aimed to describe traditional contraceptive methods and to analyse whether a 
gender gap exists in the concept of traditional contraceptive use.

Method: This research useda descriptive method by way of an in-depth interview technique. The 10 
respondents selected consisted of three hattra (traditional contraceptive service providers) and six women 
and one man as the service recipients. This research was carried out inTalibura, Sikka District. The gender 
analysis technique used was the Longwe technique.

Results: The traditional contraceptive methods available were concoctions and a massage with herb oils to 
“reverse the womb”. The use of concoctions consisted of a mixture of medicinal herbs and dried ant-lions. 
It was found that there was no gender gap in the use of traditional contraception as the husband and wife 
both consume the concoctions given byhattra. No side effects were experienced during the use of traditional 
contraception.

Conclusions: Traditional contraception may be emergng as a new solution to help the government in 
suppressing population growth, especially in rural areas. A further qualitative research on its effectiveness 
and community satisfaction is required before introducing this new type of contraception worldwide. 

Keywords: contraception, traditional, method, gender, analysis
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INTRODUCTION

One of the factors that commonly occurs regarding 
the contraception in remote areas is the difficulty 
encountered when it comes to accessing health facilities 
due to their unreachable distance or due to the cultural 
factor adopted in each region. The deep patriarchal culture 
in almost every region in Indonesia is often used to treat 
women badly, as they are the victim of gender disparity. 
Woman tends to be unconditionally obedient to their 
husbands over the use of contraceptive tools, therefore it 
is unsurprising if the dominant participants of the family 
planning programs are women instead of men1.

The sub-district of Sikka in the East Nusa Tenggara 
province is an area that is popularly known for its 

richness of medicinal herbs that are used in traditional 
medication. Indigenous people inhabiting the Sikkasub-
district in East and Mid Floresare the ones mentioned as 
an integral part of Mukan ethnicity. There are a number 
of tribes made up of small ethnic minorities such as 
Sikka, Krowe, Mukang, and Muhang.

The local society in Talibura District is dominated 
by the Krowe Muhangethnic, who to this day, continue 
to preserve the heritage of their ancestors’ traditional 
medications. There are a variety of plants that are 
manufactured for concoction, including for abortions. 
The local community tends to be more in favour of 
using herb-made contraception. However, regarding the 
decision-making process, the utilisation of sad herbs is 
often inseparable from the prevailing gender disparity 
due to the deep influence of the patriarchal culture.

This qualitative study was aimed at galvanising the 
existing traditional contraceptive method in Taliburi 
sub-district, Sikka District and analysing the gender 
disparity involved in performing the use of traditional 
contraceptive methods.
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METHOD

This qualitative research usedthe in-depth interview 
method on two types of informant. The first was the hattra 
of the Krowe Muhang ethnicity as the key informant and 
the second was the users of the traditional conception, 
both women and men (participants). The in-depth 
interview with the hattra was aimed at gathering the 
information on the method of traditional contraception 
that has been available and provided recently. Meanwhile, 
the in-depth interview with the participants was aimed at 
observing whether or not gender disparity exists within 
the use of traditional contraception.

Longwe’s gender analysis framework used in 
this research was utilised to identify the five different 
dimensions including control, participation, critical 
awareness, access, and well-being when using traditional 
contraception. The more awareness there is of equality 
over the use of contraception, the more empowered that 
the women will be within the community1–3.

DATA ANALYSIS

The data regarding the interview outcome was 
transcribed in the form of an interview transcription 
which later on was used in the process of the analysis. 
The framework of qualitative data analysis was used 
which consisted of five steps, including reading, coding, 
displaying, reducing and interpreting 4.

RESULTS

Informant profile: key informant and the method of 
traditional contraception: The respondents selected 
consisted of three informants (hattra as the traditional 
contraceptive service providers) and six women and 
one man as the service recipients. The key informants 
were aged above 40 years and had undergone traditional 
medication training and contraceptive practice for 
more than 15 years. The knowledge and skill related to 
traditional medication was hereditary from the ancestors 
of the Krowe Muhang (Table 1).

Table 1: Key informant profile

Characteristics
Informant (Hattra)

I II III
Gender Male Female Female

Age (years old) 61 61 48 
Education level Elementary School Elementary School Elementary Dropped-Out

Residential Village Kringa Kringa Nebe
Average patients/week 3 3 10

Students with independent 
practice 0 0 1

Traditional contraception 
methods

Consumed concoction
Rubbed with smeared oil

Consumed concoction
Rubbed with smeared oil

Consumed concoction
Rubbed with smeared oil

The type of ingredient

Moras/murbei
DulaNelar

Holak
Koro/karo

Tukut
Organic chicken egg
Natural coconut oil

Moras/murbei
DulaNelar

Holak
Koro/karo

Tukut
Organic chicken egg
Natural coconut oil

Tamarind barkwood
Mela root
Brotowali
Sambiloto
Lontar root

Undur-undur
Natural coconut oil

The method of concoction 
manufacturing

Boiled
Dried

Fried with natural coconut 
oil

Combined with porridge
Combined with soft drink 

(sprite)

Boiled
Dried

Fried with natural coconut 
oil

Combined with porridge
Combined with soft drink

Boiled
Dried

Mashed 
Combined with natural 

coconut oil
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Conted…

The method of concoction 
usage

Drink
Eaten with porridge

Rubbed and massage to 
stomach

Drink
Eaten with porridge

Rubbed and massage to 
stomach

Drink
Chewed and swallowed by 
juice, the pulp is removed
Rubbed and massage to 

stomach
Abstinence Certain type of fish Certain type of fish Contraceptivepill

Side effect Non-exist Non-exist
Non-exist, except if had 
menstruation delay >1 

month

Participant’s profile: The participants involved in this research were the members of the Krowe Muhangethnicity, 
categorised as the local society who had known the hattra for a number of years, including having received the 
traditional medication service. All of the participants aged above 20 were married and had bore children. Nevertheless, 
there are some respondents with an infertility history but had succeeded at giving birth to children through the use 
of traditional medication(Table 2).

Table 2: Participant’s profile

Characteristic I II III IV V VI VII
Age 27 24 39 26 31 43 48

Gender F F F F F F M

Education High 
School

Middle 
School

High 
School Unschooled Middle 

School
Elementary 

School
Elementary 

School

Occupation Weaver Weaver Health 
personnel House-wife Trader Farmer Censorman

Amount of 
children 1 1 2 2 5 8 8

Amount of 
visit >3x >3x >3x >3x >3x >3x >3x

Residential 
Village Nebe Nebe Nebe Kringa Kringa Kringa Kringa

Traditional 
contraceptive 

method
Concoction Concoction Concoction Concoction 

and rubbing Concoction Concoction Concoction

Gender Analysis

Control: The female participants possessed the control/
power to determine the total number of children that 
they had, selecting and deciding on the use of traditional 
contraception, as well as determining who had to use it. 
The decision was made collectively with the husband 
without one party dominating the other.

“I have eight children, 6 boys and 2 girls. We 
both want all girls but they are all boys so we 
will find a way to give birth to girls. This is 
what we both agreed to before giving birth to 
a daughter. This is because the one who will 

care for us is a daughter. If we fall into sick, our 
daughter can look after us. Our daughter will 
look after our house, so once they get married, 
she won’t leave the house. That is our culture 
here.” (YC: age 43 y.o). 
“We are both the same. If we have all sons, later 
on we will live our life in loneliness (me and 
mama only). We asked for the support from 
mama and bapak to give us a concoction to have 
a daughter. Finally, we were blessed with two 
daughters, and then we stopped” (GG: 48 y.o) 

Participation: The dimension of participation in this 
research unveiled the equal participation of men and 
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women in determining the amount of children and 
the usage of traditional contraception. The female 
participants tend to be given the freedom to choose and 
to use traditional contraception due to the absence of 
side effects andeasy accessibility.

“For the roots, only my wife consumes it, but 
the leaves are cooked within porridge and we eat 
them together. This is not what we agreed upon, 
but we must eat them together. This is what 
mama and papa (hattra) told us. If only one of 
us does it, then it is unacceptable.” (GG: 48 y.o)
“I was pregnant long before we were offered the 
use of contraceptions but I didn’t want to. My 
husband did not allow me too. Probably because 
we feared the side effects and whether it is fit or 
not for us. This is because some other people 
got side effects (headache).”(VW: 39 y.o)

Critical awareness: There is awareness that when both 
husband and wife use contraceptive tools, it is due to 
the economic difficulties of bearing many children. 
Therefore, both husband and wife decide to postpone 
pregnancy. The husband appears to be more steady and 
spirited upon embarking to work. Aside from this, the 
female participants were also aware of the probability 
of economic difficulties when it comes to bearing many 
children. Henceforth, they become proactive when it 
comes to seeking a traditional contraceptive service.

“We have been husband and wife, but we said 
‘wait for a moment’ to secure our economic 
well-being. When we find it, let’s have 
children.” (MVU: 24y.o)
“Sometimes, if just one person (wife) asks for 
the concoction and she does not menstruate or 
feel well, then both (husband and wife) must 
come together so then the menstruation may 
go well. If they use KB, then probably the 
menstruation will be delayed” (Hattra 1: 61 y.o) 

Access: The husband and wife obtained the information 
regarding traditional contraception conveniently due to 
the hattra who own houses in the same village. This is 
knowledge that is hereditary over the generations. The 
participants can also easily visit the houses of the hattra 
due to the affordable distance. Besides this, the hattra 
can be met at any time. The hattra have never rejected 
visiting participants, regardless of the time. The other 
factor which drives the informants to come to the hattra 
is the absence of a fee or remuneration that must be paid, 

but it must be based on sincerity from the service users 
or participants.

The participants are also free to come to the hattra once 
they need help. This is because the husband tends to be 
passive in the search formedication, hence the wife usually 
takes on the initiative when it comes to seeking help.

“I rely on them at times... if it gets painful, then 
I will just come. We have a lot of hattra around, 
but only mama and papa (hattra) do we attend, 
because even if someone is about to die, they 
can be cured.” (MG: 26y.o)
“I can also call in the middle of night, if they are 
all awake. I won’t look at the time, whenever it 
is, even in the middle of night as they usually go 
out to collect leaves. I once almost died as the 
hospitals in Maumere and Kupang rejected me. 
But I came to papa and mama (hattra), and I was 
cured.” (MAG: 31 y.o)

DISCUSSION

The majority of users are originally from the same 
village as thehattra. However, there were a number of 
beneficiaries who came from different villages, and even 
from different cities. Traditional contraceptive method 
have been the main ones used in the society’s inhabited 
remote areas,due to the consideration of the difficult 
access and unaffordable distance involved when it comes 
to reaching the health services. Similar results were 
also illustrated in Yordania. Women who reside in rural 
areas tend to choose to apply traditional contraception, 
compared to modern contraception5. 

The paranoia over the side effects of modern 
contraception was the most dominant reason reported 
when it came to avoiding the usage of it. The 
participants had received the information regarding 
modern contraception from the medical personnel in 
their area of residence. However, they decided to refuse 
to use it. This evidence is in line with the situation in 
Nigeria, whereby the participants are equipped with the 
information on modern contraception but refuse to use 
it6. The participants assumed that modern contraception 
may inflict disease on their reproductive system. 

The participants under 30 years preferred to use 
traditional contraception due to the absence of fertility 
obstacles once they are ready to reproduce. This was 
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discovered in Nigeria, whereby the majority of the 
participants assumed that the methods of modern 
contraception have made the flow of menstruation 
somehow agitated, including bleeding, flatulency, being 
overweight or being underweight. The hindrance of the 
return of fertility eventually leads them to avoid modern 
contraception 7, and the evidence in India was that the 
participants are avoiding childbirth but refuse the use of 
modern contraception 8. Almost half of the female global 
population requires contraceptive tools but cannot find a 
suitable modern contraceptive method for themselves 9at 
national and subnational levels to inform the improvement 
and expansion of programmatic efforts to narrow the 
gaps in mDFPS coverage. METHODS Analyses were 
based on Demographic and Health Survey and Multiple 
Indicator Cluster Survey data. The most recent surveys 
carried out since 2000 in 77 countries were included in the 
analysis. We estimated mDFPS among women aged 15-
49 years. Subgroups with low coverage (mDFPS below 
20%. Therefore, this requires a new contraceptive method 
which can answer their needs.

Commonly, the process of decision-making 
in a patriarchal culture leads to the wife being 
unconditionally obedient, including in terms of 
contraceptive use 10. The study unveiled that the female 
participants have been involved in the decision-making 
process that determines the amount of children that they 
have and the use of contraception. It can be observed 
that there is gender equality in the discussion process 
and in decision-making. However, there is a difference 
between modern and traditional contraceptive decision-
making. During the use of modern contraception, men 
tend to strictly reject using it. The contrary appears in 
the method of traditional contraception, whereby the 
men are willing to consume a contraceptive concoction. 
Positive female empowerment corresponds to the use of 
contraception in the recent ages as well as in the future11. 
This corresponds to the research in Bangladesh which 
discovered that the decision-making process undertaken 
related to contraception is done by both parties12 and that 
in Pakistan, the wife-husband discussion may implicate 
the use of contraception for both individuals 11.

CONCLUSION

The methods of traditional contraception used by 
Krowe Muhang ethnicity may be a suitable type of 
contraception for a society residing in rural areaswho 

face difficulties accessing modern contraception. 
This method can also be considered a new type of 
contraception, advertised as a safe and health-friendly 
method of contraception. It is suitable for the couples 
that are willing to limit the number of pregnancies 
but who are avoidant of modern contraception due to 
the fear of side effects. Further research is required to 
assess the effectiveness and substance of the traditional 
contraception.
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ABSTRACT

Homosexual men contributed to the high prevalence of new cases of HIV/AIDS in Indonesia. Sexual 
behaviour is a major risk factor for HIV/AIDS transmission. This study aimed to determine the relationship 
between sexual behaviour and the incidence rate of HIV/ AIDS in homosexual men in Bukittinggi City, 
Indonesia.

We employed a quantitative research methodology with a cross-sectional design. The sample population was 
homosexual men who attended the Rasimah Ahmad Public Health Center in Bukittinggi City, West Sumatra, 
Indonesia. Of the 118 men, we recruited 50 respondents using an accidental sampling technique. The data 
collection was conducted from January to May 2018, using a structured questionnaire. The independent 
variables included knowledge, attitude, and practice while the dependent variable was the prevalence of 
HIV/AIDS. The data was analysed using a Chi-square test.

The results showed that 76% of respondents (n=38) had good knowledge, 74% had a good attitude (n=37), 
and 66% had safe sexual practices (n=33). There were 10 respondents (20%) who had been diagnosed with 
HIV positive with or without AIDS. Knowledge was significantly associated with the prevalence of HIV/
AIDS (95% CI, OR=8.50). Attitude was significantly associated with the prevalence of HIV/AIDS (95% CI, 
OR=7.07). Practice was also associated with the prevalence of HIV/AIDS (95% CI, OR=7.00).

Knowledge, attitude, and practice were significant predictors of the prevalence of HIV/AIDS. Therefore, 
improving knowledge, attitude, and safe sexual practices should be promoted to prevent the incidence of 
HIV/AIDS among homosexual men and the community in general.
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men (MSM).1For some societies, this sexual practice 
is considered to be a sexual deviation.2However, MSM 
is been a growing phenomenon in many countries 
throughout human history since the very beginning.

HIV stands for Human Immunodeficiency Virus, 
which is a type of virus that attacks the human immune 
system. AIDS stands for Acquired Immuno-Deficiency 
Syndrome, which is a collection of symptoms that result 
from a decrease in immunity caused by HIV.3 Several 
factors are associated with the risk of HIV infection, 
including sexual behaviour.4According to UNAIDS, 
there were 36.9 million people living with HIV in 2017.3 
The MSM group has a higher risk of HIV infection that 
is 27 times more than that of other key population.3

INTRODUCTION

Homosexuality refers to sexual practices between 
same sex individuals. In a more specific context, 
homosexuality is defined as men who have sex with 
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The estimated new number of cases of HIV/AIDS is 
increasing worldwide. In 2017, an average of 1.8 million 
people were estimated to have become newly infected 
with HIV.3 In the United States, approximately 67% of 
the 40,324 new HIV cases were contributed to by the gay 
and bisexual men in 2016.5 In Indonesia, approximately 
23.5% of the 71,879 new cases of HIV/AIDS in 2012 
was contributed to by the MSM group.6 Approximately 
77% of HIV/and AIDS transmission occurs through 
sexual contact.6

AIDS is thought to originate from the African 
continent and is an infectious disease that quickly spread 
around the world, especially through unprotected sexual 
intercourse.7 The death rate for people with AIDS is very 
high. Since the beginning of the epidemic, AIDS-related 
diseases have taken approximately 35.4 million lives.3 A 
previous longitudinal study in the United States found that 
the 5-year survival rate of AIDS patients was only 3.4%.8

Previous studies have suggested that the factors 
of knowledge, attitude, and practice affect sexual 
behavior.9,10 The Indonesia Ministry of Health (MoH) has 
recognised the importance of the factors of knowledge, 
attitude, and safe sexual practices when it comes to 
preventing the incidence rate of HIV/AIDS.6 The MoH, 
in collaboration with the National AIDS Commission, 
has been implementing voluntary HIV counselling 
and testing (VCT) to prevent the HIV transmission.6 

Knowledge and attitude of sexual behaviour influenced 
the sexual practice.11 Risky sexual behaviour can have 
negative consequences, including unwanted pregnancy 
and exposure to HIV/AIDS.12 Engaging in sexual contact 
with multiple partners and the non-use of condoms are 
among the risky sexual behaviours which put individuals 
at a higher risk of HIV infection.13

West Sumatera is one of largest provinces in 
Indonesia. In this province, by 2012, the City of 
Bukittinggi had the second highest incidence rate of HIV 
/ AIDS after Padang City. The number of people living 
with HIV/AIDS has been continuously growing and 
reached 358 people by 2017. The majority of them were 
male (61.17%).14 To prevent HIV/AIDS transmission, 
Bukittinggi city has established VCT service clinics. In 
2017, 29.5% of 1,288 people who had attended VCT-
HUV in the city were from the MSM group.14 Therefore, 
the present study has aimed to determine the relationship 
between sexual behaviour and the incidence rate of HIV/ 
AIDS in homosexual men.

METHOD

This present research utilised an analytical 
observational study design with a cross-sectional 
approach. The study population was MSM, or male 
homosexuals, attending the Rasimah Ahmad Health 
Centre, Bukittinggi City, West Sumatera in Indonesia. We 
obtained the data of 118 patients. The average number of 
visits per month to the facility was 50 patients. By using 
the accidental sampling technique, we recruited 50 study 
participants. The study was conducted from January to 
May 2018 at Rasimah Ahmad Health Centre, Bukittinggi 
City. For the purpose of this study, we collected primary 
and secondary data. The Chi-Square test was used to 
analyse the data. The significant association between the 
independent variables and the dependent variable was 
set up at a significance level of 95% (α = 0.05).

RESULTS

Table 1 presents the characteristics of the study 
respondents. The majority of the respondents were aged 
between 15 and 24 years old (48%). The majority had 
good knowledge (76%) and a good attitude (74%) toward 
sexual behaviour. Most of them (66%) also applied safe 
sexual practices. The prevalence rate of HIV-positive 
among the respondents was 20%.

Table 1: Characteristics of the respondents

Variables n (%)
Age (years)

15-24 24 (48%)
25-34 23 (46%)
35-44 2 (4%)
45-55 1 (2%)

Knowledge
Poor 12 (24%)
Good 38 (76%)

Attitude
Poor 13 (26%)
Good 37 (74%)

Practice
Unsafe sex 17 (34%)

Safe sex 33 (66%)
HIV prevalence

HIV positive
HIV negative
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To meet the study purpose, we conducted a correlation 
analysis using the Chi-square test. As shown in Table 2, 
the variables of knowledge, attitude, and practice were 
significantly associated with the incidence rate of HIV/
AIDS. Poor knowledge significantly increased the risk of 

HIV/AIDS infection by 8.5 times (95% CI: 1.83-39.42). 
Poor attitude significantly increased the risk of HIV/AIDS 
infection by 7.07 times (95% CI: 1.57-31.86). Unsafe sex 
practices also significantly increased the risk of HIV/
AIDS infection by 7.00 times (95% CI: 1.52-32.33).

Table 2: Bivariate analysis of knowledge, attitude and practice of HIV/AIDS infection

Variables
Incidence of HIV/AIDS

p-value OR (95% CI)Positive
N (%)

Negative
N (%)

Knowledge
Poor 6 (60.0) 6 (15.0)

0.007 8.50 (1.83-39.42)
Good 4 (40.0) 34 (85.0)

Attitude
Poor 6 (60.0) 7 (17.5)

0.001 7.07 (1.57-31.86)
Good 4 (40.0) 33 (82.5)

Practice
Unsafe sex 7 (70.0) 10 (25.0)

0.021 7.00 (1.52-32.33)
Safe sex 3 (30.0) 30 (75.0)

DISCUSSION

In our study, almost half of the respondents were 
adolescents and early adults aged between 15-24 years. 
According to Katra (2014), sexual orientation is shaped 
in adolescence, which starts before the average initiation 
of sexual activity between 12-13 years old.15A study 
in Thailand found that approximately 6% of 1,200 
high school respondents reported being homosexual or 
bisexual, and that most of them (93%) had disclosed 
their sexual orientation before late adolescence.16

 Most of the respondents in the present study 
also showed that they had good knowledge of sexual 
behaviour. Knowledge is the result of “knowing”, which 
occurs after people have sensed a particular object.17 
Knowledge is influenced by internal factors and external 
factors. The internal factors consist of education, 
work and age while the external factors consist of the 
environment and socio-culture.17 A previous study in 
China also found that approximately 91.65% of male 
homosexuals (MSM) had a high level of knowledge 
about HIV/AIDS.18 Another study in Indonesia also 
reported that about 70% of the respondents had a high 
level of knowledge of HIV/AIDS.19

Our study described that most of the respondents 
had a good attitude toward sexual behaviour. A previous 
study in Indonesia also reported that more than 80% of 

the homosexual respondents had a good attitude toward 
sexual practices.20 Attitude is a predisposition to do or 
not to do a particular behaviour.17 It does not only reflect 
the psychological condition of the individual but also 
the consciousness process of an individual.17 Practice 
related to the process of action starts from knowing 
about the stimulus or object, making an assessment or 
judgement on what is known and finally doing the action 
(practice).17 In the present study, most of the respondents 
reported practicing safe sex (66%). Likewise, a previous 
Indonesian study also reported that about 65% of 
respondents had safe sex.19

Our study found that the prevalence of HIV/AIDS 
among the study subjects was 20%. A study in China 
reported that the prevalence of HIV/AIDS among high 
school students was 3%.21 The prevalence of being HIV 
positive among homosexual men and high school students 
or young adults has raised concerns about HIV positive 
transmission and prevention. Stigma over different sexual 
orientations might prevent the homosexual men from 
disclosing their condition, which becomes a barrier to 
receiving education about sexual behaviour.22

Our study confirmed the hypothesis that knowledge 
is significantly associated with the incidence rate of HIV/
AIDS. Knowledge is one of the factors that influences a 
person’s attitude and behaviour.17 Acquiring knowledge 
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on sexual reproductive health can lead to a positive 
attitude toward sexual behaviour and implementing 
sexual contact with the proper protection.22 In contrast, 
poor knowledge of sexual reproductive health increases 
the risk of the homosexual community (MSM) practicing 
unsafe sex. In addition, isolating or discriminating 
against the homosexual community when it comes to 
accessing health education may result in an increased 
risk of HIV/AIDS infection.22

In this study, a negative attitude toward sexual 
behaviour has also significantly affected the incidence 
rate of HIV/AIDS. A positive attitude is manifested in an 
action. In this context, for example, this can be done by 
disclosing their sexual orientation (overt behaviour).16 

Providing a health facility with VCT service is formal 
support for the homosexual community, allowing them 
to acquire a positive attitude from the counselling. 
However, a positive attitude also requires emotional 
support from family, relatives, and others.17

Unsafe sex is the strongest predictor of HIV/AIDS 
transmission.4 In this study, unsafe sex increases the 
probability of HIV/AIDS infection by 7 times, compared 
to the safe sex practices among the other homosexual 
respondents. Safe sex practices have been promoted 
worldwide under the ABC approach.23 ABC stands 
for Abstinence, Being Faithful and Using Condoms. 
The ABC approach is promoted as a grand strategy in 
many countries in relation to preventing HIV/AIDS 
transmission, related to unsafe sexual practices.23 A 
previous study in Indonesia revealed that the MSM 
respondents were at risk of getting HIV/AIDS due to their 
reluctance to use condoms during sexual intercourse.24 

An online survey study involving the MSM community 
reported that the meeting venue influenced the reasons 
for not using condoms.25 For MSMs meeting online, their 
choice of not using condoms related to their individual 
preferences and mutual agreement. On the other hand, 
the relationship context was the major reason for not 
using condoms among men who met offline.25

CONCLUSION

Our study confirmed that knowledge, attitude, and 
practice were significantly associated with the incidence 
rate of HIV/AIDS. The likelihood of HIV/AIDS 
infection was higher among the study subjects who had 
poor knowledge, a negative attitude, and unsafe sex 
practices. As the homosexual community is at a higher 

risk of HIV/AIDS infection than other key populations, 
a comprehensive approach to improve their knowledge, 
education, and practice related to sexual reproductive 
health is crucial. Health promotion is an important 
aspect when seeking to increase awareness of HIV/
AIDS prevention among the MSM group and the wider 
community. The VCT and other educational programs 
on sexual reproductive health as well as HIV/AIDS 
prevention should be continuously promoted.
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ABSTRACT

Food processing can affect the nutritional components within food. This contributes toward the status of 
nutrition. The objective of this research was to identify the nutritional status of children based on food 
processing technique. The research was carried out in Kenjeran Urban Village, Bulak Sub-District, Surabaya. 
The design of this research used a prospective cohort. The overall population amounted to 144 respondents 
using simple random sampling for the final amount of 105 respondents. The instrument of this research was 
a questionnaire and nutritional status measurement in accordance with the provision of Ministry of Health, 
of the Republic of Indonesia. The results of this research showed that there is a relationship between food 
processing technique and the nutritional status of children. The result of the Spearman Rho correlation 
analysis was that it obtained a value of r=0.001 (α<0.05). The value of the absolute coefficient correlation 
was 0.435 therefore the level of this relationship is an average level relationship. Those with a unfavourable 
daily food processing technique accounts for 18 individuals (17.1%) and a favourable technique accounts for 
87 individuals (82.9%). Food processing can affect the nutritional status of children. However, nutritional 
status can be influenced by several other factors. The influential factors of nutritional status include the 
heredity factor and the passive measure of food supply. 
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INTRODUCTION

Nutrition is an integral part of the growth and 
development of an individual. The substances within 
food have a strong relation with health and brain 
ingenuity. Once nutrition goes unfulfilled, it will weaken 
bodily health and ingenuity simultaneously, primarily 
when concerning the growth and development of 
children 1. The nutritional necessities for children under 
five is relatively bigger than when compared to adults, 
because at this stage, there may soar rapidly. The rapid 
growth and development periods, such as the prenatal 
period or adolescence will require a larger amount of 
calories and protein2.

According to the WHO, 42 million children under 
five suffer from obesity, 156 million children under five 
are short-bodied, and 50 million children suffer from 
malnutrition 3. The result of the PSG Index BB/U shows 
that those with favourable nutrition are 79.7%, deficient 
nutrition is 14.9, malnutrition is 3.8%, and excessive 
nutrition is 1.5%. The Index TB/U Normal shows that 
71% are normal-bodied and those who are short-bodied 
makes up 29.9%. Using the Index BB/TB Normal index, 
82.7% are thin 8.2% are fat and those who are extremely 
thin make up 3.7%4. According to Riskesdas, the 
nutritional status of children under five is deficient by 
13.9%, while malnutrition is 5.7%, being short-bodied 
is 19.2%, extremely short-bodied is 18.0%, thin is 
6.8%, extremely thin is 6.8% and fat is 11.9% 4. In East 
Java, the number of cases for malnutrition was 6,772 5. 
Malnutrition for children under five in Surabaya 282 was 
male: 127, female: 155 6. From the research of Melati 
integrated public health centre (Posyandu) in Surabaya, 
the amount of children under five was 85; there were 2 
children with deficient nutrition and two children with 
excessive nutrition.
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To date, the most appropriate food processing 
method has not yet been determined. The issue of 
children’s nutritional status may be triggered by the 
ignorance when it comes to comprehending the way 
to organise food processing, such as organising the 
menu, selecting the ingredients, maintaining the food 
and keeping the food in a safe condition. Keeping foods 
from previous days or boiling vegetables above the 
normal duration will automatically decrease the amount 
of nutritious substances within the food.

Carbohydrate consumption deficiency may affect 
the children’s growth and incline them toward being 
thin-bodied (KEP). If in excess, the children will 
grow to be fat (obesity). The lack of protein may lead 
to an abnormal network of growth and development, 
obstructing physical and mental growth, and an excess 
of protein will lead to obesity. A lack of fat will lead to a 
thin body shape while an excess of fat will lead to a fat 
body shape (obesity)2.

Regarding the problems related to food management 
techniques as above, this will correspond to the growth 
and development process of the child. These factors 
influence the nutritional status of children. In this 
particular problem, in order to maintain the nutritional 
status of their child, parents should be informed in order 
to understand the appropriate nutritional fulfilment for 
children under five for the sake of their individual growth 
and development. These particular food substances are 
an integral part of individual growth and development. 
Through this education, the nutritional status of children 
can be well-maintained. Through the distribution of 
health education, it is expected that parents will be 
able to maintain food properly in order to prevent the 
nutritional substances within the food being lessened. 

METHOD

The type of this research was an observational 
analytical research through the prospective cohort 
approach. The data collection method was using simple 
random sampling and this research was commenced by 
informing both the personnel of the Posyandu (integrated 
public health post) and the respondents. The inclusion 
criteria were parents who manage to cook their own food 
and the children who consume the parent-made food.

This questionnaire was posed to obtain the 
measurement of nutritional status and body weight 
according to a body height and distribution questionnaire 
related to food processing technique.

OBJECTIVE

The general objective of this research was to identify 
the nutritional status of children aged between 1-3 years 
old based on the daily food processing technique.

RESULT

 1. Univariate Analysis: The respondents obtained 
in Bulak Urban Village, Kenjeran Sub-District, 
Surabaya accounted for 105 respondents; 100% 
were willing to join the research. The results of 
the univariate analysis in this research were based 
on the age of the respondents, their last achieved 
education level, occupation, monthly income, 
and the gender of their child. Based on the results 
of this research, it is identified that respondents 
aged between 20-35 years old amounted to 89 
respondents, which is larger than the amount for 
those aged >35 years old. The respondents from 
high school level amounted to 50 respondents, 
larger than those in middle school level. Those 
with a monthly income that ranged between 
IDR 1,500,000 – IDR 2,000,000 amounted to 66 
respondents, which is higher than those with an 
income above IDR 2,000,000.

Table 1: Respondent’s distribution based on age, 
education level, occupation and income

Variable Frequency (%)
Age (years old)

<20 1 1.0
20-35 89 84.7
>35 15 14.3

Education
Elementary 21 20.0

Middle School 32 30.5
High School 50 47.6

Higher Education 2 1.9
Occupation

Private sector 23 21.9
Entrepreneur 22 21.0
Housewife 60 57.1

Income rate
500,000-1,000,000 7 6.7

1,000,000- 1,500,000 11 10.5
1,500,000-2,000,000 66 62.9

>2,000,000 21 20.0
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 2. Bivariate Analysis: This research used a 
Spearman Rho correlation test which aimed to 
identify the relationship between the dependent 
variable and the independent variable. The 

identified variables were daily food processing 
technique and the nutritional status of body weight 
based on body height.

Table 2: The Relationship between daily food processing technique and the nutritional status of children 
aged 1- 3 years old

Daily Food 
Processing Technique

Nutritional Status of Children BB/TB
Total

Extremely Thin Thin Normal Fat
N % N % N % N % N %

Poor 6 5.7 5 4.8 7 6.7 0 0 18 17.1
Good 3 2.9 9 8.6 68 64.8 7 6.7 87 82.9
Total 9 8.6 14 13.3 75 71.4 7 6.7 105 100

The value of statistic Spearman Rho Correlation test (r=0.001)

DISCUSSION

Based on Table 2, it can be identified that the 
respondents with a favourable food processing technique 
had a nutritional status that was normal, which amounted 
to 64.8 %. Meanwhile, those who use a poor food 
processing technique combined with the nutritional status 
of their child being extremely thin amounted to 5.7%.

The attitude of health is someone’s response toward a 
stimulus or object linked to illness and disease, the health 
service system, food, beverage and the environment 7. 
The attitude toward the false food processing techniques 
will influence the substances within daily food 8. If the 
attitude toward the false food processing technique 
is being maintained continually, then the nutritious 
substances within the food will be diminished or even 
dissolved. This factor will affect the health of the person 
committed to this technique.

The results of the test using the Spearman Rho 
correlation showed that there is a relationship between 
daily food processing technique and the nutritional status of 
children aged 1 -3 years old with a Rho valuation of 0.001 
which means that the value of α<0.05. This means that food 
processing technique will influence the nutritional status of 
children under five. Therefore if a false food processing 
technique is performed, then it will affect the containment 
of nutrition within the particular food 9.

Based on the results of Table 2 above, it obtained that 
3 out of 9 respondents were equipped with knowledge 
of favourable food processing techniques, but their 
children’s nutrition and body weight decreased, as shown 
by an extremely thin body shape. This particular issue 
may be driven by several factors, including the food 

supply factor. If the mother is not supplied properly with 
food, therefore the foods consumed by those particular 
children will be decreased. This matter is supported by 
the research which mentioned that parental food supply 
will affect the nutritional status of children under five.

CONCLUSION

For the daily food processing technique in Bulak 
Urban Village, Kenjeran Sub-District, Surabaya, the 
majority of parents frequently use a favourable food 
processing technique and only a minority one use a poor 
daily food processing technique. The nutritional status 
of children aged between 1–3 in Bulak Urban Village, 
Kenjeran Sub-District, Surabaya was that the majority of 
the children have a favourable nutritional status, and that 
there is a lesser group of children who have a deficient 
nutritional status. There is a relationship between the 
daily food processing technique and the nutritional 
status of children aged between 1 -3 years old in Bulak 
Urban Village, Kenjeran Sub-District, Surabaya.

It is expected that future research should touch upon 
the topic of nutritional status, focusing on the relationship 
between active food supply and the nutritional status 
of children under five, aged between 1 – 3 years old in 
Bulak Urban Village, Kenjeran Sub-District, Surabaya.
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ABSTRACT

This review is aimed at illustrating the importance of zinc in the formation of breast milk in the mammae 
gland and the importance of zinc consumption throughout the individual’s lifetime. This study was conducted 
as a literature review concerning the importance of zinc’s role. The role of zinc in the mammae gland is 
multifaceted in nature, due to the mammae gland being a dynamic network which experiences morphological 
and functional changes dramatically. It requires favourable coordination in order to provide sufficient zinc 
during the lactation period.
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INTRODUCTION

The supply of exclusive breast milk is defined as the 
practice of breast milk distribution to infants in the first 
six months, without other food and water preferences. 
Breast milk deficiency has a setback influence on infant 
mortality1pneumonia, measles, malaria, HIV/AIDS, the 
underlying cause of undernutrition, and a small group 
of causes leading to neonatal deaths. We review child 
survival interventions feasible for delivery at high 
coverage in low-income settings, and classify these 
as level 1 (sufficient evidence of effect. The maximal 
practice of breastfeeding and breastfeeding initiation in 
the first one hour of an infant’s being, as well as two 
years or more of breastfeeding practice, strengthens the 
immunity of the infant. The supply of exclusive breast 
milk also has a protective effect against various disease 
in the future2.

There are numerous measures that can be undertaken 
in order to supply breast milk during the first six month 
of an infant’s being as part of the norms in feeding 
infants. It is reported that only 38% of infants aged 

between 0 to 6 months enjoyed exclusive breast milk34. 
Recent analysis has showed there to be a less-optimal 
breastfeeding practice, including the distribution of 
non-exclusive breast-milk which has contributed to the 
mortality of around 11.6% of children under five years 
old. This is equivalent to 804,000 children mortalities 
in 20113. It is reported that there has been a surge of 
exclusive breast milk distribution between 1985 and 
1995. At the global level, the distribution of exclusive 
breast milk soared by 2.4 percent on average per-annum. 
This depicts a significant increase from 14 percent to 
38 percent over 10 years. It has been reported that 25 
countries increased their exclusive breast milk supply 
by as much as 20 percent or more after 1995, with the 
aforementioned number driving toward achieving the 
global target56.

The data of Polman7 shows that, based on the research 
of the World Breastfeeding Trends Initiative (2013), 
only 27.5 percent of mothers in Indonesia succeeded 
in supplying exclusive breastmilk during the first six 
months. The Basic Health Research (2013) showed 
that the coverage of breastmilk in Indonesia stood at 42 
percent. From that particular result, Indonesia is ranked 
49 out of 51 countries concerning supporting exclusive 
breast milk supply.

Zinc manages the function of almost 100 different 
enzymes, DNA and RNA synthetics, carbohydrate 
metabolism, acid base homeostasis, pholate absorption, 
vitamin A as well as activating vitamin D and preserving 
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the stability of the cell membranes8. The largest source 
of zinc is shells, meat, egg, grains, ground nut, milk 
production, wheat, and green vegetables 8,9. Grains 
contain low-level zinc concentration. It is reported 
that a population that enacts a wheat protein-based diet 
will experience a zinc deficiency. Zinc plays a pivotal 
role during pregnancy and breastfeeding, related to the 
development of the foetus and breast milk secretion. The 
bioavailability of zinc in the diet is required throughout 
pregnancy in order to fulfil the mother’s physiological 
needs10. Further, Zinc manages gene transcription, 
cell development and apoptosis, which is fundamental 
to organising lactosite renewal. The development 
of alveolar cells and their functional differentiation 
produces breast milk secretion cells, and is arranged by 
zinc. Zinc is prominent in the structural, catalytic and 
adjustment activities for the synthesis of and resulting 
breast milk secretion.11

Prolactin (PRL) is the zinc binder hormone that is 
generally required for the initiation and preservation 
of lactogenesis. Zinc plays a prominent role in the 
synthesising process, including the safekeeping and 
secretion of PRL from the anterior pituitary gland, 
starting from gene expression management until 
the deceleration of the enzyme binder and secretory 
granules12. The research of Lorenson et al mentioned that 
PRL is safekept as a stable oligomer, which contains zinc. 
The elimination of zinc is required for the conversion of 
the intermolecular disulfide bond into an intramolecular 
disulfide bond, as a stepping stone that is required for 
monomeridation and secretion8. The enhancement 
of zinc availability will decelerate the formation and 
secretion of PRL monomers from the anterior pituitary. 
A number of in vitro research studies have reported the 
effect of zinc concentration on PRL secretion from the 
anterior pituitary gland.13

The body of a human being contains around 2 
grams of zinc in total, with 60 percent discovered in the 
muscles and 30 percent in the bone mass. Aside from 
this, it is also discovered in the bodily network and 
fluids. An adult woman requires 12 mg of zinc per day, 
and a pregnant and breastfeeding woman requires over 
14 mg of zinc per-day. This level of zinc consumption 
is generally unfulfilled in developing countries due to a 
lack of calories from grains and other primary foods14. 
This review is aimed at illustrating the importance 
of zinc’s role in the formation of breast milk in the 
mammae gland and the importance of zinc consumption 
throughout an individual’s lifetime.

METHOD

This study was a literature review on the importance 
of zinc. The authors searched the available literature 
in major research database such as Scopus, PubMed, 
ScienceDirect, EBSCO and ProQuest. The literature was 
analysed to determine the study’s relevance to the topic. 
Then, the researchers determined which literature items 
would be included in the discussion.

RESULTS AND DISCUSSION

Zinc and Mammary Gland: The role of zinc is 
important in managing the mammae gland, including 
remodelling, lactation and breast disease15including DNA 
and protein synthesis, enzyme activity, and intracellular 
signaling. Cellular Zn homeostasis necessitates the 
compartmentalization of Zn into intracellular organelles, 
which is tightly regulated through the integration of Zn 
transporting mechanisms. The pancreas, prostate, and 
mammary gland are secretory tissues that have unusual 
Zn requirements and thus must tightly regulate Zn 
metabolism through integrating Zn import, sequestration, 
and export mechanisms. Recent findings indicate that 
these tissues utilize Zn for basic cellular processes but 
also require Zn for unique cellular needs. In addition, 
abundant Zn is transported into the secretory pathway 
and a large amount is subsequently secreted in a tightly 
regulated manner for unique biological processes. 
Expression of numerous members of the SLC30A (ZnT. 
Structurally, the mammae gland consists of an alveolar 
duct network which ends in the smallest unit known 
as an acinar. Every acinar is coated with Mammary 
Epithelium Cell (SEM), which in charge of transferring 
nutrition to the created breast milk during the lactation 
period. From this perspective, SEM is at the centre of 
breast milk production, whereby it manages the function 
of SEM proliferation, regulation and cell differentiation. 
Zinc manages cell proliferation, particularly through 
its role in managing gene expression16. Therefore, the 
ineffective arrangement from transcription may impact 
hyper proliferation or SEM-specific hyper proliferation. 
There is a limited amount of information regarding the 
special mechanisms whereby zinc manages mammae 
gland growth. However, the existing data has pointed out 
that zinc specifically plays a pivotal role regarding the 
transcription factor. The localised zinc in the cytoplasm 
will express itself within the mammae gland, and this 
expression is limited to the development step of active 
SEM proliferation and the evolvement of the labulo-
alveolar gland or acinar gland17.
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A number of research studies have provided 
structural and functional evidence that the general 
genetic variant in ZnT2 can impact the main cellular 
function in SEM. From the research, it was determine 
that mothers who excessively consumed zinc will 
express the molecular factor in the mammae gland, 
which may cause oxidative stress. A molecular disorder 
can be identified in in vitro as it indicates the increase 
of the phosphorylation and mislocalisation of zinc 
into endoplasmic reticulum and lysosomes, which are 
connected to oxidative stress, disorders of paracellular 
function, and the death of cells mediated by lysosomes. 
The genetic variant of ZnT2 has a consequence on the 
sub-cellular Zn pools and molecular function of SEM, 
whereby it may impact mammae gland dysfunction and 
weak lactation performance. It has been reported that 
genetic variation may impact on the performance of sub-
optimal lactation and future studies should report on the 
relationship between genetic variation and the function 
of mammae1819.

Lactation: Zinc is required in the process of metabolism 
and lactation in the mammae gland in order to supply 
zinc to infants. The mammae gland imports zinc from 
the mother’s circulation and later on, secretes it into 
the mammae gland at around 0.5 mg zinc per-day. This 
process is almost twice the amount of zinc transferred 
every day from the placenta to the foetus during the third 
trimester of pregnancy20. The importance of optimal zinc 
supply during the neonatal period is proven to be related 
to neonatal mortality, concerning the amount of zinc 
within breast milk21.

Dysregulation also results in a condition called 
a “lack of temporary neonatal zinc”. This results in 
zinc deficiency and has an impact on the weight of 
the breastfed infant. A variety of research studies have 
unveiled that the process of transporting and arranging 
the transfer of zinc relies on tight integration from the zinc 
transporting mechanisms, ensuring that zinc is absorbed 
into the mammae gland and released into the breast 
milk. The research aimed at identifying a number of zinc 
transporter roles (Zip1, Zip3, ZnT1, ZnT2, dan ZnT4), 
which have be found to supply the initial information 
regarding the mechanisms which manage the degree of 
zinc in the breast milk. A number of research studies 
were carried out related to breastfeeding mice and the 
related mammae cell model, which showed that Zip1 is 
expressed in the mammae gland of the mice, crossing 
through the luminal membrane from the mammae gland 
that is integrated in the alveolar lumen18.

ZnT1 is related to the luminal membrane during 
the initial lactation detected within mammae cells. 
ZnT2 is localised in the proximal membrane within the 
luminal of the epithelial mammary cell22. ZnT2 plays a 
prominent role in mediating the zinc transfer into breast 
milk during the process of lactation23. The expression 
of ZnT2 is prompted by the lactogenic hormone as 
the result of the transcription of regulation through the 
proclatin signalling mechanism 2. In the mammae gland, 
ZnT4 is the largest amount of containment within the 
cell surrounding the alveolar duct23 and it is situated 
in the intracellular compartment but not integrated 
simultaneously with the collection of unstable zinc 25. 
The role of ZnT4 in breast milk is to secrete zinc which 
is related to the decrease in zinc secretion into breast 
milk during the lactation period23.

The mammae gland is a responsive hormonal 
network that is unique in nature, that possesses specific 
pre-conditions regarding zinc. This results from the 
necessity to collect, re-distribute, and release a large 
amount of zinc into breast milk in order to supply 
optimal zinc for the newborn infant. Furthermore, the 
failure of the zinc transporting mechanism within the 
mammae gland of a non-breastfeeding woman may 
cause the development of breast cancer 24.

The concept of the zinc transportation network 
is relatively new, dynamic and sustainable. There are 
24 acknowledged transporter Zn from two different 
families; Zip and ZnT, commonly referred to as the Zn 
transporter. There are 14 Zip proteins (Zip1 - Zip14) and 
10 ZnT protein (ZnT1 - ZnT10) 25which is transported 
across the maternal epithelia during lactation. The 
mechanisms by which zinc becomes a constituent of 
breast milk have not been elucidated. The function of the 
zinc transporter ZnT4 in the transport of zinc into milk 
during lactation was previously demonstrated by studies 
of a mouse mutant, the ‘lethal milk’ mouse, where a 
mutation in the ZnT4 gene decreased the transport of 
zinc into milk. In the present study, we have investigated 
the expression of the human orthologue of ZnT4 (hZnT4 
whose method of working and expression varies in every 
level of biological organisation. The mammae gland 
utilises the majority of zinc transporters in order to 
maintain a number of important functions. To date, there 
are only two zinc transporters that have been appointed 
to maintain a central role in the function of the mammae 
gland; ZnT2 and ZnT426as women with a mutation in the 
gene encoding ZnT2 (SLC30A2. 
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ZnT2 is expressed in a number of networks 
including the mammae gland, prostate, small intestine, 
liver, kidneys and monocytes27. A number of research 
studies have showed that ZnT2 is involved directly in 
the transfer of zinc into breast milk during the lactation 
period. In the mammary epithelium cells, the two 
isoforms of ZnT2 are different, localised in the exocytosis 
vesicles and membrane cell26as women with a mutation 
in the gene encoding ZnT2 (SLC30A2, Both transport 
zinc. The over-expression of ZnT2 in the cells leverages 
the level of resistance to zinc toxicity. The single and 
non-identical nucleotide polymorphisms within ZnT2 
prompts the secretion of degraded zinc and enhances 
oxidative stress in the mammary gland epithelial 
cells28. ZnT2, in transcription, is maintained by the PRL 
lactogenic hormone, and an overflowing of ZnT2 will 
increase the amount of zinc four times larger than what 
is within the mammae gland during the breastfeeding 
phase compared to the non-lactation network24.

Regarding the condition of the mammae gland, ZnT4 
has been localised in the apical membrane of the milk 
epithelium, and the overbalance of ZnT4 is significantly 
higher in the mammae gland during the breastfeeding 
phase compared to the non-breastfeeding phase29. This 
shows the important role of zinc transportation in breast 
milk during the lactation period. Aside from that, the 
amount of ZnT4 will decrease throughout the lactation 
period, and the concentration of zinc within breast milk 
will identify the role of ZnT4 in transferring zinc into the 
breast milk for the infant in the growing phase30ZnT-1, 
ZnT-2 and ZnT-4. Physiologically, ZnT4 will increase 
the production of breast milk therefore the health of 
infant will simultaneously be enhanced. 

CONCLUSION

The mammae gland is the other secretory network 
that requires zinc for particular biological processes in 
order to impact on the formation of breast milk. The role 
of zinc in the mammae gland is multifaceted in nature, 
due to the mammae gland being a dynamic network 
which experiences morphological and functional 
changes. It requires favourable coordination in order to 
provide sufficient zinc during the lactation period. It can 
be concluded that zinc plays a role and is in charge of 
RNA transcription. Henceforth, it impacts on the hyper-
proliferation of SEM and is affective on the growth of 
acinar cells in the production of breast milk. 
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The Safety and Efficacy of Ligasure using in Radical 
Cystectomy
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ABSTRACT

Background: Despite the introduction of minimally invasive surgery, open radical cystectomy remained the 
gold standard treatment for bladder cancer when indicated. But it has the disadvantages of long operative 
time and large blood loss.

Aims: To assess the safety and efficacy of the use of ligasue in radical cystectmy.

Patients and method: From June 2015 to February 2018, 72 patients with muscle invasive bladder cancer 
or Recurrent high grade non muscle invasive cancer who are candidate for open radical cystectomies at 
Al- Yarmouk teaching hospital were enrolled in this prospective, case control study to compare between the 
use of traditional suture ligature technique and ligasure for tissue ligation and division. The patients were 
randomly divided into two equal groups; group A for suture ligature technique and group B for ligasure.

Results: The age of the patients (n=72) in this study was ranged from 50 to 79 years, and the mean age was 
64.1±8.4 years in group A and 65.4±8.4 in group B. The characteristics of the two groups were similar, with 
no statistically significant difference (p value > 0.05), but regarding the duration of surgery, blood loss and the 
need for blood transfusion and number blood units transfused, the  difference was statistically significant ( P 
value <0.05). Pelvic lymphoceles were the most common complications in both groups and the incidence of 
complications in the two groups was comparable with no statistically significant difference (p value> 0.05).

Conclusion: The addition of ligasure use in radical cystectomy was effective in reducing blood loss and in 
saving time by decreasing the duration of surgery, and also was safe as there was no significant difference 
in incidence of complications.

Keywords: radical cystectomy, ligasure, bladder cancer

INTRODUCTION

The gold standard for treating muscle invasive 
bladder cancer is open radical cystectomy with orthotopic 
neobladder.(1,2) Recently, the minimally invasive surgery 
was suggested for radical cystectomy in the form of 
laparoscopic radical cystectomy and robotic radial 
cystectomy to decrease the postoperative morbidity 
and give better cosmetic outcome but it needs further 
evaluation for long-term oncologic implications.(3,4)

The drawbacks of the minimally invasive surgery 
are steep learning curve, operating time, and cost of the 
procedure.(5)

More recently, the LigaSure device has been 
implemented in the performance of variable open and 
laparoscopic surgical procedures, including radical 
cystectomy. (6)

The Ligasure vessel sealing system is  a heat-
sealing device that has been introduced to surgery in 
1998. It allows the use of specific amount of bipolar 
electrothermal energy and pressure to seal off the walls of 
the blood vessel and a feedback  mechanism guarantees 
that the tissues are not charred by over-coagulation. This 
device was designed for sealing blood vessels from 1 to 
7 mm in diameter. (7-9)

The morbidity and mortality of radical cystectomy 
are high and this reflects the fact that the majority of 
patients undergoing this procedure are elderly patients 
with multiple comorbidities.(10, 11) Among the of the  
independent predictors of high grade complications is the 
amount of blood loss. [12] Duration of surgery of more six 
hours is also associated with an increased risk of post-
operative complication. [13]   So the efforts are necessary 
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to decrease the blood loss and operative time and for this 
reason we use the ligasure in the open radical cystectomy 
in the hope that its use may achieve these aims in reducing 
the morbidity of  open radical cystectomy.

PATIENTS AND METHOD

Seventy tow patients with muscle invasive bladder 
cancer or recurrent high grade non muscle invasive 
cancer of transitional cell type who are candidate for 
open radical cystectomies at Al- Yarmouk teaching 
hospital were enrolled in this prospective, case control 
study from June 2015 to February 2018, to compare 
between the use of traditional suture ligature technique 
and ligasure for tissue ligation and division. The selected 
patients were divided in random manner into two equal 
groups; group A for suture ligation technique and group 
B for ligasure use.

The patient’s age, gender, preoperative clinical 
status and investigations and the indication of radical 
cystectomy were recorded. The amounts of intraoperative 
blood loss, units of blood transfused intraoperative and 
postoperatively were recorded. The operative time was 
also recorded.

The exclusion criteria were squamous cell 
carcinoma, significant medical comorbidities, previous 
radiotherapy and previous pelvic surgery.

The operation done by a vertical midline incision 
from the symphysis pubis to the umbilicus, the space of 
Retzius is entered, Blunt dissection is used to release the 
bladder from the pelvic sidewall attachments on both 
sides, the peritoneal cavity is entered, and the urachus  
is identified and divided just below the umbilicus. 
Bowel mobilization on the right and left side is done 
to achieve good exposure of the major vessels and the 

ureters. Good exposure is done with the use of a self-
retaining retractor; both ureters are released from their 
attachments beginning where they cross the iliac arteries 
to the level of the bladder.  The superior, posterior, and 
lateral pedicles of the bladder were divided by scissor 
and ligated using suture ligation in group A. the LigaSure 
device was used to divide the bladder pedicles in group 
B; and this step is the only different step in the surgical 
procedure between the two groups. [14] The type of 
ligasure used was Covidien ligasure LF420. The follow 
up of all patients was for six months after surgery.

The data analysis was carried out using statistical 
package of SPSS-24 (Statistical Packages for Social 
Sciences- version 24). 

The data were presented in simple measures of 
frequency, percentage, mean, standard deviation, and 
range. The significance of difference of means was 
tested using Students-t-test for difference between two 
independent means. The significance of difference of 
different percentages was tested using Pearson Chi-
square test (χ2-test) with application of Yate’s correction 
or Fisher Exact test whenever applicable. Statistical 
significance was considered when the P value was equal 
or less than 0.05.

RESULTS

The age of the patients (n = 72) in this study 
was ranged from 50 to 79 years, with mean age of  
64.1±8.4  years in group A and 65.4±8.4 in group B. The 
characteristics of patients in the two groups were similar, 
where difference in the age, gender, and indication of 
surgery and hemoglobin level was not statistically 
significant and also there was no statistically significant 
difference in the number of smokers in the two groups 
(p value> 0.05).

Table 1: The characteristics of patients

Group A Group B
P value

No % No %

Age (years)

50---59 12 33.3 13 36.1 0.408
60---69 14 38.9 9 25.0
70---79 10 27.8 14 38.9

Mean ± SD(Range) 64.1 ± 8.4(50-79) 65.4 ± 8.4(50-79) 0.521

Gender
Male 28 77.8 30 83.3 0.551

Female 8 22.2 6 16.7
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Conted…

Smoking
Yes 24 66.7 24 66.7 -
No 12 33.3 12 33.3

Haemoglobin 
(g/dL)

10.0--- 9 25.0 11 30.6 0.766
11.0--- 20 55.6 20 55.6
12.0--- 7 19.4 5 13.9

Mean ± SD(Range) 11.5 ± 0.7(10-12.5) 11.3 ± 0.6(10-12.5) 0.257

Indication of 
surgery

Muscle invasive cancer 31 86.1 29  80.6 0.527
Recurrent high grade non 
muscle invasive cancer 5 13.9 7  19.4

#Significant difference between two independent means using Students-t-test at 0.05 level.

Regarding the duration of surgery, blood loss and the need for blood transfusion and number blood units 
transfused, the difference was statistically significant,  where the duration of surgery was less in group B than group 
A, blood loss and the need for blood transfusion were also less in group B than group A( P value <0.05). Table 2

Table 2: Perioperative characteristics

Variable
Group A Group B

P value
No % No %

Duration of surgery 
(minutes)

180--- - - 25 69.4 0.0001*
240--- 6 16.7 11 30.6
300--- 26 72.2 - -
360--- 4 11.1 - -

Mean ± SD (Range) 313.8 ± 26.8 (288-399) 217.8 ± 27.1 (180-275) 0.0001#

Intra-operative blood 
loss (ml)

600--- - - 29 80.6 0.0001*
700--- - - 7 19.4
800--- 7 19.4 - -
900--- 12 33.3 - -
1000--- 10 27.8 - -
=>1100 7 19.4 - -

Mean ± SD (Range) 1004.0 ± 96.4 (865-1199) 662.8 ± 38.5 (600-720) 0.0001#
Need for blood 

transfusion
Yes 24 66.7 10 27.8 0.001*
No 12 33.3 26 72.2

Number of units of 
blood transfused

1 - - 1 10.0 0.0001*
2 1 4.2 7 70.0
3 5 20.8 2 20.0
4 8 33.3 - -
5 8 33.3 - -
6 2 8.3 - - -

Mean ± SD(Range) 4.2 ± 1.0 (2-6) 2.1 ± 0.6 (1-3) 0.0001#

Type of diversion
Ileal conduit 26 72.2 25 69.4 0.795

Orthotopic neobladder 10 27.8 11 30.6

#Significant difference between two independent means using Students-t-test at 0.05 level.
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Pelvic lymphoceles were the most common complications in both groups and there was no statistically significant 
difference in the incidence of complications in the two groups (p value> 0.05). Table 3

Table 3: The complications of radical cystectomy

Group A Group B
P value

No % No %
Pelvic lymphoceles 4 11.1 3 8.3 0.691

Wound infection 2 5.6 1 2.7 0.555
Deep venous thrombosis 3 8.3 2 5.6 0.643

Paralytic ileus 2 5.6 1 2.7 0.555
Enterocolitis 2 5.6 1 2.7 0.555
Peritonitis 1 2.7 1 2.7 -

Small bowel obstruction 1 2.7 1 2.7 -
Pelvic hematoma 1 2.7 1 2.7 -

DISCUSSION

The treatment for muscle invasive bladder cancer 
is radical cystectomy with urinary diversion. Variable 
ways are used for urinary reconstruction after radical 
cystectomy, including ileal conduits, cutaneous urinary 
diversion, and orthotopic neobladder reconstruction. 
(15-17)  so the urologist would always attempt to refine 
the radical cystectomy procedure and to decrease 
the intraoperative and postoperative complications, 
many modifications and new advances have been 
used to achieve these goals. Hanash et al use stapling 
technique to control the vascular pedicles during radical 
cystectomy and demonstrated a significant decrease 
in the intraoperative and postoperative blood loss and 
decrease in the time of operation. (18)

 Chang et al demonstrated significantly decreased 
blood loss and the transfusion requirement during radical 
cystectomy using stapling device.(19) Mandhani et al 
adopted several technical modifications to open radical 
cystectomy which included Pfannenstiel incision,  internal 
splint, single urethral catheter and extraperitonealization 
of the orthotopic neobladder and demonstrated that 
with these modifications the advantages of minimally 
invasive surgery may be obtained, like early recovery, 
less need for analgesics, better cosmesis and reduction 
in length of hospitalization.(20)

In the present study the use of ligasure as hemostasis 
maneuver resulted in significant advantages compared 
to the use of conventional ligature technique including 
decreased operative time and better hemostasis as reflected 

by less amount of blood loss, less need for blood transfusion 
and fewer number of blood units transfused. Manasia et al 
demonstrated similar results to the present study where 
they found the use of ligasure was safe and effective in 
decreasing blood loss and saving the time of surgery.(21)

The complications of surgery reported in the present 
study were comparable in both groups with no significant 
difference in incidence of complications, so the use of 
ligasure was safe.

The limitations of the present study include small 
sample and short duration of follow up as appearance of 
late complications may increase with increased period 
of follow up.

CONCLUSION

The use of ligasure in radical cystectomy was 
effective in reducing blood loss and in saving time by 
decreasing the duration of surgery, and also was safe 
as there was no signifacant difference in incidence of 
complications in the two groups. 
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ABSTRACT

Background: Ectopic pregnancy is defined as the implantation of a fertilized ovum outside the endometrial 
cavity, most commonly in the fallopian tubes. The high incidence of ectopic pregnancies can to some extent 
be related to the fact that the early diagnosis of pregnancy can be made with the use of β-hCG and ultrasound 
scans to identify the location of an early pregnancy.

Objectives: current study was conducted to (1) assess tubal patency by using hysterosalpingography 
following surgical and medical treatments of tubal pregnancy, and 92) to assess pregnancy rates following 
surgery and medical treatment of patients with ectopic pregnancy. Methods: an interventional controoled 
clinical study involved 300 women diagnosed with ectopic pregnancy at Bint-Alhuda Teaching Hospital 
in Thi-Qar Governorate, Iraq. They were divided into two groups according to the patients’ preference; 
the first group treated with methotrexate while the second group treated surgically. Hysterosalpingography 
was done to all patients in both groups after three months of treatment, and both groups were followed 
up for one year waiting for pregnancy. Results: Tubal patency and spontaneous pregnancy rate is higher 
in the medically-treated group of patients. The contralateral tubal blockage was 11.5% in surgical-treated 
group, while 5.85% in medical-treated group. The spontaneous pregnancy rate was higher in medical-treated 
group (81.81%), while (58.66%) in the surgical-treated group. Conclusions: Better fertility potential and 
hysterosalpingography findings have been found after the medical treatment for patients with tubal ectopic 
pregnancy than those who are treated surgically.

Keywords: ectopic pregnancy, medical, surgical, tubal patency, hysterosalpingography.

INTRODUCTION

Ectopic pregnancy is defined as the implantation of 
a fertilized ovum outside the endometrial cavity, most 
commonly in the fallopian tubes [1]. The incidence of 
ectopic pregnancy in UK is 11/1000 pregnancies and the 
mortality rate is about 10/100000. The high incidence of 
ectopic pregnancies can to some extent be related to the 
fact that the early diagnosis of pregnancy can be made 
with the use of β-hCG and ultrasound scans to identify 
the location of an early pregnancy [2].

The known etiological factors contributing to the 
risk of ectopic pregnancy include tub-L disease, previous 
ectopic pregnancy, previous tubal surgery, use of 
intrauterine device,  subfertility [2], assisted reproductive 
techniques and advanced maternal age [1].

The clinical presentations of ectopic pregnancy 
are variable and largely determined by the location of 

pregnancy. In general, ectopic pregnancies implanted 
close to the uterus tend to develop further and present 
with more severe clinical symptoms. The most common 
symptoms are vaginal bleeding, pelvic pain and 
amenorrhea [3].

Improvements in the quality of diagnostic ultrasound 
techniques and β-hCG test, in the recent years, have 
facilitated early and better diagnosis of ectopic pregnancy 
and the development of conservative management 
protocols [3]. The ectopic pregnancy can be managed using 
expected medical or surgical approaches, depending on 
the clinical presentations and patient’s choice [2].

Medical treatment using methotrexate is one of the 
options in the treatment of stable asymptomatic women 
with small unruptured ectopic pregnancy and β-hCG 
level is less than 5000 IU/L [4]. Methotrexate is a folate 
antagonist which interferes with DNA synthesis and 
inhibits cellular proliferation in the fast growing tissues 
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such as trophoblasts [3]. Methotrexate is commonly given 
systematically as a single dose by intramuscular injection 
of 50 mg. The second dose of methotrexate is required if 
β-hCG level did not fail by at least 15% between days 4 
and 7 of treatment [1].

Medical treatment should be tried only if the 
facilities are present for regular follow-up visits [2]. 
Failure of medical treatment is rare and most common 
when the initial hCG is high (higher than 5000 IU/L) [4].

Surgical management can be performed by 
laparoscopy or laparotomy. Laparoscopic approach offers 
significant advantages when compared to laparotomy 
and is the mainstay of management. Laparotomy is 
mainly applied to severely comprised patients or due to 
lack of endoscopic facilities [3].

Therefore, the aim of current study was to evaluate 
tubal patency and the rates of pregnancy following 
medical and surgical treatments of women with ectopic 
pregnancies.

PATIENTS AND METHOD

Current study was an interventional controlled 
clinical study conducted at Bint-Alhuda Teaching 
Hospital during the period from February 2009 to 
February 2016. Informed consents were obtained from 
all participating women prior to the study.

During that period 300 women were diagnosed with 
unruptured ectopic pregnancies were enrolled in this 
study. The diagnosis was based on 
 1. Clinical history and physical examination,
 2. Measurement of β-hCG level and 
 3. Ultrasound scans.

The exclusion criteria were:
 1. Haemodynamically unstable patients with 

suspected ruptured ectopic pregnancy,
 2. Previous history of ectopic pregnancy,
 3. Patients who had completed family and not 

planning for further pregnancy and 
 4. Unable to continue with the follow-up visits.

The indications for medical therapy were:

 1. No significant pain, 

 2. Serum β-hCG level is less than 5000 IU/L,

 3. Ultrasound shows unruptured ectopic pregnancy 
measuring less than 4 cm and with no visible fetal 
heart beats, 

 4. No intrauterine pregnancy (heterotopic pregnancy) 
and

 5. Methotrexate is an acceptable option (patient 
acceptance).

On the other hand, contraindications to medical 
treatment were:
 1. Chronic liver, renal, or hematological disease,
 2. Active infection,
 3. Immunodeficiency and
 4. Breast feeding.

The clinical assessment, involved detailed history 
and thorough clinical examination, was performed for 
each patient. The patients were investigated for complete 
blood count, random blood glucose, liver and renal 
function tests, β-hCG level and pelvic ultrasonography.

In the first group of patients, who selected surgical 
treatment, laparotomy was done with salpingectomy of 
the affected tube, treated as inpatients for 48 hours and 
then discharged.

In the second group of patients, who selected medical 
treatment with methotrexate, on day  zero, β-hCG 
level was measured, pelvic U/S was performed and 
methotrexate injection (Methotrexate Ebewe® 10mg/ml 
solution for injection) as a single intramuscular dose (50 
mg) was given. If the patient lived nearby hospital (less 
than 15 minutes to reach the hospital) and has support at 
home, she would be discharged and asked to come back 
after 4 days; otherwise  she was treated as an inpatient.

On day four, β-hCG level was measured, pelvic 
U/S was performed and another dose of methotrexate 
injection given if the decrease in β-hCG level was less 
than 15% from baseline.

On day seven, β-hCG level was measured, pelvic 
U/S was performed to confirm the success of treatment. 
If any patient developed treatment failure (demonstrated 
by persistent symptoms, persistent high β-hCG level, 
ruptured ectopic by U/S or clinically unstable), the 
patient referred to surgery.ccordingly, 10 patients were 
referred and excluded from the study. 

 All patients who were rhesus negative, from both 
groups, received anti-D injection. Also patients of both 
groups advised to avoid pregnancy for the next three 
months by using ordinary contraceptive methods and 
were asked to return for follow-up. After three months 
of treatment, hysterosalpingography was done for all 
patients. Then they were re-examined at 6 and 12 months 
intervals to look for spontaneous pregnancy. Data of this 
study were statistically analyzed using Chi-square test.
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RESULT
During the period of study, populations of 300 

women were included. Out of these patients, 260 women 
completed the study while 40 women were excluded 
because they did not attend follow-up visits.

Table (1) shows demographic characteristics of 
participants from both groups. The proportions of both 
groups seemed approximately similar regarding age, 
parity, surgical history and history of infertility.

Table 1: Demographic characteristics of participants

No. Parameters Frequency
(Surgical treatment) % Frequency

(Medical treatment) %

1. Age (years):
(20 – 30) 90 34.6 69 26.5

> 30 60 23 41 15.7
2. Parity:

Primi 38 14.6 20 7.7
Multi 112 43 90 3.4

3. Surgical History:
Yes 78 30 54 20.7
No 72 27.7 56 21.5

4. History of infertility:
Yes 58 22.3 38 14.6
No 92 35.3 72 27.7

Numbers and proportions of patients who received 
medical treatment (110; 42.3%) and those treated 
surgically (150; 57.7%) are presented in Table 1 1.

 Table 2: Numbers and proportions of patients who 
were treated medically and those treated surgically

Study Groups Frequency %
Medical treatment 110 42.3
Surgical treatment 150 57.7

Total 260 100.0
Numbers and proportions surgically-treated patients 

with patent contralateral tube (120 patien;  46.2%), and 
those with non-patent contralateral tube (30 patients; 
11.5%) are presented in Table 3.

Table 3: Numbers and proportions of surgically-
treated patients according to patency or non-

patency of contralateral tube

Contralateral tube Frequency %

Valid
Patent tube 120 46.2

Non-Patent tube 30 11.5
Total 150 57.7

Missing System 110 42.3
Total 260 100.0

Numbers and proportions of medically-treated 
patients with patent contralateral tube (15; 5.8%) and 
those with non-patent contralateral tube (95; 36.5%) 
according to hysterosalpingography examination are 
shown in Table 4.

Table 4: Numbers and proportions of medically-
treated patients according to patency or non-

patency of contralateral tube

Contralateral Frequency Percent Valid 
Percent

Valid

Patent tube 95 36.5 86.4

Non-Patent 
tube 15 5.8 13.6

Total 110 42.3 100.0

Missing System 150 57.7

Total 260 100.0

The results of patency of the affected tube by ectopic 
pregnancy (ipsilateral tube) in the medical-treated group 
(78 patients with patent tube; 70.9%) while 32 patients 
(29.1%) were with non-patent tube are presented in 
Table 5.
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Table 5: Results of patency of the affected tube by 
ectopic pregnancy (ipsilateral tube) in the medically-

treated group

Ipsilateral 
tube Frequency % Valid 

Percent
Cumulative 

Percent
Patent tube 78 70.9 70.9 70.9
Non-Patent 

tube 32 29.1 29.1 100.0

Total 110 100.0 100.0

Numbers and percentages of spontaneous 
pregnancies after medical (90 patients; 81.81%) and after 
surgical (88 patients; 58.66%) treatments are presented 
in Table 6.

Table 6: Numbers and percentages of spontaneous 
pregnancies after medical and surgical treatments

Number of spontaneous 
pregnancies (%)Study groups (No.)

88 (58.66)Surgical treatment (150)
90 (81.1%)Medical treatment (110)

DISCUSSION

Ectopic pregnancy is one of the major health 
problems and an important cause of morbidity and 
mortality in women of reproductive age [3]. Better 
clinical care should help prevent the avoidable mortality 
and also reduce physical and psychological morbidities 
associated with ectopic pregnancy, improve future 
fertility outcomes and reduce the costs associated with 
repeated hospital admissions [5,6].

The increasing sensitivity of our diagnostic tests for 
ectopic pregnancies has resulted in many cases being 
diagnosed earlier in their natural course and led to clinically 
stable patients. Those patients are usually hesitating to 
accept surgery with its complications and salpingectomy 
with its psychological burde,ns and the possible adverse 
effects of subsequent fertility potential. So, the role of 
medical treatment is increasing and its popularity is 
growing, especially at our center after the completion of 
this study as it had no or very limited role before that.

In this study, there was good patients’ acceptance 
of medical treatment as 110 patients (42.3%) out of 300 
patients did accept medical treatment while 150 patients 
(57.7%) preferred surgical treatment (Table 2).

Good compliance with follow-up has been seen for 
260 patients out of 300 patients in this study, because 
most women took future fertility problems more 
seriously. Medical treatment was commonly safe with 
no demonstrable harms or serious side effects.

High success rate was achieved in current study 
using medical treatment due to good selection of patients 
(failure rate was low as only 10 patients needed surgery 
after the failure of medical treatment and they were 
excluded from the study).

When we compare the tubal patency of both groups 
(using hysterosalpingography) and compare the patency 
of contralateral tube (non-affected side by ectopic), we 
found that tubal blockage was 11.5%  in the surgical 
treatment group (Table 3) while 5.8% in the medical 
treatment group (Table 4). Therefore, surgical treatment 
is considered more risky for adhesion formation than 
medical therapy. However, it was difficult for us to assess 
if this blockage may proceed with our treatment or not.

In the surgical group, we did salpingectomy so the 
affected tube was lost (i.e. 100%  blockade of ipsilateral 
affected tube, in another word the patient lost 50% of 
her fertility potential. However, in the medical treatment 
group, 70.9% had patent ipsilateral tube (affected tube 
by ectopic) so its function can be preserved although 
could be a site of future ectopic (Table 5). Therefore, we 
need more accurate and sophisticated tests to prove its 
functional potential.

The spontaneous pregnancy rate was higher in 
medically-treated group (81.81%) versus (58.66%) in 
the surgically-treated patients (Table 6). This might be 
related to the patent ipsilateral tube.

Therefore, the medical treatment is safe, highly 
effective in the properly selected patients with better 
subsequent fertility and free of surgical complications 
with wide acceptance in our center. Hence, it should take 
a greater role and should be used as a first line treatment 
in selected patients and this is supported by special 
guidelines. The guidelines staes that methotrexate 
should be used as a first line treatment if β-hCG level 
is less than 1500 IU/L, however, women with β-hCG 
levels between 1500 –5000 IU/L may be offered either 
surgical or methotrexate treatment [7,8].
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CONCLUSIONS AND 
RECOMMENDATIONS

The present study demonstrated that a better fertility 
potential and hysterosalpingography outcomes were 
achieved after methotrexate treatment for ectopic tubal 
patency than surgical treatment.

Further studies should be performed including larger 
patiesnt populations, probably multi-centre studies, 
and more investigation facilities like laparoscopy for 
assessing fertility state and tubal condition.
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ABSTRACT

Background: Chronic fatigue syndrome (CFS) is characterized by immune dysfunctions including chronic 
immune activation, inflammation and alteration of cytokines profiles. Therefore, the aim of current study was 
to test the association between existence of chronic fatigue syndrome and serum levels of Interleukin-17A.

Method: Fifty three patients with CFS were enrolled in this study and level of Interleukin-17A (IL-17A) 
has been estimated in their sera. The results were compared with those for 32 Rheumatoid Arthritis (RA) 
patients as a disease control and 35 apparently healthy control individuals.

Results: The results showed highly significant elevation in the level of IL-17A among CFS group in 
comparison with RA patients and healthy controls. Evaluation of this biomarker by (ROC)???? application 
revealed that is is an important parameter in discrimination between CFS patients and healthy individuals 
and can be used as an indicator and diagnostic marker. Also, a concentration of 4.4 ng/ml is optimum with 
a sensitivity of 98.1%, a specificity of 65.7% and an accuracy of 85.23%. Therefore, IL-17A is virtuous and 
suitable to confirm the diagnosis of CFS in suspected cases.

Keywords: Chronic fatigue syndrome, Interleukin-17A, Rheumatoid arthritis, biomarker,

INTRODUCTION

 Chronic Fatigue Syndrome/Myalgic 
Encephalomyelitis (CFS/ME) is a multifactorial disorder 
identified by symptom-specific criteria and characterized 
by severe and long-lasting weakness or fatigue, post-
exertion malaise, cognitive dysfunction, non-energizing 
or crush sleep and other symptoms [1]. The precise 
etiology remains vague [2]. It was denoted that CFS/
ME typically affects a variety of bod systems including 
the immune system [1,2]. It is well known that cytokines 
are important for the function, activation as well as 
suppression of immune cells [3]. Therefore, abnormalities 
in their expression may affect immune cells functions. 
As patients having CFS/ME commonly present with 
symptoms that indicate immune response abnormalities, 
such as flu-like symptoms, cytokines expression 
has been an area of interest for researchers. These 
cytokines maybe implicated in the pathophysiology of 
chronic fatigue via expansion of specific cell subsets 
or its maintenance following immune activation by an 
innocuous stimulus[4].

In addition, cytokines may serve as potential 
biomarkers that aid diagnosis, sub-typing, monitoring and 
determining the prognosis of CFS [Ref]. In rheumatoid 
arthritis, several biomarkers, including cytokines, have 
been used to create a multi-biomarker disease activity 
score which has been shown to significantly correlate 
with disease activity [4]. As CFS is a clinical diagnosis, 
biomarkers could be used as objective markers of disease 
status. Hence, there have been many studies that focus 
on the role cytokines may play in CFS [5]. 

It was proposed that T helper cells start off ‘naive’ T 
cells and can turn into Th1, Th2 or Th17 cells. A naive T 
cell can either become inflammatory Th17 cell or anti-
inflammatory Treg cell [Ref]. Interleukin-17 (IL-17) is a 
cytokine produced by Th17 cells under induction of IL–
23 which results in destructive tissue damage in delayed-
type reactions [6] where it causes increasing chemokines 
production in various tissues to recruit monocytes and 
neutrophiles to the site of inflammation, similar to 
Interferon gamma. In addition, IL-17 acts synergistically 
with tumor necrosis factor and IL-1 [7,8].
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Though individual biomarkers varied, results of CFS 
cases collectively supported involvement of IL-23/Th17/
IL-17 axis in the delineation of CFS in a sex-specific way 
[9]. The aim of current study was to explore the possible 
association between the level of Interleukin-17A and the 
development of Chronic Fatigue Syndrome in patients 
having clinical manifestations of the syndrome.

MATERIALS AND METHOD

 The study was conducted during the period between 
June and September/ 2016. It involved Fifty three patients 
having clinical manifestations of chronic fatigue syndrome 
(CFS) and attending Medical City Teaching Hospitals and 
some of private clinics. These patients were diagnosed 
under the supervision of consultant Rheumatologists 
physicians according to the criteria of the Centers for 
Disease Control and Prevention (CDC)/ CFS criteria. In 
addition, 35 apparently healthy volunteers as Healthy 
Controls (HC) and 32 patients having Rheumatoid 
Arthritis (RA) as a disease control group were recruited 
in the study. All study participants undergone a range of 
blood tests that included liver function, thyroid function, 
renal function and lipid profile tests. Furthermore, a 
questionnaire was administered for participants to collect 
data like participant’s name, gender, medical history, 
clinical features, length and body weight. Chi-square 
test was used to test possible associations between study 
variables. Data were expressed as Mean±SE and tested 
for significance at P <0.05.

RESULTS

 1. Demographic criteria of participants: The 
results of current study revealed that there was 
no significant difference between mean of ages 
of studied groups of participants (45.63 ± 2.071, 
41.03 ± 1.843 and 40.96 ± 1.875) years for HC, 
RA and CFS groups, respectively] (P = 0.184; 
Table 1). In addition, the ratios of females to 
males among those groups were 1.92, 2.2 and 
1.28 for HC, RA and CFS groups, respectively 
(P = 0.911; Table 1). However, the mean age of 
disease onset was significantly different between 
CFS and RA groups of patients (35.05 ± 1.859 
and 40.10 ± 0.875) years, respectively] (P <0.05; 
Table 1). Regarding gender of participants, results 
of this study revealed that most patients in the 
CFS and RA groups were females (64.2% and 
68.8%), respectively. In addition, in terms of 
BMI, data from current study showed that most 
participants were over-weighed (26.539 ± 2.025, 
28.286 ± 5.692 and 25.957 ± 4.798) Kg/ m2 for 
HC, RA, and CFS groups, respectively, with no 
significant statistical differences between them. 
The latter probably explains the role of obesity 
as a risk factor in the development of many 
autoimmune diseases such as RA. Moreover, 
current study revealed that approximately 31.25% 
of participants with RA have positive family 
history of the disease, whereas 7.55% of patients 
in the CFS group had positive family history of 
the disease (Table 1).

Table 1: Demographical criteria of studied groups

Parameters
Studied groups

Total  (P value)Healthy
Control

RA Disease 
Control

CFS
Patients

Gender No. (%) No. (%) No. (%) No. (%) Chi-Square
P= 0.0911

NS
(P>0.05)

Male
Female
Total

12 (34.3) 10 (31.2) 19 (35.8) 41 (34.2)
23 (65.7) 22(68.8) 34(64.2) 79(65.8)
35 (100) 32 (100) 53 (100) 120 (100)

Female /Male Ratio 1.92 2.2 1.79 1.28
Age/years  

(Mean ± SE) 45.63 ± 2.071 41.03 ± 1.843 40.96 ± 1.875 ANOVA & LSD 
P=0.184 NS

 Age of disease onset/ 
years (Mean ± SE) - 35.05 ± 1.859 40.10 ± 0.875 Chi Square P=0.001

HS
Family History No. (%) - 10 (31.25) 4 (7.55) 11 (12.94)

BMI (Kg/ m2) 
(Mean ± SD) 26.539 ± 2.025 28.286 ± 5.692 25.957 ± 4.798  ANOVA P=0.067

NS
Total numbers 35 32 53 120

NS = Not significant, HS = Highly significant.
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 2. Disease distribution according to age groups of participants: The results of current study revealed that the 
age group 20-40 years included 37.1% of healthy controls, 49.1% of patient with CFS and 46.9% of patients 
with RA (Table 2). This indicates that approximately 50% of participants with CFS were 20 to 40 years old.

Table 2: Disease distribution according to age groups of participants

Age groups/Year
Studied groups Pearson

Chi-Square (P value)Healthy Control Patients (CFS) Patients (RA)

20-40
No. 13 26 15

P= 0.518
(P >0.05)

% 37.1% 49.1% 46.9%

41-60
No. 18 21 16
% 51.4% 39.6% 50.0%

> 60
No. 4 6 1
% 11.4% 11.3% 3.1%

Total
No. 35 53 32
% 100.0% 100.0% 100.0%

 3. Levels of IL17A in the sera of the studied groups: Results of current study revealed that serum levels 
(Mean ± SE) of IL-17A in the sera of patients with CFS (27.0532 ± 2.08216 ng/ mL) were significantly higher 
(P <0.05; Table 3) than those in the sera of patients with RA (3.7486 ± 0.24578 ng/ Ml) or those in the sera 
of healthy controls (3.9622 ± 0.28219 ng/ mL). The latter two groups of participants were not significantly 
different (P >0.05; Table 3). 

Table 3: Levels of IL17A in the sera of studied groups

Immunoassay N Mean Std.
Error

P value
ANOVA test LSD test

IL - 17 A 
ng/ ml

HC group 35 3.9622 0.28219
P=0.00

Highly sign.
(P<0.01)

*P=0.00
CFS patients 53 27.0532 2.08216 **P=0.932
 RA patients 32 3.7486 0.24578 ***P=0.00

Total 120
* Highly significant difference between CFS patients and HC group. ** Non-significant difference between HC 

group and RA patients. ***Highly significant difference between CFS and RA patients.

 4. Evaluation of serum IL-17A level by ROC test: 
Receiver Operative Curve (ROC) test had been 
applied for evaluation of IL-17A as a biological 
marker for discrimination between normal healthy 
individuals and patients with CFS (Table 4 and 
Figure 1). 

  Table 4 shows that the sensitivity of this biomarker 
is as high as 98.1% with a specificity of 65.7% 
and an accuracy of 85.23%. When the optimum 
concentration of 4.4 ng/ml was applied, there 
was highly significant difference between CFS 
patients and healthy individuals.

Table 4: Validity of IL-17A as a biological marker 
for detection of CFS

Validity tests for (IL-17 A)
Sensitivity 98.1%
Specificity 65.7%

Positive predictive value (PPV) 81.2%
Positive predictive value (NPV) 95.8%

Accuracy 85.23%
Area Under Curve (AUC) 0.972

Cut-off value 4.4
P value 0.00 HS
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Figure 1: ROC showing the characteristic of area 
under curve for IL-17A

DISCUSSION

 A study conducted by Hornig et al. [10] reported 
strong correlation between cytokine alterations and 
illness duration. These findings have critical implications 
for arriving at an early diagnosis of CFS/ME. Moreover, 
the same researcher [11] demonstrated the existence of 
a disturbed immune signature in CFS cases that was 
consistent with immune activation in the central nervous 
system and a shift toward an allergic or T helper type-2 
pattern associated with autoimmunity. They denoted to 
an inverse relationship between IL-1R and IL-17 F.

 On the contrary, another study [12] reported that 
the levels of many cytokines including IL-17A were 
declined in the sera of CFS in comparison with control 
group. This idea was also mentioned by [13,14]. These 
authors stressed that the results of their research did not 
show CFS markers. Unexplained aspect was that why 
cytokines’ levels decreased within a duration of one year 
of the disease [14]. They suggested that it might be the 
result of exhaustion [12-14].

 In view of the above observations, it could be 
concluded that duration of CFS illness may affect 
the level of cytokines. Another study [15] showed that 
cytokines, such as IL-1, production to be of relevance 
in CFS patients and its role in effective treatment of this 
disabling disease. The conflict in the results of cytokines’ 
levels among different studies could be attributed to 
many factors such as sample size, duration of CFS, age 
of patients and type of cytokines that were estimated 
(whether proinflammatory cytokines or other types). 

 Hornig et al. [10] stated that there were distinct plasma 
immune signatures in CFS present in early course of 
illness. Their conclusions that classical proinflammatory 
cytokines were elevated during early course of illness 
agree, to some extent, with results of current study as 
related to IL-17A concentration increment. These facts 
explain the variation in the level of IL-17A among the 
current and different studies. Additionally, types of 
samples may result in different results such as estimation 
of cytokines in the CFS sera could result in variation 
from those quantified in the CSF [16]. 
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ABSTRACT

Background: Infertility is a problem that affects approximately 10-15% of couples during their productive 
ages. Anti-Mullerian hormone (AMH) is produced by Sertoli cells and it regulates male sexual differentiation. 
Therefore, current study was conducted to evaluate seminal plasma levels of Anti-Mullerian Hormone in 
fertile and infertile men. Methods: the study was conducted in the General Teaching Hospital in Ramadi city 
from 1st of February 2018 to 1st of April 2018. Participants were 134 men; 70 patients (who were suffering 
from infertility) and 64 controls (normal healthy men). The age of participants ranged from 20 to 60 years. 
Conventional semen analysis was done for all cases and the AMH evaluation was done by ELISA technique. 
Results: The study showed that there were significant differences in seminal plasma Anti-Mullerian Hormone 
levels in fertile and non-fertile men with p-alue  (<0.05). The study concluded that AMH is a good biomarker 
for monitoring and treating male infertility and its could be an important cause of men infertility.

Keywords: Seminal plasma, AMH, Sertoli cells, normospermia, azoospermia, men infertility.

INTRODUCTION
Infertility is a problem that affects approximately 
10-15% of couples during their productive 
ages(1).

Seminal fluid is a white or grey liquid (suspension) 
of spermatozoa in seminal plasma which is a mixture of 
secretions from prostate, seminal vesicles, epidydimis, 
urethral glands, Cowper’s glands and vasa deferentia 
(2,3). It clots almost immediately after ejaculation forming 
a sticky, jelly-like liquid and liquifies again within 5-40 
minutes (4). The seminal fluid serves as a transport medium 
enabling the penetration of a spermatozoon into the ovum 
at fertilization. Also the seminal plasma contains several 
components with different origins such as Anti-Mullerian 
hormone (AMH). The latter provides nutritive source 
for spermatozoa during their journey through the female 
reproductive tract using fructose to produce energy (ATP) 
necessary for their swimming (motion). In addition, it 
protects them from infection and other injurious as well 
as toxic agents. Also, it serves as a buffer to neutralize 
vaginal acidic conditions. Spermatozoa constitute 2–5% 
of seminal fluid volume; whereas seminal plasma forms 
the remaining portion (2,5,6).

Anti-Mullerian hormone (AMH), produced by 
Sertoli cells, is a homodimeric glycoprotein linked by 
disulfide bonds. It is a member of the transforming 
growth factor (TGF) beta superfamily with a molecular 
weight of 140 kDa (7,8. In addition, its levels are down-
regulated by intra-testicular testosterone and it  regulates 
male sexual differentiation (7,9,10).

The physiological concentration of AMH in seminal 
plasma is higher than in the serum. It is believed that AMH 
well reflects sperm production and the development of 
Sertoli cells (9,11).

The present study aimed to measure the levels of 
AMH in seminal plasma from fertile and non-fertile men 
to evaluate the benefit of monitoring this hormone as a 
diagnostic tool for men fertility and monitoring response 
to treatment.

MATERIALS AND METHOD

Study Participants: The study subjects were men in 
their reproductive age, but suffering from infertility 
disorders who were attending General Teaching Hospital 
in Ramadi city/Al-Anbar governorate, Iraq. The study 

DOI Number: 10.5958/0976-5506.2018.01729.1 



Indian Journal of Public Health Research & Development, November 2018, Vol.9, No. 11         1917      

was conducted during the period from February, 1st to 
April, 1st / 2018. Patients were selected randomly and 
their ages were 20-60 years. Controls were normal 
healthy subjects as well as normal semen analysis results. 

Semen samples collection: Semen samples were 
collected from all patients by masturbation after a period 
of sexual abstinence for 4 to 5 days and saved in sterile 
containers and allowed to liquefy for at least 30 minutes 
at 37ºC. Semen samples were centrifuged at 100 × g for 
15 min and the supernatant seminal plasma was stored 
in polypropylene tubes at –20ºC until used (14). A routine 
semen analysis was then performed according to World 
Health Organization (12,13). Azoospermia was tested after 
two semen analyses and centrifugations.

Semen analysis: Semen volume, appearance, 
liquefactions time , viscosity, pH were determined 
and duplicate assessments were performed for semen 
analysis (13).

Microscopic examination was performed using 
an improved Neubauer hemocytometer and included 
sperms’ morphology and motility, sperms count and 
other findings such as pus cells and red blood cells. 
The most appropriate liquefaction of the ejaculate was 
estimated and aliquots were withdrawn with a positive 
displacement pipette. Smears for morphology were 
air dried, fixed in 95% ethanol and stained with the 
Papanicolaou method (12,15).

Anti-Mullerian hormone measurement: Anti‐Mullerian 
hormone  levels  in seminal plasma were measured by 
ELISA method (DSL, Webster, TX, USA). In the assay, 
standards, controls, and serum samples were incubated 
in microtitration wells coated with anti-AMH antibody. 
After incubation and washing, the wells were treated 
with secondary anti-AMH detection antibody labeled 
with biotin. After a second incubation and washing step, 
the wells were incubated with streptavidin-horseradish 
peroxidase (HRP). After a third incubation and washing 
step, the wells were incubated with the substrate 
tetramethylbenzidine (TMB). An acidic stopping solution 
was then added and the degree of enzymatic turnover 
of the substrate was determined by dual wavelength 
absorbance measurement at 450 and 620 nm (14).

RESULTS AND DISCUSSION

   The determination of AMH levels in seminal 
plasma is an important tool for the accurate diagnostics 
and successful treatment of male fertility disorders.

Population Study: The total number of semen samples 
included in the study was 134 samples. Seventy samples  
were either azoospermic or had some abnormalities in 
activity while the remaining 64 samples were found to 
be normal in count and activity and used as controls.

Distribution of mean seminal plasma AMH levels 
according to age group of participants: According 
to semen analysis, study participants were divided into 
two categories (normospermic and those with abnormal 
sperms analysis) and according to their age, they were 
divided into 4 groups (Table 1). The results showed that, 
regardless of the age group, the mean levels of AMH in 
the seminal plasma of normospermic individuals were 
higher than those in the seminal plasma from individuals 
having an abnormality in sperms’ count and/ or activity 
(Table 1). In terms of age group, individuals within the 
age groups 20-30 and 31-40 years were having higher 
mean seminal plasma levels of AMH than other age 
groups in both categories of individuals (Table 1). 
However, those from the 1st category (normospermic) 
had higher AMH levels than those from the 2nd category 
in the corresponding age groups (Table 1).  These 
findings indicate that there is a kind of correlation 
between production of normal sperms and level of AMH 
in seminal plasma. Also, it seems that the latter decreases 
with advancement in age (Table 1).

Results of current study are consistent with those 
reported in another study (16) that, in both genders, AMH 
levels decrease with age. The production of spermatozoa 
starts in the testes seminiferous tubules epithelium that 
contains Sertoli cells which produce AMH (17). However, 
other studies showed a non-significant correlation 
between AMH production and age (14,18).

Some physical and biochemical results: In terms of 
Liquefaction time, study samples were classified into 3 
groups (Table 2). The results of current study showed 
that mean seminal plasma AMH level was higher in the 
1st group (i.e. 30-45 minutes group). This indicates that 
the level of AMH decreases as the liquefaction time 
increases (Table 1).

These findings contrast those reported by (19) who did 
not confirm the existence of such inverse relationship 
between AMH level in seminal plasma and liquefaction 
time of the latter. Despite that, the results reported in 
current study could be attributed to environmental 
factors.
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Table 1: Mean seminal plasma AMH levels according to age groups of participants

P value < 0.05
AMH levels in individuals with 

abnormal sperms analysis 
(Pmol/L)  Mean ± SD*

AMH levels in 
normospermic individuals 

(Pmol/L) Mean ± SD*

Total 
No.

Age Group/
Years

a1.33 ± 0.31.9 ± 0.45220-30
a1.2 ± 0.51-8 ± 0.34431-40
b0.9 ± 0.31.5 ± 0.12841-50
b0.7±0.21.1 ± 0.210<50 Years

70(52.2%)64(47.8%)134Total
1.03 ± 0.21.575 ± 0.3Mean ± SD

*: Standard Deviation. 

The letters [a and b] need explanation. Also, the P values need to be mentioned: The different letters mean that 
there are significant differences between the averages of the totals. Similar letters mean that there is no significant 
difference between the averages.

Table 2: Mean seminal plasma AMH levels according to liquefaction time

P value < 0.05AMH levels (Pmol/L)
Mean ± SD*No. of samplesLiquefaction time in minutes

a1.55 ± 0.36530-45 minutes
b1.43 ± 0.360<45-65 minutes
c0.86 ± 0.29<65 minutes

1.215 ± 0.2134Total time in minutes

*: Standard Deviation.

The letters [a and b] need explanation. Also, the P values need to be mentioned: The different letters mean that 
there are significant differences between the averages of the totals. Similar letters mean that there is no significant 
difference between the averages.

Table 3: Mean seminal plasma AMH levels according to semen analysis results

P value < 0.05AMH levels (Pmol/L)
Mean ± SD*TotalSemen analysis result

a0.81 ± 0.225Azoospermia
a0.9 ± 0.120Oligospermia
b1.1 ± 0.225Asthenozoospermia
c1.575 ± 0.364Normospermia

1.215 ± 0.2134Total

*: Standard Deviation. 

The letters [a and b] need explanation. Also, 
the P values need to be mentioned: The different 
letters mean that there are significant differences between 
the averages of the totals. Similar letters mean that there is 
no significant difference between the averages.

Hormonal assay results: The present study showed 
significant differences  in AMH levels in non-fertile men 
group (cases) as compared to healthy (normospermic) 
controls (P <0.05; Table 3) and the mean AMH level for 
controls was higher than that for patients.
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These finding are supported by those obtained by 
(19) who showed that mean AMH levels in normospermic 
men were significantly higher than those in azoospermic 
ones. In addition, another study (20) reported the existence 
of a positive correlation between AMH levels and 
sperm count. Moreover, (18) reported lower AMH levels 
in seminal plasma of azoospermic (infertile) men as 
compared to normal (fertile) ones.

On the other hand, AMH may be successfully used 
for predictions of motile sperm recovery after semen 
cryopreservation (11.

Although the relationship between AMH level in 
seminal plasma and spermatozoa count was concluded 
by (13). it had not been confirmed by (22). the latter study 
stated that the mean AMH value was almost the same 
in the healthy group compared to the group with a 
decreased sperm count.

In present study, a significant decrease in 
seminal plasma AMH is associated with the absence 
of spermatozoa in the semen of azoospermic men 
illuminating a handy correlation between AMH 
concentration and progress in spermatogenesis.

The presence of developmentally more progressive 
spermatogenic cells may increase AMH secretion that is 
related to specific stages of the seminiferous epithelium 
cycle (23). In addition, AMH level appears to positively 
correlate with parameters of sperm quality such as sperm 
count and motility, and negatively with the percentage of 
damaged spermatozoa. Therefore, as a predictive value 
for outcomes of testicular sperm extraction, AMH had 
been further tested (18, 20,24,25). 

Seminal AMH is also a good marker for assessments 
of recombinant FSH treatment in men with idiopathic 
infertility undergoing assisted reproduction cycles (26). 

Moreover, the assay of seminal AMH may be considered 
as an implement for prediction of gonadotropin therapy 
outcome in hypogonadism, since its early increase may 
be a marker of good spermatogenic response (9).

CONCLUSION

Therefore, determination of AMH in seminal plasma 
is an important tool for accurate diagnosis, successful 
treatment and efficient monitoring of male fertility 
disorders. In addition, deficiency of AMH could be an 
important cause of male infertility.
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ABSTRACT

The genetic analysis of PCR-RFLP technique determined the genotype of miR-499gene, which found that 
the homozygote (AA) pattern was significantly higher in patients than in control group. On the other hand, 
the statistical analysis for the role of microRNAs genes in the hormones and physiological parameters 
above found that thehomozygote (AA) pattern of miR-499gene show more effects in changes of parameters 
( cortisol ,testosterone , estradiol , insulin ,glucagon , Fasting Blood Glucose (FBG) ,insulin resistance , 
insulin sensitivity ,microalbuminuria systolic and diastolic pressure).

Conclusions: polymorphisms in miR-499 mediated diabetic cardiomyopathy.

Key words: T2DM, microRNA, miR-499, Polymorphism, RFLP technique, agarose-gel electrophoresis

INTRODUCTION

The changing life style in developing countries, 
led to rapid changes in globalization, urbanization 
and industrialization which had opened new ways for 
successful life ,but from other ways it is going together 
with reduced physical activity and excess of metabolic 
disorders [1]. One of these danger disorders is Type 2 
Diabetes Mellitus (T2DM). It is characterized by insulin 
deficiency that resulted from dysfunction of pancreatic 
β-cells with decline in its mass, hyperglycemia and 
insulin resistance. Important causes of T2DM include 
interaction between environmental and genetic factors 
[ 2, 3], The accumulation of polluting organic substances 
and chemical agents resulting in formation of amyloid 
fibers in pancreatic β-cells, thus, participate in T2DM 
pathology [4,5,6]. About 90% of all diabetic cases 
resulted from complex interplay between genetic, 
epigenetic and environmental factors. Identification of 
the genetic factors has been a challenge because the 
major environmental factors, diet and activity level, 
are well known [7,8]. T2DM pathophysiological process 
is complex where disorganization of gene expression is 
predicted and this will lead to discompose of variable 
physiological processes in tissues which contribute to 
glucose homeostasis [9,12].

The aim of current study was to investigate 
microRNA gene polymorphism and its role in T2DM 
and its complications.

MATERIALS AND METHOD

Participants: The study involved 80 patients (both males 
and females) suffering from type 2 diabetes mellitus 
with a duration ranged from 1-20 years, yet without 
any complications. They were selected from AL-Sader 
Teaching Hospital, Iraq. Their controls were 40 normal 
healthy subjects. Informed consents were obtained from 
all participants prior to study.

Blood samples (5 ml) were obtained from 
participants by venipuncture using disposable syringes 
in sitting position and allowed to clot in gel-containing 
tubes at room temperature for 10-15 minutes. Then, blood 
samples were centrifuged at 2000 × g for approximately 
10-15 minutes then the sera were obtained and stored at 
-20˚C until analysis ( hormonal assayed ).

Urine samples were collected early in the morning 
from patients and control groups in special container 
for this purpose and the test was conducted as soon 
as possible. The COMBINA 13 Strips kit was used to 
determine microalbuminuria levels in urine. It is based 
on the “protein error” principle of the indicator which is 
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caused by the presence of albumin. Sulfonephthalein has 
a high sensitivity for albumin[ 13].

Measurement of arterial blood pressure two times, 5 
minutes apart, for each patient in the sitting position by 
using Mercury sphygmomanometer and average blood 
pressure was calculated for each participant.

Determination of fasting blood glucose (FBG): The 
RanDox kit was used to determine serum Glucose 
levels. It is based on the PAP enzymatic determination 
of glucose [14].

Hormonal assay: Hormones such as Cortisol, 
Testosterone, Estradiol, Glucagon and Insulin were 
assayed using the Monobind ELISA Kit, which was 
based on standard sandwich enzyme-linked immune-
sorbent assay technology.

Determination of insulin resistance and insulin 
sensitivity: Insulin resistance is evaluated by 
determination of homeostasis model assessment of 
insulin resistance (HOMA-IR) [15,16] and calculated by 
using the following equation:

IRHOMA = (I0× G0) / 22.5 

Where: IRHOMA is insulin resistance according to 
homeostasis model assessment. 

I0: Fasting insulin level.

G0: Fasting glucose level.

The quantitative insulin sensitivity check index 
(QUICKI) is derived using the inverse of the sum of the 
logarithms of the fasting insulin and fasting glucose [ 17]

1/(log(fasting insulin µU/mL) + log(fasting glucose 
mg/dL)

DNA Extraction and genotyping: Genomic 
DNA was extracted from white blood cells 
(WBCs) for both diabetes and control groups 
using (Geneaid) DNA extraction kit. The selected 
miRNA gene (miR-499 (rs3746444 G-A) F:5’-
CGGCTGTTAAGACTTGCAGTG-3’; R: 
5’-TCCAGTCTTCCAAGCTCTTCA-3’ was 
amplified by PCR with annealing temperature 55.3 
and analyzed by PCR-RFLP technique using HindIII 
enzyme [18].

Statistical analysis: All statistical analysis was 
performed by using SPSS 17 version. Data were 
expressed as (mean±SD). Comparisons among groups 
were performed using t-test, ANOVA and Pearson 
correlation analyses [19]. Statistical significance of data 
was tested at P ≤0.05.

RESULTS

Demographic criteria of participants: Results of 
current study revealed that the majority of patients with 
diabetic were females (67.5%), 87.5% of them were not 
employed and 81.25% were urban residents. There are 
significant association between patients and controls 
regarding occupation and existence of CVD, nephropathy 
and hypertension. However, there was no significant 
association between patients and controls regarding 
gender,residence and family history of T2DM (Table 1).

Table 1: Demographic criteria of participants

Variable Patients No. (%) Control No. (%) Odds ratio 95%CI P-value
Gender

Male 26 (32.5%) 16 (40%)
0.705 0.39–1.26 0.23

Female 54 ( 67.5%) 24 ( 60%)
Residence

Urban  65(81.25%) 29(72.5%)
1.65 0.85–3.21 0.135

Rural 15 (18.75%) 11 (27.5%)
Occupation

Employee 10 (12.5%) 23(57.5%)
0.108 0.053–0.219 < 0.0001*

Not employed 70 (87.5%) 17(42.5%)
Family history

Present 67 (83.75%) 30 (75%)
0.175 0.86–3.52 0.117

Absent 13(16.25%) 10(25%)
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Conted…

CVD
Yes 19 (23.75%) 0 (0%)

0.023*
No 61 (76.25%) 40 (100%)

Nephropathy
Yes 16 (20%) 0 (0%)

0.036*
No 64 (80%) 40 (100%)

Hypertension
Yes 22 (27.5%) 0 (0%)

0.016*
No 58 (72.5%) 40 (100%)

Genetic results: The results of present study show that 
the DNA has (50-200) ng and purity (1.7-2.2) as shown 
in Figures 1, 2, 3.

Figure 1: Agarose-gel electrophoresis pattern of 
DNA extracted from blood of patients (lane 1-5) 

with T2DM and controls (lane 6-10)

Figure 2: Agarose-gel electrophoresis pattern of 
PCR product for MIR-499 gene, this amplification 

product one band 112 bp for both patients (lane 1-5) 
and controls (lane 6-10)

Figure 3: Agarose-gel electrophoresis pattern 
of RFLP-PCR for PCR product (112bp) with 

restriction enzyme HindIII. Lane1: DNA ladder 
100bp, Lane 2 is showing homozygote type (AA) 

genotype, Lanes 3,4,5,6,7 and 8 are showing 
heterozygote type (AB) genotype, Lanes 9,10 and 
11are showing heterozygote type (BB) genotype

The genotype distribution of MIR-499 gene 
polymorphism in patients and control: The 
homozygote pattern AA was more frequent in patients 
with T2DM (84%) than control group with odd ratio 
(12.2500) as shown in Table 2.

Table 2: The genotype distribution of MIR-499 gene polymorphism in patients with T2DM and their controls

ControlPatients< 0.00016.1772-24.293112.25003084AA
A(0.55)A (0.92)0.09280.742-48.49236.0005016AB
B(0.45)B (0.08)Reference group200BB

Role of MIR-499 in some hormonal and physiological 
parameters levels rate in type 2 diabetic patients and 
control subjects: Statistical analysis of data from this study 
revealed the presence of significant differences ( P ≤ 0.05 
) between patients and control groups in all parameters. 
According to pattern of MIR-499 genotype, the statistical 
analysis showed the presence of significant differences in 

cortisol, testosterone ,estradiol, FBG, microalbuminuria, 
systolic and diastolic pressure in patients with T2DM 
who have pattern (AA) when compared with patients 
who have pattern (AB). On the other hand, according to 
genders there were significant differences in testosterone 
and microalbuminuria between males and females when 
compared with each other.
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In the control group, the statistical analysis indicated 
the presence of significant differences in estradiol 
levels in control subjects who have pattern (AA) when 
compared with subjects who have pattern (BB) while 
there were non-significant differences with subjects who 
have pattern (AB).

t-test at P ≤ 0.05. * Standard Deviation.

DISCUSSION

The genetic analysis of PCR-RFLP technique was 
chosen in present study because it is fast and cost-effective 
compared with other techniques and it gives an indicator 
about polymorphisms of genes so that it is documented 
and dependent in researches. The present study is the 
first study in Iraq and its one of the important studies in 
the world that delt with microRNA gene polymorphism 
and its role in T2DM and its complications.

The statistical analysis of RFLP results for miR-499 
showed that the pattern AA was more frequent in diabetic 
patients when compared with control group (Table 2).

Several previous studies indicated that dysregulation 
in the expression of microRNAs such as miR-196a2 
and miR-499 were associated with several pathological 
disease such as cerebral ischemia as well as elevated 
blood pressure, BMI, insulin resistance and triglycerides 
[20,21,22] while study of Huang et al. [23] found that expression 
of miR-146a with genotype G allele increased the risk of 
ischemic stroke and this state was associated with effects 
on fasting glucose and LDL levels. These findings are 
in agreement with those obtained from current study 
which showed that FBG, insulin resistance, systolic 
and diastolic pressure are elevated in patients who have 
different polymorphisms in micrornas genes’ patterns as 
shown in Figures 1, 2 and 3. 

On the other hand, several previous studies suggested 
the use of microRNAs as biomarker for diseases where 
it has been found that miR-499 down-regulation 
mediated diabetic cardiomyopathy and suggested that 
hyperglycemia induced miR-499 down-regulation and 
this was depenent on oxidative stress [24-26]. Other study 
(27) indicated the presence of an association between miR-
499 and insulin resistance by its effect on its target gene 
PTEN which resulted in blocking of insulin signaling 
pathway by dephosphorylation of PI3K. The study 
of Wang and colleagues [28] found that the correlation 

between miR-499 and PTEN was negative and glycogen 
content as well as insulin sensitivity were reduced with 
inhibition of miR-499. This resulted in insulin resistance 
and progression of T2DM.
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ABSTRACT

Background: Celiac Disease (CD) is one of the most common diseases of gastrointestinal tract (GIT) and 
presents clinically with a wide range of GIT and non-GIT manifestations. In addition, the diagnosis of CD 
depends on clinical features with presence of anti-CD antibodies and the presence of specific histological 
changes on small bowel biopsy.

Aim of study: To evaluate the role of anti-CD antibodies in follow up of patients with CD and to study the 
rate of relapse in CD symptoms after re-introducing gluten after 2 years of gluten-free diet.

Method: This study done in Al-diwaniyah maternity and children hospital in the period from 1st of February 
2014 until the 1st of July 2017 and involved sixty three patients diagnosed as having CD depending on 
clinical features and the presence of positive anti-CD antibodies (anti-gliadin and anti tissue glutaminase). 
Then all these patients were referred to GIT center for small bowel biopsy. If the classical histological 
findings were present in the biopsy, then the patient involved in the study. Five patients refused to do biopsy, 
so 58 patients were involved in this study and full instructions about the diet of the patient were discussed 
with their families. Also, mobile phone No. was obtained from each caregiver for follow up every three 
months with full history, examination and measurements of auto-antibodies. After 2 years another small 
bowel biopsy done for all patients included in the study.

Results: Forty nine patients (96%) have normal biopsy and 2 (3.9%) still have abnormal changes in bowel 
mucosa. These 2 patient were excluded from the study and the other 49 patients reintroduced gluten in their 
diet gradually with close observation for relapse of symptoms and for detection of any complications. After 
three months of gluten-containing diet, a third biopsy was done. Forty one (83%) patient had recurrence of 
signs and symptoms of celiac disease and have abnormal biopsy findings so they were kept on gluten-free 
diet for life. Eight patients (16%) did not develop any signs and symptoms and they still have normal biopsy 
in spite of receiving gluten-containing diet for the last three months.

Conclusion: Anti-CD antibodies have a valuable role in follow-up of patients on gluten-free diet and sixteen 
percent of patient may have complete cure and complete normalization of bowel mucosa even after re-
introducing gluten-containing diet.

Keywords: celiac disease, gluten-free diet, ELIZA, auto-antibodies.

INTRODUCTION

Celiac disease is an immune-mediated systemic 
disorder elicited by gluten and related prolamines in 
genetically susceptible individuals and characterized by 
presence of a variable combination of gluten-dependent 
clinical manifestations, celiac disease-specific antibodies, 
HLA-DQ2 , DQ8 haplotypes and enteropathy [1]. Celiac 
disease-specific antibodies comprise auto-antibodies 
against TG2, including endomysial antibodies (EMA) 

and antibodies against deamidated forms of gliadin 
peptides. Celiac disease is triggered by the ingestion 
of wheat gluten and related prolamines from rye and 
barley. In most studies oats proved to be safe, however, 
few celiac disease patients have oats prolamine reactive 
mucosal T cells that can cause mucosal inflammation. 
Celiac disease is a common disorder (1% prevalence of 
biopsy-proven disease). Environmental factors might 
affect development of celiac disease or the timing of its 
presentation [1].
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There are numerous studies demonstrating that 
children with CD have gastrointestinal (GI) symptoms 
such as diarrhea with failure to thrive (FTT), abdominal 
pain, vomiting, constipation and abdominal distension, 
but there is little information currently available about 
the prevalence of CD in children with these GI-specific 
symptoms. Limited data suggest that the prevalence of 
CD may be increased 2–10 times in children with some 
of these GI symptoms or occur in up to 5% of cases [2]. 

Celiac disease is associated with major 
histocompatibility complex class II genes and the 
alleles encoding the human leukocyte antigen molecules 
(HLA)-DQ2 and HLA-DQ8. Almost all patients with 
celiac disease carry these HLA alleles [3].

Although other environmental factors (‘second 
hits’) in addition to gluten may be involved in triggering 
celiac disease, the disease goes into remission when 
gluten is removed from diet. This suggests that gluten 
is a major player in the pathogenesis of the disease. 
Gluten-containing cereal prolamines, such as gliadin 
in wheat, secalin in rye and hordein in barley, have a 
high number of repetitive glutamine and proline-rich 
sequences, making them highly resistant to proteolytic 
degradation by human gastric, pancreatic and intestinal 
brush-border enzymes, even in healthy individuals [4,5]. 

Such proteolytic resistance results in the persistence 
of relatively large peptides, which are thought to activate 
the small bowel mucosal immune system, thereby leading 
to the development of celiac disease. Under normal 
physiological conditions intestinal epithelium is fairly 
impermeable to long peptides such as wheat-derived 
gliadin peptides. However, in untreated celiac disease, 
the epithelial barrier function is compromised, and gliadin 
peptides gain access across the epithelial layer [6].

Studies performed with small bowel biopsy organ 
cultures and different in vitro cell cultures support the idea 
that gluten can activate the innate immunity mechanisms. 
This activation is thought to be mediated by toxic 
gluten-derived gliadin peptides (the a-gliadin peptide 
31–43), which eventually results in intestinal epithelial 
cell damage [1, 7]. However, a different set of gliadin 
peptides, the so-called immunogenic peptides, activate 
the adaptive immune response. First, these peptides are 
post-translationally modified by a ubiquitously expressed 
multifunctional enzyme, transglutaminase (TG) 2, which 
catalyzes the deamidation of distinct glutamine amino 
acids to glutamic acid residues [2,8]. Such deamidation 
greatly enhances the ability of the peptides to bind to 
HLA- DQ2 which thereby potentiates celiac patient 

T-cell stimulation [2,9]. As a result, pro-inflammatory 
cytokines are secreted during small-bowel mucosal 
tissue remodeling and damage, which is characterized 
by villous atrophy, crypt hyperplasia and inflammation.

The gold standard in diagnosing celiac disease is 
the presence of histological changes in small bowel 
mucosal biopsies. In other words, villous atrophy, crypt 
hyperplasia and profound inflammation characterize 
celiac disease. However, because of the multifaceted 
nature of the disease, clinicians have long used 
various serum-based antibody tests in case finding 
before proceeding to diagnostic upper gastrointestinal 
endoscopies with multiple small bowel mucosal 
biopsies. Among the first serum-based antibody tests 
applied in celiac disease are the anti-gliadin antibody 
(AGA) assays.

Currently, these tests are no longer used as diagnostic 
aids because their sensitivities and specificities are 
fairly poor [10]. In addition, individuals suffering from 
gastrointestinal conditions other than celiac disease and 
healthy individuals without celiac-type genetics have 
been reported to have elevated AGA levels [11].

The problems with the AGA tests were overcome 
by the advent of the gluten-dependent IgA-class R1-
type reticulin (ARA) and endomysial auto-antibody 
(EMA) tests [12,13]. These tests are based on indirect 
immunofluorescence using rodent (ARA) or primate 
(EMA) tissues as antigens. In most studies, their 
sensitivities and specificities are both reported to be 
above 90%, though these tissue-based autoantibody tests 
are often subjective and laboratory dependent. It has 
been suggested that symptomatic patients, both children 
and adults, could be diagnosed based on a positive serum 
EMA finding [14.15].

In 1997, Dieterich and co-workers [19] identified TG2 
as the auto-antigen for celiac disease. As various TG2-
based enzyme-linked immunosorbent assays (ELISA) 
became available, a new era in celiac disease case finding 
by serology began [12,16]. Thereafter, it was shown that TG2 
was also the specific protein antigen in the ARA and EMA 
tests [17] indicating that the above-mentioned three tests 
in fact do measure the same auto-antibodies. Currently, 
TG2 ELISA tests are widely used in diagnostic workup 
of celiac disease [15]. However, it is important to bear in 
mind that the performance of the commercial ELISA 
TG2- antibody assays may vary depending on the quality 
of the TG2 antigen and thus, may yield false-positive and 
false-negative results [10,18,19].
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Therefore, the EMA test appears to hold its place 
as the gold standard celiac disease-specific antibody 
test. The superiority of the EMA test in celiac disease 
diagnosis is also supported by a high concordance 
between EMA positivity and the presence of the celiac-
type HLADQ2 or -DQ8 which is not always seen with 
TG2 ELISA seropositivity [14,20].

Furthermore, the compromised specificity of the 
TG2 ELISA and the high specificity and sensitivity of 
the EMA tests suggest that the epitope in the EMA test 
is somehow specific for celiac disease auto-antibodies.

In totally asymptomatic persons belonging to high-
risk groups, celiac disease should always be diagnosed 
using duodenal biopsies. When biopsies are indicated 
at least 4 fragments should be obtained from the 
descending part of the duodenum and at least 1 from 
the duodenal bulb. The diagnosis is confirmed by an 
antibody decline and preferably a clinical response to a 
gluten-free diet. Gluten challenge and repetitive biopsies 
will only be necessary in selected cases in which 
diagnostic uncertainty remains . It is important that 
an experienced dietician with specific expertise celiac 
disease counseling educates the family and the child 
about dietary restriction. Compliance with a gluten-
free diet can be difficult, especially in adolescents. 
It is recommended that children with celiac disease 
be monitored with periodic visits for assessment of 
symptoms, growth, physical examination, adherence to 
the gluten-free diet and periodic measurements of TG2 
antibody levels to document reduction. It is likely that 
in very rare cases a milder phenotype may allow slow 
weaning from parenteral nutrition allowing the patient 
to reach young adulthood and enjoy partial oral feeding.

Aim of study: To evaluate the role of anti-CD antibodies 
in follow-up of patients with CD and study the rate of 
relapse of CD symptoms after re-introducing gluten 
after 2 years of gluten free diet.

PATIENTS AND METHOD

This study done in AL-Dywaniah maternity and 
children hospital in the period from

1st of February, 2014 until the 1st of July, 2017 
and involved sixty three patients diagnose d as having 
CD depending on clinical features and the presence of 
positive anti-CD antibodies (anti-gliadin and antitissue 
glutaminase) the result of enzyme were as the following:

Normal range < 12 U\ml Equivocal range 12-18 U\
ml Positive result> 18 U\ml

From each patient five milliliters of venous blood 
were drawn and sent to the lab where Enzyme-Linked 
Immunosorbent assay (ELIZA) were used for detection 
and measurement of auto-antibodies (anti- gliadin 
IgA, IgG and anti-tTG IgA,IgG,) ( Aesku Diagnostics 
Microform ring 2. 55234 Wendelsheim Germany) were 
used in this work.

Then all these patients referred to GIT center for 
small bowel biopsy, if the classical histological finding 
were present in the biopsy, then the patient involved 
in this study five patients refused to do biopsy, so 58 
patients were involved in this study and full instructions 
about the diet of the patient were discussed with their 
families. Also, mobile phone No. was obtained from 
each caregiver for follow up every three months with 
full history, examination and measurements of auto-
antibodies.

After 3 months, 7 patients were excluded (3 lost 
follow up and 4 did not keep on gluten-free diet) so 
only 51 patient were included, anti-CD antibodies were 
measured every three months (after 3, 6 ,9 and 12 months 
following introduction of gluten-free diet).

RESULT

The levels of anti-CD antibodies are presented in 
Table 1.

Table 1: Levels of anti-CD antibodies obtained every 
three month following gluten-free diet

Time of enzyme 
assay

No. of patients 
with normal 

enzyme levels

No. of 
patients with 

abnormal 
enzyme levels

Before gluten-free 
diet ----- ------

After 3 month 22 29
After 6 months 14 15
After 9 months 10 5
After 12 months 2 3

[It was of great importance to include enzyme levels 
before introduction of gluten-free diet to evaluate its 
effects on disease activity].
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The patients continued visiting GIT clinic every three 
months with full history, examination and assessment of 
body weight and height.

After 2 years another small bowel biopsy was done 
for all patients included in the study and the results are 
presented in Table 2. 

Table 2: Biopsy results after 2 years of gluten-free 
diet

Time of 
biopsy

No. of 
patients

Normal 
Biopsy No. 

(%)

Abnormal
Biopsy No. 

(%)
After 2 years 
(2nd biopsy) 51 49 (96) 2 (3.9)

After 3 
month (3rd 

biopsy)
49 8 (16.3) 41 (83.6)

The results revealed that 49 patients (96%) have 
normal biopsy and 2 (3.9%) still have abnormal changes 
in bowel mucosa. After that, two patients were excluded 
from the study and the other 49 patients re-introduced 
gluten in their diet gradually with close observation 
for relapse of symptoms and for detection of any 
complications. Thre months later, another biopsy was 
performed for the 49 patients and the results revealed 
that 41 (83%) patients had recurrence of signs and 
symptoms of celiac disease and had abnormal biopsy 
findings so kept on gluten-free diet for life. In addition, 8 
patients (16%) did not develop any signs and symptoms 
and they still have normal biopsy in spite of receiving 
gluten-containing diet for the last three months.

Anti-CD antibodies also done for those eight 
patients every three months and they still have normal 
enzyme levels for additional 12 months.

DISCUSSION

 Regarding CD, there is concern of the possibility 
of contamination of oats with gluten during harvesting, 
milling and shipping. Nevertheless, it seems wise to add 
oats to the gluten-free diet only when the latter is well 
established so that possible adverse reactions can be 
readily identified. There is a consensus that all celiac 
disease patients should be treated with a gluten-free diet 
regardless of presence of symptoms. However, whereas 
it is relatively easy to assess the health improvement 
after treatment of celiac disease in patients with clinical 

symptoms of the disease, it was proved difficult in 
persons with asymptomatic celiac disease. The nutritional 
risks, particularly osteopenia, are those mainly feared 
for subjects who have silent celiac disease and continue 
on a gluten-containing diet. Little is known about the 
health risks in untreated patients with minor enteropathy, 
which may be clinically silent. There are no guidelines 
concerning the need for a gluten-free diet in subjects with 
“potential” celiac disease (patients with positive celiac 
disease–associated serology but without enteropathy).

The Codex Alimentarius Guidelines [Ref] define 
gluten-free as <20 ppm, but analytical methods for 
gluten detection have already reached a satisfactory 
degree of sensitivity, yet more information is needed 
on the daily gluten amount that may be tolerated by 
celiac disease patients. The data available so far seem to 
suggest that the threshold should be set to <50 mg/day 
although individual variability makes it difficult to set a 
universal threshold.

New guidelines on the diagnosis and treatment of 
celiac disease by the North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition [Ref] state 
that tTG-IgA testing should be used for follow-up care. 
Interpreting this test results is straightforward in patients 
having CD on gluten- free diet for at least several months 
whom should have a negative test. The numerical value 
of the test is not important. Follow-up is very important 
because most patients with celiac disease get better 
symptomatically with therapy, they may not realize the 
need for follow-up. This view may be shared by some 
of their health care givers. Hence, not all patients with 
celiac disease get regular follow-up care. Follow-up is 
necessary not only to assess symptomatic recovery and 
to monitor complications but also to assist the patient in 
adhering to the diet. Follow-up care is the corner stone 
to dietary compliance [21].

Our study clarified that antibodies measurements 
in CD patients are useful in clinical practice. Serial 
measurements of antibodies can allow objective 
targeting of dietetic resources. Our study is unique in that 
it highlighted the benefits of measuring serial antibodies 
levels over several months in a routine clinical setting. 
These results agree with previous work by Burgin- 
Wolff et al. [22] who showed a clear rise in antibodies 
concentration following a gluten challenge in patients 
with controlled CD. Similarly, the finding of this study, 
that antibodies levels fall dramatically in the initial few 
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months after starting gluten-free diet, confirms and 
supports serial observations of previous studies [23, 24].

The present study indicates how serial antibody 
measurements are able to provide unique information 
to target dietetic resources. This study has demonstrated 
that complications of CD are most commonly seen in 
those with persistently elevated antibodies [25].

Our study disagrees with study done in Department 
of Pediatrics, Medical University Vienna, by Edith 
Vécsei et al. [26] this study demonstrated the limited value 
of serologic testing in the follow-up of pediatric CD with 
respect to the mucosal status. Only the normalization 
of EMA indicates mucosal healing with acceptable 
accuracy. Human recombinant tTG-based ELISA is a 
sensitive, specific and reproducible test to support the 
diagnosis and follow-up of childhood celiac disease and 
can be used as an alternative to the EMA test [27].

Our study also supported by a study in France [28] 
showed that deamidated gliadin antibodies are strongly 
related with villous atrophy and must be considered 
valuable tools in CD follow-up and that multiplex 
serologic analysis for treated CD represents a promising 
tool for personalized patient management.

In this study the result of small bowel biopsy was 
abnormal at the time of diagnosis and after 2 years of 
gluten-free diet, 49 patients had normal mucosa and 
this support the diagnosis of CD. These patients given 
gluten-containing diet for three months and a 2nd biopsy 
was done, forty one patients had abnormal biopsy and 
kept on gluten-free diet for life and this result supported 
by many other result around the world [29].

Eight patients still have normal biopsy results and 
normal enzyme levels even after one year from taking 
gluten-containing diet so they may have complete cure 
and do not need further biopsies or enzyme assay, but 
this result not supported or agreed by any other study.

CONCLUSION

Celiac disease is one of the most common GIT 
diseases whose diagnosis depends mainly on clinical 
features, assessment of anti-CD antibodies and small 
bowel biopsy. In addition, Anti-CD antibodies have a 
valuable role in follow-up patients on gluten-free diet. 
On the other hand, 16% of patients may have complete 
cure and complete normalization of bowel mucosa even 
after re-introducing gluten-containing diet.
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ABSTRACT

Background: The complement system functions as an immune control system that rapidly responds to 
infection. It has been involved as a pathogenic effector in many diseases including contagious illnesses. This 
study was conducted for immunological assessment of children who have human metapneumovirus infects. 
Methods: A cross-sectional controlled study involved 80 children aged ≤ 5 years (60 patients and 20 normal 
healthy controls) conducted during the period from February 2017 to January 2018 in Babylon city, Iraq.
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INTRODUCTION

The complement system functions as an immune 
control system that rapidly responds to infection. It 
has been involved as a pathogenic effector in many 
diseases including contagious illnesses [1]. Activation 
of the complement system by particular differentiation 
pathways stimulates a cascade of proteases resulting in 
cleavage outputs that function to exclude pathogens, 
adjust inflammatory responses and form adaptive 
immune responses [1] .  Type I and III Interferons (IFNs) 
are accountable for the recruitment of an antiviral event 
in cells promptly after infection [2]. However, type I 
IFNs are generated by abundant various cell kinds; 
whereas type III IFNs appear to be generally produced 
by plasmacytoid dendritic and epithelial cells where 
the epithelial cells are the major goals for action [3]. 
Due to their robust and potentially hurtful impacts, the 
production of these cytokines is tightly organized [4].

The objective of current study was to 

MATERIALS AND METHOD

Participants: The study involved children aged ≤ 5 years 
who were suffering from lower respiratory tract infections 
diagnosed as bronchiolitis, according to guidelines of 
the American Academy of Pediatrics; AAP [Ref[, and 
pneumonia, according to the Integrated Management of 
Childhood Illness; IMCI [Ref]. They were diagnosed 
by a paediatrician and admitted to Babylon maternity 

and pediatrics teaching hospital and Al-Noor paediatrics 
teaching hospital in Babylon city, Iraq. The study was 
conducted during the period from February 2017 to 
January 2018.  Any patient with congenital heart disease, 
allergic bronchitis, asthmatic bronchitis, and any child 
with anatomical problems were excluded from this study. 
On the other hand, controls (20 children) were normal 
healthy children who had no history of lower respiratory 
tract infections and who were admitted to the Al-Imam 
Health Center, in Babylon city, for the vaccination 
program. Patients were sub-divided into two groups; 
those who were positive for human Metapneumovirus 
(sero-positive; 13 patients) and those who were negative 
for the virus (sero-negative; 47 patients).

Ethical approval: Verbal consent was obtained from 
the family of each subject for participation in this study. 
Moreover, this study was approved by Ethical Research 
Committee of Faculty of Medicine, Babylon University 
and Babylon Health Directorate.

Immunological tests: A whole-blood sample (3 ml) 
was obtained from each participant (60 patients and 20 
controls) by venipuncture. These samples were collected 
into gel tubes and left to clot. Separation of serum was 
performed by centrifugation at 3000 r.p.m [5] for 10 
minutes, and then sera were carefully transferred to 
eppendorf tubes and stored at -20◦C until use. Serum 
levels of  C3,C4, IFN-α, IFN-β, IFN- γ, and IL-12 
were estimated by Enzyme Linked Immunosorbent 
Assay (ELISA) according to manufacturer instructions 
(Elabscince-China). 
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Statistical analysis: Data were analysed using version 
20. Categorical variables were shown as frequencies and 
percentages while continuous variables were presented 
as Mean±SD. ANOVA test was applied to compare 
means of three sets or more. Kruskal-Wallis test was 
exercised to match three independent classes when study 
variables do not follow normal distribution. Pearson 
Chi-square and Fisher´s-exact tests were used to explore 
the association among categorical variables. A P value of 
≤ 0.05 was considered significant.

RESULTS AND DISCUSSION

Estimation of C3 complement component: In current 
study the serum concentrations of C3 were 211.09 and 
174.29 ng/ml in sero-positive and sero-negative patients, 
respectively, while in control group it was 142.69 ng/
ml (Table 1). However, C3 concentrations were not 
statistically significant among the study groups (P > 
0.05; Table 1).

Table 1: Concentrations of C3 complement component in the serum of study groups

Study marker Study group No. C3 concentration  
(ng/ml)  Mean±SD Range P value

C3
hMPVpositive children 13 211.09 ± 103.62 37.30-303.46

0.194*hMPV negative children 47 174.29 ± 112.94 34.23-381.15
Control group 20 142.69 ± 86.12 50.76-359.61

* = Not significant (P > 0.05)

It was concluded that [6] patients having chronic 
obstructive pulmonary disease (COPD) exhibited low 
activity of complement component C3 and/ or C4. On 
the other hand, those with pulmonary fibrosis; asthma, 
lung cancer and pneumonia exhibited moderate activity 
of complement. Nonetheless, bronchiectasis and 
hemoptysis had shown high efficiency of complement. 
Both classical and alternative routes of complement 
activation were reported in hemoptosis while only 
classical pathway of activation was indicated in 
bronchiactosis [Ref]. However, the results reported by 
[7] indicated that serum C3 was significantly higher in 
asthmatics when compared to controls.

Complement system has remarkable defensive 
functions according to data obtained from many studies[8].

Results of current study disagree with those reported 
in previous study [9] where serum C3 was significantly 
higher when compared to controls.

Estimation of C4 complement component: Current 
study revealed that serum concentrations of C4 were 
112.14, 123.30 and139.80 ng/ml in sero-positive, sero-
negative and control children, respectively, (Table 2). 
In addition, there were significant differences between 
concentrations of C4 among study groups (P < 0.05; 
table 2).

Table 2: Concentrations of C4 complement component in the serum of study groups

Study 
marker Study group No. C4 concentration (ng/ml)

Mean ± SD Range P value

C4 
hMPV positive  children 13 112.14 ± 14.97 81.16-134.16

<0.001*hMPV negative  children 47 123.30 ± 16.83 84.16-163.83
Control group 20 139.80 ± 8.09 129.33-157.66

* P value ≤ 0.05 was significant.

A previous study involved three children with 
pneumonia [10] found that two of them had minimal C3 
concentrationa while the third child had depressed levels 
of both C3 and C4. Moreover, another study [11] reported 
no differences between serum levels of IgM, C3 and C4 
between two groups of patients with pneumonia and 
their controls (P >0.05).

The complement system includes various fluid-
phase and membrane-associated proteins. Under 
physiological states, activation of the fluid-phase 
synthesis of complement is ensured under strict control 
and complement activation exists firstly on surfaces 
known as “non-self” in a try to reduce harm to bystander 
host cells. Membrane complement composition work 
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to shorten complement activation on host cells or to 
ease uptake of antigens or microbes “tagged” with 
complement fractions[12].

Estimation of IFN-α component: Results of current 
study showed that serum concentrations of IFN-α were 

66.65 and 71.74 pg/ml in sero-positive and sero-negative 
patients, respectively, whereas it was 76.04 pg/ml in 
control children. In addition, these concentrations were 
not statistically different among the three study groups 
(P >0.05; Table 3).

Table 3: Concentrations of IFN-α component in the serum of study groups

Study 
marker Study group No. Concentration of IFN-α (pg/ml)

Mean ± SE Range P value

IFN-α
hMPV positive  children 13 66.65 ± 5.07 41.30-88.69

0.337hMPV negative  children 47 71.74 ± 5.16 36.52-199.13
Control group 20 76.04 ± 6.10 40.86-176.95

* =  No significant (P >0.05)

The natal immune cells display weak levels of pro-
inflammatory cytokines involving type I interferon (IFN), 
IFN-α and IFN-β as well as minimum levels of IL-12 and 
TNF-α. In addition, higher levels of anti-inflammatory 
cytokines such as IL-10 and TGF-β [13].. On the other hand, 
the study by [14] found that the levels of IFN-α remained 
safely low among rhinovirus patients after modulation of 
varied comparisons. Moreover, the study conducted by 
[15] detected non-significant levels of IFN-α  in severely 
vs. non-severely febrile children. A significant positive 
correlation between INF-α and viraemia was detected in 
severely febrile children [Ref]. Interferons alpha (IFNs-α) 
are pleiotropic cytokines belonging to type I IFN family, 
primarily qualified for their antiviral activity. These 
cytokines show extended lists of clinical usage in patients 

with few types of cancer and viral diseases. Notably, 
proven autoimmune defects have been assumed to be 
rmediated by endogenous IFN-α and are predominatly 
observed in some IFN-cured patients. IFN-α can 
stimulate numerous biological effects including induction 
of apoptosis and suppression of cellular proliferation. 
In addition, these cytokines elevate the segregation and 
activity of host immune cells[16].

Estimation of IFN-β component: Results of current study 
showed that serum concentrations of IFN-β were 195.38 and 
262.03 pg/ml in sero-positive and sero-negative patients, 
respectively, while in control children it was 178.07 pg/
ml. In addition, there were significant differences among 
different study groups (P <0.05; Table 4).

Table 4: Concentrations of IFN-β component in the serum of study groups

Study 
marker Study group No. Concentration of IFN-β (pg/ml)

Mean ± SE Range P value

IFN-β
hMPV positive  children 13 195.38 ± 18.11 127.14-295.71

0.034*hMPV negative  children 47 262.03 ± 24.25 114.28-1104.28
Control group 20 178.07 ± 10.86 130.0-345.71

* P ≤0.05 was significant

A previous study [17] had concluded that serum 
levels of type I IFN-β were softly high in children whom 
sero-positive for human Metapneumovirus (hMPV) as 
compared to their healthy control children. The same 
study reported that serum levels of type II IFN-γ was not 
elevated in those patient as compared to control children. 
These results suggested that inflammatory response is 
implicated in the innate immune response to hMPV in 
these patients; either as a defensive mechanism or as a 
response to lung pathology.

Moreover, the results presented by [18] revealed 
that the IFN-β pathway is stopped when there is 
serious excess of inflammatory cytokines, such as IL-
1β, in response to LipoPolySaccharides (LPS).  the 
authors proposed that dysregulation of IFN-β is a great 
determinant for preterm childbirth connected with 
polymicrobial infections. Furthermore, serum levels of 
IL-1β, the cytokine produced by TH17 cells, were safely 
higher in hMPV sero-positive children as compared with 
those having RSV infection and healthy children [19]. 
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Estimation of IFN-γ component: Results of current study 
revealed that serum concentrations of IFN-γ were 29.01 
and 31.20 pg/ml in sero-positive and sero-negative patients 

,respectively, while in control children it was 20.34 pg/
ml. In addition, these concentrations were not statistically 
different among study groups (P >0.05; Table 5).

Table 5: Concentrations of IFN-γ in the serum of study groups

Study marker Study group No. Concentration of  IFN-γ
(pg/ml) Mean ± SE Range P value

IFN-γ 
hMPV positive children 13 29.01 ± 13.12 13.45-39.36

0.172*hMPV negative hildren 47 31.20 ± 14.11 14.47-42.33
Control group 20 20.34 ±  9.21 9.27-48.72

* =  No significant (P> 0.05)

The study conducted by [20] demonstrated that 
children <3 years old with hMPV and RSV infections had 
elevated levels of rhinal airway IFNγ, CCL5 and IL-10 
parallel to an elevation in Th1 (IFNγ)/Th2 (IL-4) ratios, 
that is predictable in antiviral responses. In contrast, 
early hMPV-infected children (< 32 wk gestation) did 
not show elevated Th1/Th2 ratio or increased nasal 
airway excretion of IFNγ, CCL5 and IL-10 comparative 
to controls.

Though the mechanism(s) by which hMPV changes 
IFN-mediated responses is no fully known, there is an in 
vitro evidence suggesting that hMPV modifies IFN-
mediated activation of interferon-catalyzed response 
elements, interferon-stimulated genes and STAT 1 
downstream marking [21]. 

The accurate cause why hMPV triggers markedly 
minimal IFN-γ (and IL-10, CCL5) responses than RSV 
is yet an area of active study, but there are many probable 
mechanisms of imperfect IFN-driven antiviral immune 
responses in hMPV infection. For instance, the structural 
encoding proteins of hMPV(glycoprotein G and M2) 
appear to play significant role in altering antiviral IFN 
occurring in hMPV infections [22] as shown by the control 
in a mutated hMPV virus not having glycoprotein G and 
M2 protein triggers safely great amounts of IFN and 
antiviral cytokines/chemokines than wild-type hMPV 
[23]. Moreover, hMPV also seems to overlap with the 
activation of the IFN signaling cascade in various points 
like IFNAR1 membrane expression [24]. The overall 
outcome of which can result in downstream repression 
of STAT1 and STAT2 [21,24].

CONCLUSION

The results showed that C3, IFN-α and IFN-γ 

concentrations were not significantly different among 
study groups. However,  there were considerable 
distinctions between concentrations of C4, IFN-β, and 
IL-12 among study groups (p < 0.05).

Ethical Clearance: this study was approved by Ethical 
Research Committee of Faculty of Medicine, Babylon 
University and Babylon Health Directorate.
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The Relationship between Personality Traits and the 
Perceptions on Pre-Marital Sexual Relations

Affandee, S1, Rehman, S2, Ooi Boon Keat2

1School of Education & Social Sciences, Management & Science University, Malaysia,  
2Senior Lecturer, School of Education & Social Sciences, Management & Science University, Malaysia

ABSTRACT 

The study was conducted to discover the relationship between personality traits of students and their 
perception	of	pre-marital	sexual	relations.	This	paper	also	attempted	to	find	out	the	influence	of	internal	or	
external factors on their perception towards the issue. Their personal background such as relationship status 
was taken into account. A questionnaire was administered to 100 male students and 100 female students 
in a private university. The results revealed that there are differences among those who accepts and rejects 
the act based on their relationship statuses. People who are married have different say on the matter as 
opposed	to	those	who	are	not	married	yet.	However,	there	were	no	significant	relation	between	personality	
traits and their perception on pre-marital sex. Based on the results collected, we were able to conclude that 
no matter which personality the person may have, the majority of pupils are against the idea of pre-marital 
sexual relations. No effect on opinion based on gender can be seen as well. Though, a look at the data on 
internal	and	external	factors,	another	conclusion	can	be	made.	Religion	is	the	main	factor	that	influences	the	
students’ perceptions on pre-marital sexual relations. It being a main theme in Malaysia, strong implications 
are present for certain issues that have a connection with religion. Despite the person’s relationship status, 
personality or gender, the social standard and expectations are what control their perception on the matter of 
pre-marital sexual relations.

Keywords -Personality Traits, Perceptions, Pre-marital Sexual Relations.

INTRODUCTION

The relationship between personality structure and 
sexual functions, as well as expression of sexuality 
in the period of adolescencehas not been studied 
very often.1. Eysenck (1976)2 initiated the pursuit for 
exploring the relationship between traits that describe 
human personality and sexual expression. He used his 
Eysenck Personality Questionnaire (EPQ) to examine 
Extraversion, Neuroticism and Psychoticism in relevance 
to	the	traits	table	that	describes	the	personalities	to	find	
out patterns of sexual activity. Based on his personality 
theory, Eysenck (1976)2 postulated those with 
Extraversion or extraverts, because of theirhigh sensation 
seeking needs, would be more inclined to engage in a 
wider range of sexual behaviour and be more active in 
this area than introverts. With regard to the Neuroticism 
(N), Eysenck (1976) 2 predicted that high N scorers would 
be	more	likely	to	be	anxiousand	find	certain	aspects	of	
sex to be disgusting. On the Psychoticism (P) dimension 

Eysenck (1976) 2 predicted high P scorers would be 
more interested in impersonal sex or aggressive sex and 
be more inclined to participate in socially disapproved 
acts. In addition to predicting different patterns of sexual 
behaviour based on personality, Eysenck (1976) 2 also 
noted that differences in sexual arousal patterns would 
also occur.

The	 simplified	 objectives	 of	 this	 research	 are	 as	
follows: 

To identify perception on pre-marital sexual relations 
among different personality types of the students.

To identify the personality type that highly rejects 
pre-marital sexual relations and the personality that 
approves of the act.

To look for other internal or external factors 
(individual, partners, religion, morality, society, family, 
friends, social media, etc.) that may shape the mindset 
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ofacceptance or rejection towards pre-marital sexual 
relations.

To identify if there is a difference in opinion on pre-
marital sexual relations based on different genders. 

To get the opinion (very good, good, normal, bad, 
very bad) of the people on the current condition of pre-
marital sexual relations in society. 

RELATED LITERATURE

The review of related literature regarding Perception, 
Personality & Values, Gender Differences and Pre-
Marital Sex has been able to provide relevance and work 
as supporting materials for this synthesis.

Anna C. Bocar (2013)7 stated that conservatism 
is	 signified	 by	 the	 act	 of	 adhering	 to	 and	 tending	 to	
preserve	the	accepted	societal	order,	specifically	on	sex	
issues. The result of the study shows that 60% of male 
respondents were slightly conservative and only three 
percent were liberal. On the other hand, majority of the 
female respondents were conservative, with 52% and 
none of them achieved the result of liberalism towards 
pre-marital sex. The source of which most information 
was obtained about sex shows that the male respondents 
mostly obtain their information from mass media, 
whether it is from television, internet, or social networks; 
which is 56.67% of them. None of the male respondents 
obtained information about sex from books, magazine 
or parents. Meanwhile, most of the female respondents, 
at 36.67%, mainly obtained information about sex from 
sex education at school or from teachers, and 33% from 
mass	media.Based	on	 these	findings,	 it	 shows	 that	 the	
majority of female respondents have a higher value 
towards chastity before marriage compared to their male 
counterpart.

In a study conducted by SalamehP., JomaaL., 
IssaC., FarhatG., ZeghondiN., &GergesN. (2012)8, they 
assessed the sexual attitudes and behaviours of university 
students, while identifying the possible relationships with 
their attitudes towards risky behaviours such as smoking 
cigarette, water pipe smoking, and alcohol consumption. 
This study also takes into consideration the respondents’ 
gender, age group, socioeconomic status, risk 
involvement excitement, and motives and apprehension.
Among 3384 participants, 20% were current cigarette 
smokers, while 23% were current waterpipe smokers 
and 33.5% declared consuming alcohol. Higher rates 

were found for smoking and alcohol consumption 
in private versus public universities (p< 0.001). 
Participants also reported a very low consumption of 
fruits and vegetables. Moreover, 31% of boys and 8.6% 
of girls declared having regular sexual activity; among 
them, 41% of boys and 26% of girls declared using a 
condom regularly. Substantial proportions of university 
students in Lebanon adopt risky behaviours for health, 
particularly in private universities. (SalamehP. et al., 
2012)It	is	clear	that	this	study	has	managed	to	find	the	
relationships between sexual attitudes and behaviours 
with demographic factors and risky attitudes and 
behaviours. Therefore, this may indicate the presence 
of a relationship between perceptions towards sexual 
relations, particularly pre-marital, and personality traits 
according to the Big Five.

According to Eze I. (2014)13 human sexual 
behaviour is strongly determined by cultural and social 
influences.The	 study	 was	 on	 the	 adolescents’	 attitude	
towards pre-marital sex in Awka North and South Local 
Government Areas of Anambra State. The general 
purpose of the study was to identify some of the attitudes 
of adolescents towards pre-marital sex and the major 
factors responsible for them.From this research it was 
found that, adolescents have various permissive attitudes 
towards pre-marital sex; majority of both gender permit 
the act with 20 out of 21 permissive attitudes present 
for males and 19 out of 21 for females. Many factors 
influence	the	adolescents’	attitudes	towards	the	act;	both	
genders	identified	10	of	the	listed	10	factors	influencing	
their attitudes towards pre-marital sex. Due to these 
findings,	 it	 is	 clear	 that	 there	 are	 various	 factors	 that	
affect one’s attitude towards pre-marital sex. 

LIMITATION

This research was conducted in a concentrated 
geographical and background setting amongrespondents 
belonging to Management & Science University in Shah 
Alam. It is important to take note that Malaysia has 
many different areas and regimes that may contribute to 
the result of this kind of research. Considering that this 
was done in an urban area, its representation on rural 
area or youth as a whole can be contentious. However, 
the limitations of this research do not necessarily make 
the	 results	 insignificant	but	 relatively	call	 the	prospect	
for further research and studies. 



RESULTS

After data analysis, it was found out that the students’ 
perception as a wholewere affected mostly by external 
factors.The relationship between their perception and 
personality were also uncovered. The outcome presented 
in this study demonstrates the impending measure for a 
more advanced, in-depth research development and new 
findings.

Table 1: The perception on pre-marital sexual 
relations according to relationship status

Relationship 
Status

ACCEPT REJECT

f x² p x² p

Married 7

130.60 0.02 83.77 0.96Single 134

In a relationship 57

Undecided 7

Note. p< 0.05 

Table 1 shows the correlation between the 
relationship status of the students and their perception. 
Results of the chi-square test(Pearson chi-square) 
for	 the	 research	 sample	 shows	 that	 there	 is	 significant	
difference in the perception of accepting according to 
relationship status comparing to those who are rejecting 
which	appear	to	have	no	significant	difference.	The	ratio	
for	 those	 who	 accept	 is	 significantly	 different	 among	
relationship statuses but the ratio for those who rejects 
it is smaller. 

Table 2: The Perception on pre-marital sexual 
relations based on Personality Traits

ACCEPT REJECT

M SD M SD

Openness 27.55 8.33 34.85 8.97

Conscientiousness 30.43 6.35 35.71 5.31

Extraversion 22.50 10.61 41.50 3.54

Agreeableness 26.04 6.34 35.67 6.92

Neuroticism 24.14 9.60 38.14 10.29

Others 26.60 9.60 36.33 5.59
Note. p < 0.05 

Table 2 shows the perceptionon pre-marital sexual 
relations based on different personality traits. From 
the total of 200 respondents, it is seen that the highest 
acceptance on pre-marital sexual relations come from 
those who has Conscientiousness as it has the highest 
mean. While the highest mean for those who rejected 
the subject comes from Extraversion. The standard 
deviation for those who accept the issue appear to be 
the highest at 10.61 for Extraversion,while rejection the 
highest falls on Neuroticism with 10.29. Those who are 
extraverted, has the smallest standard deviation while 
they also have the highest mean on rejection, meaning 
that those who rejected pre-marital sex are distributed 
and resulted closely to each other. 

However, from the result, we can see that for each of 
the personality, the mean for rejection is always higher 
than the acceptance, proving that most of the students 
are against the issue of pre-marital sexual relations.

Table 3: The relationship of Personality Traits 
and the Perception on Pre-Marital Sexual Relations

ACCEPT REJECT

r p r p

Openness -0.02 0.82 -0.04 0.55

Conscientiousness 0.03 0.73 -0.02 0.80

Extraversion 0.01 0.93 0.01 0.90

Agreeableness -0.09 0.23 0.00 1.00

Neuroticism 0.05 0.48 -0.02 0.80

Personality Traits 0.01 0.23 0.01 0.49

Note. p < 0.05 

Table 3 shows the relationship of each personality 
traits with the perception of pre-marital sexual relations 
according to Spearman Rho’s correlation. It can be 
observed	that	there	is	no	significant	relationship	between	
each of the personality traits with their perception of 
pre-marital sex. Due to that, the regression came out 
insignificant	as	one	change	on	the	variable	(personality	
traits) does not produce change towards another 
(perception). In this case, the difference of personality 
does not indicate or affect their perception on pre-marital 
sexual relations. 
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Table 4  Factors that affect perception towards Pre-Marital Sexual Relations 

f % Cum.%

Individual 35 17.5 17.5

Partners 18 9.0 26.5

Religion 66 33.0 59.5

Morality 6 3.0 62.5

Society 23 11.5 74.0

Family 6 3.0 77.0

Friends 12 6.0 83.0

Social Media 34 17.0 100.0

Table 4 shows other factors that may affect students’ perception on pre-marital sexual relations. 66 out of 200 
respondents stated that their perception on pre-marital sex is the result of their religion, where itencompasses 33.0% 
of the data. Both family and morality had the smallest value of three percent each (frequency of six) in terms of 
shaping the students’ perception on the issue. As such, we can conclude that the students’ perception on the issue is 
highly	influenced	by	their	religion	which	deems	the	act	as	immoral.

Table 5: Gender differences on perception towards Pre-Marital Sexual Relations 

FEMALE MALE

M SD M SD t p

Perception 0.16 0.87

Acceptance 26.68 8.13 27.37 7.77 -0.61 0.54

Rejection 34.46 8.15 36.36 8.12 -1.57
0.12

Note. p < 0.05 

Table 5 shows the perception of the male and female 
students. Both male and female has the n of 100 for each 
group. The rejection for both gender obtained a higher 
inference score than those accepting. We could see 
that the mean for rejection for both genders are higher 
at 34.46 and 36.36 as compared to their acceptance 
mean which are 26.68 and 27.37 for female and male 
respectively. Male students obtaining a slightly higher 
mean score on both acceptance and rejection. 

The table noted that p < 0.05 where it is the cut-off 
for	significance	and	thus,	as	both	p	values	for	acceptance	
and rejection are much higher, it can be denoted that the 
results	were	not	statistically	significant.	The	perception	
towards pre-marital sex between the genders held no 
substantial difference; being a female or a male had no 
bearing on the decision to either accept or reject pre-
marital sex, it is a non-factor.
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Table 6: The opinion on the current situation of Pre-Marital Sexual Relations by the students of 
Management & Science University

Opinion f % Cum.% M SD

Very Good 2 1.0 1.0

3.83 0.87

Good 5 2.5 3.5

Normal 69 34.5 38

Bad 74 37 75

Very Bad 50 25 100

Table 6 shows that the students’ opinion on the 
current situation of pre-marital sexual relations and it 
seems that it is Bad to the majority of the students with 
37 percentage. The others that come close are those with 
the opinion of that it is Normal with 34.5% and Very 
Bad at 25%. Very Good and Good opinions are in the 
minority with one percent and 2.5% respectively. Hence, 
we can conclude that most of the students perceive the 
act of pre-marital sex as a norm in today’s society as well 
as something to be frowned upon. 

CONCLUSION 

The perception of pre-marital sexual relation can’t 
be easily determined by the “type” of person one is. 
Not even their personality or their gender. Belonging to 
the same cultural context and environment, people are 
expected to have the same views and morality especially 
regarding social issues. From this research, we can see 
that the most intriguing factor that affects opinion of 
youngsters in Malaysia is religion.Understandably the 
concept of religion is very strong in Malaysia; ever since 
the beginning, the nature and culture of this land is based 
entirely on religion. As such, the deeply engraved social 
structure may contribute to the development of attitude, 
behaviour and personality. Be it Islam, Buddhism or 
Christianity, all religion frown upon sexual intercourse 
before marriage. This feature is so strong that it 
diminishes the effects of the rest of the circumstances 
including	friends,	the	influence	of	media	and	technology,	
personality, gender and even family. 
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ABSTRACT

This paper is a comparative review on the global and Indian perspective on blindness. The estimates, 
initiatives and better plans are described in detail. As India is trying her best to help with own people to 
achieve	the	global	status	of	equality	as	in	all	realms	of	life	this	attempt	is	really	significant.	Thoughts	about	
how much we have undergone and how much left to reach are key points to address in each phase of all 
kinds of developmental initiatives. The paper has been divided into two parts to come up with clear thoughts 
for further actions. 

Keywords: Visual impairment, Global perspective, Indian perspective

BACKGROUND

Eyes are the most sensitive organ for all living 
beings. Absence of eyes is in a way absence of colors too. 
Taking care of our eyes is of course quite important to us 
for this single reason alone. Seeing and helping others to 
see, both initiatives are needed to be addressed seriously 
in the present situation. The reasons are many though 
we could categories it as national and international. 
The imbalances in the distribution of visual impairment 
throughout the world are totally disappointing as the 
least developed regions carry the largest share1.The 
same	 reflects	 when	 it	 comes	 to	 the	 age	 group	 also.	
Largely spread over among the group of 50 years of age 
and older.  Gender wise estimates telling that females 
are more prone to get low vision problems compared to 
males. Social and medical explanations were there to 
support on gender wise in equal distribution of visual 
impairment.  There are 1.4 blind children blow the age of 
15 years pointing towards the seriousness of childhood 
blindness across the world. The magnitude is little when 
compared to older adults make us as worried as children 
are the future of every nation.Initiatives of the WHO 
were quite instrumental in recognizing uncorrected 
refractive errors as a major cause for blindness globally. 

The initiative “VISION 2020” – The Right to Sight is 
clearly focused to wipe out the preventable or avoidable 
cases of blindness completely from the globe.  

Visual impairment: A Global Perspective:

The global perspective of visual impairment shifted 
its focus from infectious causes of blindness to the 
chronic causes. The World Health Organization’s global 
review on visual impairment estimation for the year 
2002 was that 161 million people with visual impairment 
and 37 million with blindness against the background 
of 1973 report of World Health Organization was 15 
million people worldwide2. This numbers are associated 
with the VISION 2020 global initiative. The Right 
to Sight is a joint plan of WHO and the International 
Agency for the Prevention of Blindness, which targeted 
to work for the elimination of the avoidable blindness 
by 20203. The majority of cases are reported due to 
refractive	 error	 followed	 by	 cataract.	 The	 definitions	
of visual impairment in the International Statistical 
Classification	of	Diseases	(ICD)	are	the	actual	base	for	
the categorization on degrees of blindness. ICD consider 
low vision (visual impairment less severe than blindness) 
as best-corrected visual acuity less than 6/18 to 3/60 and 
best corrected best-corrected visual acuity less than 3/60 
or	central	visual	field	no	greater	than	10	degrees	in	the	
better	 eye.Single	 issue	with	 the	 nature	 of	 definition	 is	
thatexclude uncorrected refractive error as a cause leads 
towards an underestimation of the actual number of cases 
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of visual impairment. The leading causes of blindness 
are still reported as cataract, trachoma and glaucoma 
from 1990’s. Most of the cases of visual impairment due 
to cataract are either preventable or treatable as global 
scenario depicts.

After the surgical interventions started for cataract 
there were tremendous progress in the in the therapeutic 
interventions for eye diseases. Unfortunately even 
after the interventions remains the leading cause of 
blindness and visual impairment in all regions of the 
world excluding the most developed countries. The past 
estimates about visual impairment worldwide (2002) 
revealed the median ratio as 3.7 for 37 million blind and 
124 low vision affected people. Apart from the cataract 
surgery the activities undertaken for vitamin A campaign 
were	 also	 quite	 significant	 globally.	 Vision-	 2020	
worldwide targets 32 million cataract surgeries annually 
by the year 20203.

The discovery of role of Vitamin A has helped people 
a lot to reduce the childhood morbidity and mortality. 
World Health Organization has announced that age 
related cataract has become the single most important 
cause of blindness in developing world. The age group 
5-11 years constitutes a good amount of low or no 
visual impairment cases all over due to various reasons 
as reported by many authors. Most of the infectious 
and nutritional diseases too came under control like 
Onchocerciasis4. Same time non cataract age related 
vascular and degenerative conditions have progressively 
become more crucial for the development of blindness.

Visual Impairment: An Indian Perspective

Though the efforts for prevention of blindness are 
happening globally the number of people with blindness 
is still increasingin the South Eastern Asian region. The 
number doubled from 7 million to 15 million in this 
region. As there is increase in the total population as 
well as aging population these numbers may again gross 
before	 the	first	quarter	of	 the	next	century.	Apart	 from	
cataract the other cause glaucoma has also got public 
health	 significance	 in	 the	 Indian	 context.	 The	 reasons	
may	 start	 from	 priority	 allocation	 to	 poor	 financial	
strategies5. Vision – 2020, the global initiative launched 
on February 18, 1999 by the world health organization 
and the international agency for prevention of blindness 
is targeted to work towards the elimination of avoidable 
blindness by the year 2020 by all possible means6. The 

global collaborative approach where governmental and 
non-governmental organizations valuable outputs work 
hands on with each other seemingly more productive. 
The strategic schemes of Vision 2020 are giving great 
priority for eye care policies and preventive measures. 
Recent reports from WHO and other nongovernmental 
organizations revealed that 80% of all visual impairment 
and blindness can be avoided or cured. We can make the 
impossible possible with helping each other. WHO, the 
United Nations specialized agency for health, has been 
created the Prevention of Blindness (PBL) programmes 
in 1978 and developed many prevention strategies to 
fight	 major	 causes	 of	 avoidable	 blindness	 and	 visual	
disability6 . They have been helping India in all various 
measures like planning, establishment, monitoring and 
evaluation kind of work through NPCB. Apart from this 
they are offering training fellowships and conducting 
many policy awareness workshops too. After 1991 World 
Bank has raised their contributions on health sector for 
the development of India.  It is of course a great help 
for us to reduce the level of mortality, morbidity, and 
disability. The three main focuses of these approaches 
were:

1. To	reduce	the	burden	of	significant	diseases.

2. To strengthen the performance of state health 
systems.

3. To strengthen essential functions such as food 
and drug administration capacities.

UNICEF has worked for the alleviation of nutrition 
related blindness through both the central and state 
government by Vitamin A supplementation and 
interventions programmes. 

For a majority of people the eye care services are 
not at all affordable since they belong to the low income 
category. Many NGO’s are working on remote areas 
of India and helping to spread more awareness among 
people. Governmentshould come up with policies which 
encourage people to go for frequent eye check up and 
proper treatment if required. For example plans for 
spreading awareness about the importance of a healthy 
diet	 as	well	 as	 vitamin	A	 deficiency	 as	 a	major	 cause	
of blindness. Eye donation programmes are also having 
huge	 impact	on	people	 though	it	 is	 really	difficult	 job.	
The eyes should remove within 4-5 hours after death. 
Here addressing the emotional problems of the families 
of donor itself a great deal. Psychological measures and 
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assistance to the family members also needed to be taken 
care of.  

Department for International Development(DID) 
also prioritized their work for strengthening the capacity 
of organizations to develop and implement more 
policies and promotions for education, health care and 
improvement of livelihoods. NGO’s like sightsavers are 
also working their maximum to reach the aim through 
sponsor eye camps and subsidy arrangements for 
hospitals. 

CONCLUSION

The government should come up with innovative 
programme which aim on prevention, cure and awareness 
of low vision and blindness. The private sector can align 
with government to create more facilities for eye care 
and prevention of eye diseases. If so, the problems with 
availability and accessibility of treatment options could 
be solved in a better way.  Donating eyes also have a 
great impact on the treatment part. 90 percent of the 
eye transplant surgeries are positive and also they help 
the researchers to contribute more into the preventive 
measures. Unfortunately the majority of cases are 
happen(ed)ing in less advantaged countries is itself calls 
for the necessary strategies to prevent, screen and treat 
the various causes. Together we could work towards the 
Vision 2020 through the implementation of activities 

to strengthen the work we are carrying on for the 
elimination of avoidable blindness. 
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ABSTRACT

This	study	aims	to	find	out	and	describe	the	formation	of	cohesiveness	of	employee	groups	in	SKK	Migas	
Pekanbaru in general. The type of research used is pure descriptive research with data sources derived 
from primary data through interviews. The scope of the discussion in this study is based on four factors of 
group cohesiveness by Forsyth namely Social Strength, Unity in Groups, Attractiveness and Collaboration 
in Groups. The purpose of this study was to determine the process of group cohesiveness formation for 
employees. From the results of the study it is known that the factor of group cohesiveness formation through 
mutual recognition between employees, the intensity of cooperation and work communication.

Keywords--- Group Cohesiveness, Knowing Between Employees, Cooperation Intensity, Working 
Communication.

INTRODUCTION

The development of this globalization era has made 
special attention in improving human resources for 
each service provider/company. In creating a conducive 
environment in human resources, many strategies should 
be implemented to support the success of the company.

The success of the company can not be separated 
from the important role of the quality of human resources 
owned. One of the success factors of achievement is how 
far the group’s performance is effective in a company. 
This paradigm arises when individual achievement is 
no longer the main foundation in the success of each 
achievement. Togetherness and cooperation creates a 
sense of unity called group cohesiveness. Cohesiveness 
is a process that is grouped together by group members 
to remain united in working towards the common goal. 2

SKK Migas is tasked with carrying out the 
management of upstream oil and gas business activities 
under a Cooperation Contract. The establishment of 
this institution is intended so that the extraction of 
state-owned natural oil and gas resources can provide 
maximum	benefits	and	revenues	for	the	country	for	the	
greatest prosperity of the people. The HR development 

process is an important learning medium for companies 
to maximize the potential of their employees in working 
groups and individuals. For this reason, research is 
conducted to see the picture of cohesiveness formation 
in groups, so that the results of the research can make 
new recommendations in the development of potential 
employees.

METHOD

The method in this study uses qualitative research, 
because researchers are interested in exploring and 
understanding the group cohesiveness formation factors 
mentioned earlier. This method also gives meaning and 
research	 results	 obtained	will	 be	 larger,	more	 flexible,	
and	flexible.

In this study the subject to be used by researchers 
is a group of employees taken randomly. The research 
subjects consisted of 10 employees of SKK Migas 
Pekanbaru. Data collection in this study will use in-depth 
focused interviews and FGD (focus group discussions). 
This interview is an important source in research using 
case studies. In-depth interviews focused on open 
questions, but researchers used a set of pre-prepared 
questions. The topic of the question has been directed 
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at several things that might lead researchers to answer 
the research questions. In this situation, these questions 
must be designed so that the subject can provide original 
comments. Proper excavation must still be done to 
get other facts that may not have been revealed in 
the subject’s spontaneous answer. FGD (focus group 
discussion) becomes a comparison source of the main 
data obtained from in-depth interviews. FGD data is data 
for clarifying data in this research case study.

Data analysis in qualitative research is an effort 
made in organizing data, sorting data into units that can 
be	processed,	finding	and	determining	data	patterns,	and	
finding	out	what	is	important	and	what	is	learned	from	
the data in order to determine what should be told to 
public audience. Data analysis is the process of dividing, 
separating or describing research material into pieces, 
parts, elements or units. After the data is broken down, 
the	researcher	sorts	and	filters	 the	data	to	get	 the	type,	
sequence class, pattern or overall picture. 16

 RESULTS AND DISCUSSION

From the results of data collection through interviews 
of 10 research subjects taken into 3 employees, it was 
found that group cohesiveness formation occurred 
because of the social relationships that existed between 
employees, both from superiors to subordinates as well 
as fellow colleagues.

“I felt the bond in the group happened after I got to 
know and help each other in terms of work and personal 
matters at my workplace” (W1S217 December 2017)

Social strength is one of the main factors in the 
formation of work group cohesiveness. This makes the 
basis of each working group to have a sense of unity in 
supporting the common goals in work. 7

“Because I have often been together, so I have to 
develop chemistry with each other, so I have been 
comfortable	working	with	my	colleagues	in	the	office”	
(W1S117 December 2017)

Attachment in work is created because of the 
attractiveness between employees. Attractiveness 
arises because another greeting is interconnected and 
dependent. So in the work climate, cohesiveness aspects 
in the working group are formed automatically. 2

In collecting data through FGD (Focus Group 
Discussion) which is a process of gathering information 

about	certain	very	specific	things.	Based	on	the	results	of	
the discussions that have been conducted by researchers 
there are several important notes. The important record 
is related to communication that is still not open between 
one employee and another employee. As an example 
of communication that has not been open to several 
employees, there are still employees who keep their own 
information related to work that is an important matter 
and	also	a	matter	of	personal	conflicts	with	colleagues.	
Many employees do not want to share their problems 
with colleagues or superiors on the grounds that they do 
not want to burden others. Some employees convey good 
communication to make a good working relationship 
in supporting tasks and work in the workplace. In 
the theory of cooperation, success in a work group or 
company	 is	 influenced	 by	mutual	 communication	 and	
mutual cooperation.15

In addition, from the results of the discussion, some 
employees were less brave in issuing opinions about 
work. So that in communicating there is often a lack of 
conveyed information that is important to follow-up. 
From this it often occurs in the group work team and 
that of fellow colleagues in the company. In terms of 
employee perceptions of superiors, data was obtained 
that the attitudes of the participants to superiors were 
quite varied, some participants said that their superiors 
were very disciplined, even if they were going to pray, 
they	had	to	ask	permission	first.	This	also	puts	pressure	
on them because they have to be ready. Employees 
convey in increasing unity in groups with no employees 
who are limited in expressing their opinions. This makes 
the unity in the work group created properly because 
all are open to each other in expressing opinions or 
information about tasks and jobs.

CONCLUSIONS

The results of the research on cohesiveness 
formation of the SKK Migas Pekanbaru employee 
group showed that group cohesiveness was formed from 
various	 processes.	The	 first	 factor	 in	 the	 formation	 of	
cohesiveness is knowing each other among employees so 
that the formation of social forces. Furthermore, in terms 
of intensity of mutual cooperation in completing tasks 
and work, this creates attraction between employees. 
The last factor is communication between employees. 
Mutual information with each other fosters unity in 
groups and the formation of cooperation in working 
groups.
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Based	on	the	results	of	various	research	findings,	the	
researchers put forward several suggestions:

For further research can be done by other researchers 
using other objects such as government, educational 
institutions. In addition, group cohesiveness can be 
investigated using other types of research and methods.

For SKK Migas Pekanbaru, from the results of 
this case study research can be used as a reference in 
developing human resources related to cohesiveness 
issues.
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ABSTRACT

This marketing research was conducted to explore the dominant dimensions of consumer preference towards 
organic products in Chennai city of Tamil Nadu.  The researcher has adopted survey method to gather the 
responses from the organic consumers through structured questionnaire. The empirical evidences proves 
that, Eco-Friendly, Price, Health, Environmental Conservation, Adequate Availability of Products, Safety, 
Chemical Free, Consumer Attitude and Environmental Non-Degradation are the dominant dimensions of 
consumer preference towards organic products consumption and they are highly correlated to each other.

Keywords: Organic Products, Preference, Safety, Eco-Friendly and Agriculture

INTRODUCTION

In recent years, Consumers have become more 
conscious of the nutrition, health, environment and 
quality of the food they consume 1, 2, and healthiness 
is important criterion 3. The growth has prompted the 
many organic researchers 4, 5 and marketing explore the 
development and growth of the organic product industry 
6, 7. Over the past few decades, the organic food industry 
in India has been experiencing an annual growth between 
20-22 % across the globe 8, 9, and Indian export and 
import has expanded largely 10. India produced around 
1.35	 million	 (2015-16)	 of	 certified	 organic	 products	
which includes all varieties of food products 11, 12, and 
organic food export realization was around 298 million 
USD 13, 14 . The organic products are offering more 
eco-friendly environment, helps in the maintenance 
of consumer health 15, 16, more use of products which 
has long lifecycle and also promoting the agriculture 
economy in the 17.

REVIEW OF LITERATURE

Gaetano Chinnici & et.al (2002)18 have carried 
an empirical research to understand the Consumer’s 
Behaviuor towards Organic products for that  he adopted 
survey method to indicate that sex, age class, family 
size,	 educational	 qualification,	 occupational	 status	
have	 significant	 influence	 and	 concluded	 that	 healthy,	
nutritious, tasty and eco-friendly products are the major 

aspects.

Sushil Kumar and Jabir Ali (2011)19 The 
researcher have made an attempt to examine factors 
affection Consumer’s awareness on Organic food. The 
socio-economic	 profiles,	monthly	 income	 and	 location	
have	significant	association	with	consumer	awareness.

 Efthimia Tsakiridou and et.al (2008) 20 have 
carried an exploratory study to explore the consumer 
attitude and behaviour towards organic products of 
Greek consumers which results in health concern, 
environmental concern and animal welfare consumption 
are major drivers.

Brijesh Sivathanu (2009)24 explored the factors 
affecting the consumer preference to the organic food by 
identifying	the	influence	of	healthy,	safety,	environment	
friendly, nutrition value, reasonable price, trust in 
product	certification	and	availability	of	the	product.		The	
result indicates that availability of the product, price, 
safety,	certification,	eco-friendliness	and	nutrition	value	
are	 the	 significant	 inducers	 of	 consumer	 preference	 to	
the	organic	food	purchase	in	the	order	of	influence.

Rambalak Yadav and Gvind Swaroop Pathak 
(2016)21 The researcher examined the applicability of 
theory of planned behaviour and its applicability in 
organic food choice behaviour and the results indications 
that subjective norm and behavioural control have 
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significant	influence	on	the	intention	to	purchase	organic	
food among youngsters in India. 

RESEARCH GAP 

Based on the literature of review, the former authors 
focused only the reasons on which factors consumers 
purchase the organic products. This study focused on the 
consumer preference and perception of demand for the 
organic products. 

OBJECTIVES OF THE STUDY

The main objective of the research is to study 
socio-economic	 profiles,	 dimensions	 of	 perception	
and relationship among factors of perception towards 
organic products.

SCOPE OF THE STUDY 

This present study focused on the number of 
consumer perception towards organic products 
consumption in Chennai City by giving importance to 
health, eco-friendly concern, normative concern and 
safety preference towards organic products purchase 
intention. 

RESEARCH METHODOLOGY

The present study is descriptive in nature and has 
adopted survey, telephone interview, and observation 
method	for	its	findings.	This	study	is	based	mainly	on	the	
primary data collected from 100 consumers interested 
in purchasing organic products. The questionnaire was 
well- designed and well-structured.

RESULTS AND DISCUSSION

Table 1: The Demographic Profile of the 
Consumers

Demographic	Profile	(N	=	100) Percent

Age (D1)

15 to 25 Years 74

26 to 35 Years 16

36 to 45 Years 7

Above 45 Years 3

Gender (D2)

Female 61

Male 39

Educational	Qualification	(D3)

School Level 2

Graduate 17

Post – Graduate 67

Professional and Others 14

Occupation (D4)

Self Employed 8

Govt. Employee 10

House Wife 5

Private Employee 77

Family Monthly Income Level (D5)

Below Rs. 20,000 62

Rs.20,001 – Rs.40,000 24

Rs.40,001 – Rs.60,000 10

Above Rs.60,001 4

Area of the Living (D6)

Urban 83

Semi – Urban 17

Nature of Family (D7)

Nuclear Family 76

Joint Family 24

Marital Status (D8)

Married 19

Un Married 81

The above table inferred the majority of the 25 years 
below age group respondents prefer organic products 
and consequently other age group respondent. 60% 
of female respondents and male respondents are 39%. 
Majority are post graduates. 77% of the occupation is 
private employments and 10% are PSU employment 
respondents. 62% of respondents whose income 
<Rs.20,000/- per month prefers organic products more. 
83% of respondents are residing at urban area prefers 
organic products than semi-urban area. 76% of nuclear 
family respondents prefer organic products than joint 
family and 81% of unmarried respondents are consumes 
organic products more than married group.
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Table 2: Factor Analysis for Consumer Perception of Organic Product – Rotated Component Matrix

Dimen-
sion Items MSA Communalities Variance Eigen Value Lodgings

1

PER5.2 0.765 0.709

11.255 4.721

0.783

PER5.5 0.644 0.709 0.766

PER5.4 0.748 0.685 0.642

PER5.1 0.667 0.779 0.605

2

PER5.12 0.701 0.716

9.733 2.078

0.797

PER5.7 0.744 0.682 0.688

PER5.3 0.786 0.776 0.643

3

PER5.14 0.674 0.706

9.292 1.843

0.737

PER5.22 0.666 0.791 0.733

PER5.9 0.773 0.601 0.677

4
PER5.20 0.45 0.764

7.384 1.586
0.839

PER5.17 0.632 0.716 0.483

5
PER5.24 0.462 0.802

7.287 1.472
0.869

PER5.23 0.561 0.606 0.519

6

PER5.13 0.453 0.81

7.011 1.253

0.766

PER5.8 0.731 0.586 0.614

PER5.21 0.508 0.782 0.511

7

PER5.6 0.58 0.716

6.731 1.222

0.794

PER5.11 0.724 0.715 0.425

PER5.16 0.817 0.49 0.39

8
PER5.15 0.62 0.744

6.401 1.157
0.778

PER5.19 0.6 0.653 0.653

9 PER5.18 0.518 0.812 5.994 1.019 0.873

KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin	Measure	of	Sampling	Adequacy	Value	=	0.662
(Bartlett’s	Test	of	Sphericity	Approx.	Chi-Square	675.075;	df	=	253;	
Sig.0.000)

Total Variance Explained
Rotation Sums of Squared Loadings
71.089% of nine dominant groups

Reliability Statistics
Cronbach’s	Alpha	Value	=	0.660 of the 23 items

The Factor analysis has been applied to 23 consumer 
organic product preference variables to understand the 
dominant latent dimensions in them. 

The above table, that 2 items exhibit the total 
variance is 71.089% by nine factors are extracted with 
Eigen values of more than one, which is statistically 
significant	to	go	ahead	for	the	meaningful	data	reduction	
process. KMO and Bartlett’s Test  Kaiser-Meyer-Olkin 
Measure	of	Sampling	Adequacy	Value	=	0.662	(Bartlett’s	

Test	 of	 Sphericity	Approx.	 Chi-Square	 675.075;	 df	 =	
253; Sig.0.000) indicates sample size adequate for the 
meaningful factor reduction process. A variable with 
communality lower than 0.4 should be omitted as it 
has	 insufficient	 explanation23 suggests that variables 
candidates are those factors with factor loading or 
communality lower than 0.4 respectively, and with cross 
loading of values exceeding 0.4 on more than one factor 
. Therefore, item purchase of organic food for family has 
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been eliminated (0.36) due to low value of communality 
of less than 0.4. After the deletion of the item, all the 
items of the current study are acceptable communality 
values, ranging from 0.490 to 0.812. (49 percent to 81 
percent),	which	is	statistically	significant	and	it	has	been	
proceed for data reduction process. 

Factor – 1: The most dominant factor 1 consists of 
five	items	representing	health	aspects	to	the	consumers.	
The items are “Organic products have more nutritional 
value , chemical free, fresher, healthier than industrialized 
and conventional grown products”. It has been labeled 
as “Health Consciousness” with the explained variance 
of 11.255%. 

Factor – 2: The second dominant factor consists 
of three items and the items are “Consumer purchase 
organic food products because of its quality, protect the 
environment  and  is good for health”. It has been labeled 
as “Eco-Friendly” and 9.733% of variance explained.

Factor – 3: The third dominant factor consists of 
three items of consumer organic product preference and 
items are “I would rather buy organic food products 
even though it is expensive, quality and safety are more 
important than price”.  It explained variance is 9.292% 
and it has been labeled as “Price”.

Factor – 4: The fourth dominant factor consists 
of two items which related to the organic product 
preference and the items are “Consumer practice and 
prefer environment conservation task , recycled organic 
products”. It has been labeled as “Environmental 
Conservation” and it explained variance is 7.38%.

Factor – 5:	The	fifth	dominant	factor	consists	of	two	
items among the consumers organic product preference 
and the items are “Consumers feel organic products 
is available more in online and in stores”. It has been 
labeled as “Availability of Organic Products” and it 
explained variance is 7.28%. 

Factor - 6: The sixth dominant factor consists of 
three items which relates to consumers organic product 
consumption safety preference and the items are 
“Consumers would buy  products with logo,  dispose my 

garbage in different containers environmental concern 
and  consumer is beauty / health conscious”. It has been 
labeled as “Safety” and it explained variance is 7.011%.

Factor – 7: The seventh dominant factor consists 
of four items inferred the organic products are chemical 
free compares to the other industrial conventional 
products are “Organic food product consumption will 
help to protect the environment, readily available, 
no side effects  and for the goodness of environment   
they prefer organic products”. It has been labeled as 
“Chemical Free” and it explained variance is 6.731%.

Factor – 8: The eighth dominant factor consists 
of two items  are “The current development path is 
destroying the environment (development destruction) 
- industrialized conventional agriculture” and “Unless 
we do something, environmental damage will be 
irreversible (environmental damage)”. It has been 
labeled as “Consumer Attitude” and it explained 
variance is 6.401%.

Factor – 9: The last dominant factor consist of only 
one item which relate to environmental sustainability 
for organic product prefer consumers and the item 
is “Consumers   dispose of my garbage in different 
containers environmental concern”. It has been labeled 
as “Environmental Non-Degradation” and it explained 
variance is 5.994%.

Thus, nine independent factors have been extracted 
out of 23 consumer organic products.

Correlation between Dimensions of Consumers 
Organic Product Preference and Attitude

To	 examined	 the	 significant	 relationship	 between	
dimensions of organic product preference and attitude 
such as Eco-Friendly, Price, Health, Environmental 
Conservation, Adequate Availability of Products, Safety, 
Chemical Free, Consumer Attitude and Environmental 
Non-Degradation, Bi-variate Correlation was applied to 
find	out	significant	relationship	the	inter	dimension.



Table 3: Correlation

Dimensions of 
Organic Product 
Preference

Mean
(SD)

1 2 3 4 5 6 7 8 9

Health Consciousness
15.39
(2.944)

1

Eco-Friendly
11.93
(2.396)

.323**

(.001)
1

Price
10.46
(2.480)

.305**

(.002)
.419**

(.000)
1

Environmental 
Conservation

7.12
(1.552)

.133
(.186)

.203*

(.043)
.138
(.172)

1

Availability of 
Products

6.45
(1.956)

.162
(.107)

.078
(.441)

.188
(.061)

.049
(.631)

1

Safety
9.98
(2.256)

.187
(.063)

.063
(.532)

.372**

(.000)
.338**

(.001)
.304**

(.002)
1

Chemical Free
11.45
(1.940)

.370**

(.000)
.430**

(.000)
.328**

(.001)
.280**

(.005)
-.041
(.688)

.194
(.054)

1

Consumer Attitude
7.63
(1.509)

.160
(.111)

.306**

(.002)
.289**

(.004)
.136
(.179)

.170
(.091)

.099
(.329)

.330**

(.001)
1

Environmental Non-
Degradation

3.48
(1.068)

.145
(.149)

.128
(.205)

.221*

(.027)
.385**

(.000)
.016
(.871)

.180
(.073)

.124
(.220)

.030
(.768)

1

**.	Correlation	is	significant	at	the	0.01	level	(2-tailed).
*.	Correlation	is	significant	at	the	0.05	level	(2-tailed).

The	 correlation	 coefficient	 between	 consumer’s	
organic product preference dimensions such as Health 
Consciousness and Eco-Friendly is 32.3%, Health 
Consciousness and Price indicates 30.5%, Health 
Consciousness and Chemical Free is 37%, Eco-Friendly 
and Price indicates 41.9%, Environmental Conservation 
and Chemical Free indicates 43.0%, Environmental 
Conservation and Consumer Attitude is 30.6%, Price 
and Safety indicates 37.2%, Price and Chemical Free 
32.8%, Price and Consumer Attitude indicates 28.9%, 
Environmental Conservation and Safety indicates 
33.8%, Environmental Conservation and Chemical 
Free indicates 28.0%, Environmental Conservation and 
Environmental Non-Degradation is 38.5%, Availability 
of Products and Safety indicates 30.4%, Chemical Free 
and Consumer Attitude indicates 33.0% are positive 
relationship	at	1%	level	of	significance.		The	correlation	
coefficient	 between	 Eco-Friendly	 and	 Environmental	
Conservation is 20.3% and Price and Environmental 

Non-Degradation is 22.1% are positive relationship 
is	 significant	 at	 5%	 level.	 .	 Hence	 the	 above	 table	
reveals there is a relationship between dimensions 
of consumer’s organic product preference and their 
attitude. Furthermore, the price concern, health concern, 
environmental and eco-friendly concern are imperative 
relationship between each other for consumer’s organic 
products prefers 22.

SUGGESTIONS AND IMPLICATIONS

The awareness about organic through awareness 
campaigns by Government, Implementation of 
Government Organic shops and Consumers initiative 
to buy organic products directly from farmers to avoid 
price hike, New Entrepreneurs can invest in organic to 
earn	profit	because	of	 increase	in	health	consciousness	
present days.
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CONCLUSION

This marketing research was conducted to explore 
the dimensions of organic products preference among 
the consumers and the result indicates that Eco-Friendly, 
Price, Health, Environmental Conservation, Adequate 
Availability of Products, Safety, Chemical Free, 
Consumer Attitude and Environmental Non-Degradation 
are the dominant dimensions of consumer preference 
towards organic products consumption. This study 
reveals that the preference on organic products is less 
among people but the youngsters prefer organic products 
more as they take care health, beauty etc. but, ultimately, 
the consumers should take initiative to contribute the 
growth of the organic agriculture development in the 
country.
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ABSTRACT

Teaching and Training the slow learners are the biggest challenge that the Institutions are facing nowadays, 
since in a classroom all category of students like toppers, averages and slow learners will be seated together 
it’s	a	tough	task	for	the	faculty	to	show	focus	on	the	slow	learners	in	specific.	Most	of	the	schools	nowadays	
categorize the classrooms based on the students’ performance and skills set, which cannot be done in 
colleges as the environment of thecolleges mustn’t allow the students above 17+ to think that they are been 
discriminated because of their performance and knowledge, adding to this reason even many Institutions 
cannot afford more manpower in coaching the slow learners in separate. This manuscript talks about a 
methodology to train the slow learners of colleges to show some extent of progress without splitting them 
or either categorizing them.
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INTRODUCTION

Both physical body and mental ability of a person 
has got limitations, for e.g if 100 people are participating 
in a endless marathon competition, some may walk up 
to 50 miles and quit, some might walk up to 100 miles 
and few may walk even up to 1000 miles or more, the 
point is, at some point of miles everyone even those who 
areunyielding will also quit, since the physical body 
has got limitations. So in the same way the capability 
of learning differs from person to person, some can 
understand the concept very quickly, some might 
understand in the second attempt of learning1, but for 
few it requires lot of practice whom at Institutions are 
called as slow learners. Many factors were studied by 
many subject experts on what made the students as slow 
learners2, here in this manuscript we are not going to 
address about the issue of why being a slow learner? 

Therein we discuss about the remedial measures and 
methodologies for college faculties to handle the slow 
learners for emulation in their learning skills3-5. If we ask 
a group of same subject teachers to teach a same topic 
to a same class, everyone will be unique and different, 
in the same manner the learning of the students will 
also differ from student to student, since manuscript 
focuses mainly about college studentsa little knowledge 
is required about the differences from a school student 
to college student.

Differences between a College Student and a 
School Student

Several factors are there to differentiate between a 
college student and a school student, since it is not our 
main focus lets us discuss some of the prime factors, 
apart from the general difference like age and growth 
there are some factors which plays a major role.

DOI Number : 10.5958/0976-5506.2018.01739.4 



 1958       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

S No School Student College Student

1
School is place where the students will be taught a lot 
about discipline, obedience, manners, respect and many 
more

Whereas in Colleges the lectures never take serious steps in 
teaching the said qualities, only the expectation will remain 
from the students to exhibit it.

2
At schools the job of a teacher is hectic as much, since 
they have to ensure to students understanding a lot and 
mostly in cases the teachers have to do spoon feeding.

In Colleges, the Lectures will prefer mostly on given a 
lecture on a topic, rather than the teaching, to which the 
students have to take effort for better understanding.

3 The activities of students are limited The activities of students are liberal.

4 The atmosphere in the school doesn’t the allow the 
students to perform or either act outside of the campus

In case of college the students are considered for enough 
exemptions	and	flexibilities	by	the	faculties.

The writing can be extended further about the 
differences, as we get enough for our understanding we 
conclude about the differences and move on to our prime 
topic. Since our topic covers about the slow learners 
of colleges, we are bounded to know about the slow 
learners which should cover about their capability6-9, 
strength, barriers and some common factors.

About Slow Learners in Colleges

Several parameters are there for a student being 
a slow learner in a college; let’s discuss some of the 
common factors. 

Students those who joins a chosen college because 
of their parents compulsion and selects a course or 
branch of study, will never pay 100 %focuses towards 
the subjects and 90% of chances are there for them to 
become as a slow learner.

At schools when students really don’t understand 
a teacher teaching, the students will never feel shy or 
sullen in asking the teacher to repeat or explain again, 
whereas in colleges the sullenness of the students will 
stay on higher grounds, since the age factor plays a role, 
that’s too if the Institutions is co-education both the men 
and women students will never prefer asking doubts 
about the topic that wasn’t clearly understood, which 
could also be one of the reason for the students to be a 
slow learner.

When a practical concept is explained through a 
lecture, the toppers and even the average students can 
have good understanding as they may have the capability 
of converting the audio mode into a visual mode, 

which	 the	slow	 learners	might	find	difficult,	hence	 the	
possibilities are there for the slow learners to perform 
in debacle. 

Many students believe that college life is a place of 
dreams in such a case most of the students will be in day 
dream for many hours during the class hours which will 
make to let pass the focus towards lecture and chances 
for them to become a slow learners.

Another common factor is the basic instinct of the 
students, which compiles the family background, living 
atmosphere, and capability of understanding, behavioral 
conditions and many more.

Activity Based Learning (ABL)

The ultimate goal of the College Institutions is to 
make the students learn, the objective of teaching is being 
provided from the faculties end whereas the learning has 
to be acquired by the students, thou the students play 
a vital role in learning it is job of the faculties to insist 
and make the learning effective and coherent. There are 
various methodologies are being observed and applied by 
many experts in the history of teaching, out of the many 
some were found to be more successful and still prevail, 
among all the methodologies Activity based learning 
holds high frequency note because of its cultivating 
quality over the students10,11. The activity based learning 
can be split into various kinds which totally depend upon 
the mood and mindset of the teacher, since the in ABL 
the teacher must act as a facilitator who is in-charge to 
run the show. Here in this article we have discussed one 
specific	kind	of	methodology	from	ABL	which	focuses	
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on the development of slow learners in colleges.  

Mollycoddle Methodology

Mollycoddle methodology is been constituted 
specifically	for	the	slow	learners	who	won’t	give	much	
attention to the teaching. This mollycoddle method will 
do wonders in the classroom more than the traditional 
black board learning and lecture method, since it covers 
all the said above within one roof. This method is being 
applied and tested by many subject experts and proven 
to be more effective. The objectives of the mollycoddle 
methodology follow below.

The teacher must give a lecture on a topic by using 
any teaching aid which should not long for more than 
30 minutes, the usage of teaching aid will ensure the 
attention of the students in the beginning and the teacher 
must ensure that the attention stays till the completion 
of the lecture. Preparation will alone help the teachers to 
have the students’ attention till the end.

The 30 minutes of lecture must be precisely 
manipulated by covering the aspects of pedagogy, 
interesting facts, historical facts, current affairs, 
discoveries and inventions related only to the topic.

Once the lecture is completed the teacher must split 
the students into team covers maximum of 6 in a team 
with an inclusion of at least 3 toppers and 3 slow learners 
in the same team. 

 All teams must be given at least 10 minutes of time 
for discussion on the topic in which the lecture was 
given, whereas the teacher must ensure that all the slow 
learners contribute something in the discussion.

After the completion of discussion the slow learners 
must be separated from the toppers and need to split 
them again into teams.

And now the slow learners alone will have a 
discussion on the same topic, by now the discussion 
from the slow learners would quite enhanced than the 
previous one, as they would have heard and understood 
from the discussion of toppers, since now it’s their own 
jungle and the possibilities are there for the slow learners 
to prevail and present some ideas fearlessly.

 After the completion of discussion the slow learners 
must be asked to frame the questionnaires at least two 
from each, the topic has to be kept in mind and the 

teacher has to initiate the questionnaire by framing a 
sample question, which will give an idea to the students 
on framing questionnaires on the topic.

After the completion of questionnaire session 
the teacher has to initiate for quick recapitulation and 
revision in which the teacher can ensure about the 
students understanding.

The mollycoddle method covers all the four process 
of lecture, discussion, framing questionnaires and 
recapitulation.

The best pro of this method is it allows the slow 
learners to involve themselves activity with any stress or 
constrain, since it gives them a wide opening when are 
together with the toppers and allows them to apply when 
they enter their domain.

CONCLUSION

Mollycoddle method is almost like method of 
feeding food to the children; since the toddlers won’t 
be having enough understanding to feed themselves, 
the mollycoddle method is like a robotic device which 
ensures that the students are being fed. 
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ABSTRACT

In this paper, a mathematical model with back-stepping controller is proposed and analyzed to study the 
prey-predator interaction in which the prey population is infected.  Investigation is made of the dynamical 
complexities of a prey-predator model with susceptible and infected (SI) prey including the non-selective 
prey harvesting with back-stepping controller.  In this work, it has been assumed that in the interaction of 
susceptible and infected prey populations, predator predates on infected prey only.  By constructing a suitable 
Lyapunov function, global asymptotic stability is established. Comparative analysis has been presented 
between the system without control and the system with control.  Numerical examples are furnished and 
diagrams are presented which support our results.

Keywords:  Prey-predator system, SI model, Lyapunov function, Back-stepping Control, Stability. 

INTRODUCTION

The study of ecology and epidemiological models 
has been gaining popularity day-by-day. Epidemiological 
models have received much attention of the scientists.   
For the analysis of the spread and control of infectious 
disease, a mathematical model has become an appropriate 
tool. The infectious disease transmission models come 
under	 the	broad	classification	of	 	 classical	 susceptible,	
infectious, and recovery (SIR) model. 

A species does not have independent existence in the 
world. A susceptible species, while coming into contact 
with an infectious one turns into infectious.  Several 
biological studies focus attention on the dynamical 
behaviours of epidemiological models wherein the effect 
of interacting species with infected one is considered.

This paper falls under the purview of Eco-
epidemiology involving prey harvesting. Kar  et. al, 1 
have	considered	 two	fish	 species	competing	with	each	
other for the use of a common resource and pointed 
out then both of them may be subjected to continuous 
harvesting. There is a predator (for example a whale) 
feeding on both of them. It is assumed that the predator 
population is not harvested (for example whale 
harvesting has been prohibited). Thus the interaction 

between the harvesting agency and the predator is 
through the third party, namely, the prey. Since we are 
not	making	 a	 case	 study	 in	 respect	 of	 a	 specific	prey-
predator community, we have opted for the investigation 
of logistic growth function for the prey species (that is, 
the population density of prey is resource limited) and 
for simplicity, the feeding rate of the predator species is 
assumed to increase linearly with prey density.

The stability analysis of prey-predator with control 
phenomena is a challenging problem in many ecological 
systems for which there are quite a few references.  Al-
Ruziaza 2, Amit Bhaya 3, Frederic Gronard 4, Vijaya 
Lakshmi 5 and Awad El-Gohary6 have dealt with the 
nonlinear feedback control, positive control, controlling 
chaos and adaptive control on prey-predator system.  
Krishnapada Das et.al.7 and Prasenjit Das et.al.8 have 
studied the prey predator system with disease in the 
predator population and examined the chaos in this 
system.   

The dynamics of stage structure prey-predator model 
with parasitic infectious disease has been discussed in 
Raid Kamel Naji et. al.9 and Pal et. al.10 wherein they 
analysed the eco-epidemiological model with a prey 
refuge.  The aspects of persistence and stability of a two 
prey and one predator system have been studied by Kar 
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et. al.11.  Several authors have taken up a study on the 
prey-predator system with diseased prey 12-17.  Various 
types of harvesting  such as the one with susceptible and 
infected prey, known as combined harvesting, optimal 
harvesting etc..  on prey-predator system have been 
formulated by many authors 18-22.

Kar and Pahar et. al.23 have studied the dynamical 
behaviour and the harvesting problems of a prey-
predator	 fishery	 with	 a	 protective	 patch	 for	 the	 prey	
species.  Shib sankar et. al.24 have gone into the optimal 
joint harvest of prawns and poultry in a bio-economic 
system.  Purohit et. al.25 have dealt with the combined 
bio-economic	harvesting	of	two	competing	fish	species,	
each of which obeying  the Gompertz’ law of growth.

The ecosystem perturbed by independent white 
noise and other related models have been investigated 
by Mukherjee26 and Srinivasan et. al.27. 

Based on the above literature, we have investigated 
the epidemiological model, namely susceptible-infected 
prey	(SI)	and	predator	model,	to	find	out	how	the	process	
of	 predation	 influences	 the	 epidemics.	 	 In	 the	 present	
paper, we consider the case of the predator eating the 
infected prey only because the infected individuals are 
less active and are more easily caught. For instance, 
28Peterson and Page have found that the wolf attacks on 
moose are more often successful if the moose is heavily 
infected by “Echinococcus granulosus”.  We have taken 
up the problem of harvesting two competing species in 
the presence of a predator species which feeds on only 
infected species. That is, a combined harvesting effort is 
devoted to the exploitation of  two prey species while the 
predator species is not harvested.

Most often, harvesting policy is one of the major 
problems in ecology, eco-epidemiology, economics, 
etc.  The harvest of population species is mostly 
practiced	in	agriculture,	fishery,	forestry	and	population	
management.  To control the oscillations  arising in eco-
epidemiological systems, the role of harvesting in an 
eco-epidemiological system wherein the susceptible prey 
and infected prey are subjected to combined harvesting 
is studied.   Harvesting harms some of the species living 
on the other species.  As a consequence, the predator 
species becomes extinct with an indiscrete increase in 
the harvesting of prey species.  Therefore, to maintain the 
ecological balance, introducing controllers in the system 
is a challenging problem. Most of the mathematical 

models	 deal	with	 the	 harvesting	 of	 three	 species,	 first	
two species, third species etc.  There has been no work 
so far in the introduction of  back-stepping control in the 
study of harvesting model of two competing species in 
the presence of a predator,  the third species (predator) 
being not harvested.

In this paper, we present a new approach by going 
in to the stability of SI prey-predator model by using 
back-stepping nonlinear control. This paper is organized 
as follows:   In section 2 we introduce the model with 
assumptions.  In section 3 we have presented the plots 
for the system without control.  In section 4 we have 
furnished the problem statement for the system with 
back-stepping control.  In section 5 we introduce the 
back-stepping nonlinear controls and derive the global 
stability conditions by constructing suitable Lyapunov 
function.  In section 6 we have presented the numerical 
simulations for the system with back-stepping control 
which supports our result. Findings on the comparative 
analysis in the variations of the disease transmission rate 
and harvesting rate are presented. The last section 7 is 
devoted to the concluding remarks. 

2.  The Mathematical Model of the System

In this section, we study the dynamics of the 
continuous time three species prey-predator populations 
with combined harvesting in which we will use the 
mathematical tools and biological assumptions for 
modelling prey-predator system which consists of two 
preys and one predator.

2.1  The Basic Model and Modified Model with 
Assumptions

In this section, we consider the three species prey-
predator system which consists of two preys, namely 
susceptible prey, infected prey (SI) and one predator.  
Here we assume that the predator predates on only 
infected prey with Michaelis-Menten-Holling type II 
functional response.  Such system can be obtained from 
the following set of non-linear differential equations: 

     
                                   (1)
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 3X t  :the number of the predator population at time t, 

 r       : the growth rate of susceptible prey population, 

 K     : the environmental carrying capacity,  

P     : the rate of transmission from susceptible to infected prey population,  

e    :  the coefficient of conversion of prey into predator is e , where 0 1e  . 
 
Now to formulate the modified mathematical model of a prey-predator system with disease in 
prey population involving combined harvesting in prey species, we make the following 
assumptions: 

1.  In the absence of infection and predation the susceptible prey population grows 
logistically with intrinsic growth rate  0r  , carrying capacity  0K   and then we 
have 

   
1 1

1 1dX XrX
dt K

   
 

      (2) 

2.  In the presence of infection, the prey population is divided into two groups namely 
susceptible prey denoted by  1X t  and infected prey denoted by  2X t  at all time t , 
the total population is 

        1 2N t X t X t  . 

3.  The disease is spread among the prey population only and the disease is not genetically 
inherited.  The infected prey populations do not recover or become immune.  We 
assume that the disease transmission follows the simple law of mass action 

   1 2PX t X t  with P as the transmission rate. 

4.  The susceptible prey  1X t and infected prey  2X t is removed by combined harvesting 
rate 1Eq  and 2Eq  where    1 20 ,   0q q  and  0E   (non- selective harvesting). 

5.  We assume that the predator population consumes only on infected prey with 
Michaelis Menten-Holling functional response: 

    
   2

2 3
3 2

, ,  ,   0Xf X X
X X

  


 


    (3) 

that is, the Michaelis-Menten-Holling type is a functional response for infected prey and it is 
a numerical response for predator.  In this    is the total attack rate for predator or predation 
coefficient and     is the handling time of predator to prey.   
 
Therefore the modified of the model (1) becomes: 
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with initial data      1 2 30 0,  0 0,  0 0X X X    and the coefficients 

1,  ,  ,  ,  ,  ,  ,  ,   r K P e d E q   and 2q in model (4) are all positive constants.  In the above 

model, 1 2    q and q  be the catchability coefficients of the susceptible and infected prey, 
respectively and E  be the combined external effort devoted to non-selective harvesting of 
both the susceptible and infected preys by the external harvester (not by predator).  Thus 

1 1 2 2    EEq X and q X  represent the catch of the susceptible and infected prey species.  Also 1q , 

the catchability coefficient of the susceptible prey may be less than 2q  the catchability 
coefficient of the infected prey because the infected prey is less active than their healthy 
counterpart. Therefore, for the same effort E , the number of infected prey caught per unit 
time may be much higher than that of non-infected prey.   

 

2.2. Non-dimensional model 

In the above model, we have specified 10 parameters which make the analysis difficult.  Now 
to reduce the number of the system parameters we will transform the system (4) to the non-
dimensional form by using the following transformation of the variables:   

31 2
1 2 3,   ,   ,   XX Xx x x t r

K K K



            (5) 

 

The modified Michaelis-Menten-Holling prey-predator with vulnerable infected prey 
dynamics that is, using the transformation (5) the system (4) takes the non-dimensional form: 

 

 

1 1 1 1 2 1 1

2 3
2 1 2 2 2

3 2

2 3
3 3

3 2

(1 )x x x kx x x
x xx kx x b x

x x
x xx c ax

x x





   

  


 


    (6) 

 where the relations between the non-dimensional and dimensional parameters given by: 

1 2
1 2,   ,   ,   ,  ,  Eq EqPK e dk b c a

r r r r r r
  


            (7) 
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The system (6) is more simplicity than (4) for the mathematical study, since the number of 
system parameters has been reduced from 10 to 6. 

Now we will analyze the system (6) with the following initial conditions: 

     1 2 30 0,  0 0,  0 0x x x            (8) 

The conditions (8) represent the conditions of positivity or biologically feasibility of the 
densities of susceptible prey, infected prey and predator populations respectively. 

3.  Numerical Simulation for the system without control 
 
     In this section, we have presented the diagrams for the prey-predator system (6) without 
control with prey harvesting by keeping the parameters fixed and varying transmission rate 
and harvesting rate.  

 
Figure 1 (a):  The variation of population against time with  1 2    2.5;   0.0002;   0.0002k      of the 

system (6). 

 

Figure 1 (b): Phase-space trajectories  with 1 2    2.5;   0.0002;   0.0002k      of the system (6). 
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Figure 2 (a):  The variation of population against time with  1 2  2.5;   0.1;   0.1k      of the system (6). 

 

Figure 2 (b): Phase-space trajectories with 1 2  2.5;   0.1;   0.1k      of the system (6). 
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Figure 3 (a):  The variation of population against time with  1 2  1.5;   0.2;   0.2k      of the system (6) 

approaches the equilibrium point. 

 

Figure 3 (b):  Phase-space trajectories with 1 2  1.5;   0.2;   0.2k      of the system (6). 

From the above numerical figures, we keep the parameters 0.2;   0.9;    0.5;a b c   fixed 
with the initial densities 1 2 30.9;   0.8;   0.7x x x     and varying the disease transmission 
rate and harvesting rate parameters.   

Figure 1 (a) shows the complex behaviour of the infected prey and figure 1 (b) shows the 
corresponding phase portrait when    2.5k   and 1 20.0002;   0.0002   . 

 When, we increase the harvesting rates as 1 20.1;   0.1   , then there is a periodic 
oscillations between the population densities which is shown in  figure 2 (a).  Here we 
observe that decrease in the density of infected prey and increase in the density of susceptible 
prey and predator, figure 2(b) shows the corresponding phase portrait.  

Figure 3 (a) shows that the population density approaches the stable point (0.4930, 0.2045, 
0.3068) when    1.5k   and 1 20.2;   0.2    .  In this we observe that when the disease 

2 2 2
3 1 1 2 2 3V x w aw                                                    (49)

  
                  which is a negative definite function. 
 
Thus by Lyapunov stability theory (Hahn, 1967)29 the dynamics of the prey-predator system (6) is 
globally asymptotically stable by using back-stepping controllers.  

 

6.   Numerical Simulation for the system (23) with back-stepping control 

     In this section we present some results of numerical simulations and discuss their 
implications to explore the possibility of the variations and the effect of the back-stepping 
controllers.  From the below figures, we keep the parameters 0.2;   0.9;    0.5a b c    fixed 
with the initial densities 1 2 30.9;   0.8;   0.7x x x     and varying the disease transmission 
rate and harvesting rate parameters.   

 

Figure 4(a) 

Figure 4 (a):  The variation of population against time with the parameters  

1 2 1. 4 <   3.5;   0.0001< 0.3,   0.0001< 0.3k      and approaches the stability of the system (23). 
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Figure 4 (a) shows the population densities 
approaches the point (0,0,0) for the controlled system 
(23) which proves our theorem when the disease 
transmission	rate		and	the	harvesting	rates		,		and	figure	
4 (b) shows the corresponding phase portrait.  That is, 
for the back-stepping controllers as long as this feedback 
stabilizes, the states in the system (23) converges to zero 
as  .

At last, we conclude that the three species prey-
predator model, that is, two preys and one predator 
model,  including prey harvesting with back-stepping 
controllers approaches the stability quickly when 
compared to the system without control.

CONCLUSION

In this paper, a mathematical model consisting 
of susceptible, infected (SI) prey and the predator 
interactions involving Michaleis – Menten – Holling 
functional   response has been studied analytically as 
well as numerically.  We show that the three species 
prey-predator populations is globally asymptotically 

stable using back-stepping control inputs, that is, the 
system (23) is examined via the techniques of global 
asymptotic stability analysis by constructing Lyapunov 
function. Also comparative analysis has been given for 
the disease rate and harvesting rate.  That is, if the disease 
transmission rate is decreased from  to , then the density 
of infected prey and predator population also decreased 
and the susceptible prey increased which is observed in 
figure	3	(a).		Also	when	we	increase	the	harvesting	rate,	
the infected prey density will decrease which is shown 
in	figure	2	(a),	this	shows	that	the	harvesting	controls	the	
disease in the prey species.   Numerical simulations were 
done to observe the effect of the control on the three 
species and diagrams were presented which are support 
our results.  
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ABSTRACT

Social	networking	sites	have	greatly	influenced	the	life	of	students	their	academic	as	well	as	their	social	and	
personal life. These networking sites have good as well as adverse impact on the lives of students. It is a 
good platform for building social relationships. It is used as a communication media to share pictures, videos 
and personal experiences etc. Over- usage of social networking sites makes the adolescents more aggressive. 
Adolescents are getting affected in their mental and knowledge concentration. It affects the individual’s 
social as well as emotional intelligences and therefore their way of behaving. This study was conducted to 
explore the relationship of student involvement in social networking sites to their academic performance, 
social adjustment and emotional intelligence among undergraduate students from both professional and non-
professional	courses.	The	findings	of	the	study	revealed	that	there	exists	a	positive	relationship	between	level	
of involvement in social networking sites and Academic performance, Social adjustment and Emotional 
intelligence. 

Keywords: Student Involvement, Social Networking Sites, Academic Performance, Social adjustment, 
Emotional Intelligence

INTRODUCTION 

Social network sites viz. Facebook, Twitter, 
Instagram, WhatsApp, LinkedIn etc. are the prevalent 
tools of teenage communication. Social Networking Sites 
are available on gadgets with active internet connection 
as independent applications. Although the Facebook 
is a growing social networking sites having 500 plus 
millions of members registered over it. From Schneider 
(2010) view’s, approximately 85% of undergraduate 
students have Facebook account1. Whereas,Len hart and 
Madden (2007), pointed out that if we are talking about 
year 2005, only 8% adult internet users had used online 
profiles	but	in	2007	year	the	strength	has	been	increased	
quadrupled to 35%. It means that the social sites have 
greater	influences	on	the	adolescent’s	life	style.	As	per	
Pew Research Centre report (2015), 92% of adolescents 
of12–17age group are going online daily. Teenagers and 
young adults have exceeded all the age group in terms 
of internet usage. 71% youth are involved in more than 
one social networking sites and these social networks 
plays	 a	 significant	 role	 in	 the	 life	 of	 these	 teens2. A 
report submitted by Common sense Media revealed that 
about 45% youths are using social networking sites in 

their daily routines. Moreover, the report of daily social 
media indicates that traditional media usage is still more 
than social media3.

According to CMS (Common Sense Media) report, 
68	percentage	users	have	used	Facebook	profile	out	of	
which	 75	 percentage	 teenagers	 still	 have	 their	 profile	
on social networking sites. Another common and 
popular SNS is Facebook, with an estimated 1.44 billion 
members across the globe (as per 31st March, 2015), and 
125 Million Indian users while the third most used web 
site in India, in every week there is addition of millions of 
the new users.  Thus, there is no doubt on the increasing 
membership of Indian youth in these websites, thereby 
bringing	our	attention	to	the	potential	possible	benefits	
and drawbacks of these sites. 

According to ASSOCHAM survey, about 73% 
of children of 8 to 13 years are making use of social 
networking sites like Facebook. Shockingly 75 of the 
parents of these children are aware of this fact. The 
survey was conducted in tier-I and tier-II cities such as 
Ahmadabad, Delhi-NCR, Bangalore, Mumbai, Kolkata, 
Chennai, Lucknow, Dehradun and Pune. The survey also 
states, “Nearly 25 percent of 13-year-olds, 22% percent 
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of 11-year-olds and 15 percent of 10-year-old are on 
Facebook, while 5-10 percent of 8 and 9-year-olds are 
also active on the site.” 

Valkenberg, et.al (2006) investigated 881 adolescents 
(10-19-year olds) and found that the social self-esteem 
and well-being of adolescents is being affected by the 
frequency with which teenagers use these sites4. Tian 
(2011) reveals that the uses of social networks determine 
the	 students’	 influence	 to	 social	 learning	 whereas	
academic learning may be achieved through a gradual 
process5. 

Ahmed (2011) found that male students are more 
involved in the use of these sites than female students. 
Further the study explored that there was a time spent 
on	 SNS	 usage	 have	 a	 significant	 effect	 on	 academic	
performance of the students.6

Wilson (2009) found that the results of university 
students are adversely pretentious by Facebook practice7. 
Khan (2009) explored that student involved in use of 
Facebook performed poorly in exams. Students also feel 
that excess use of internet may cause some socialization 
problems8. Helou and Rahim (2014) found that usage of 
social networking sites positively impacts the academic 
performance of university students in Malaysia9, 10.

PERSONOLOGICAL VARIABLE

Per	sonological	variable	is	defined	as	any	measure	
of individual characteristics. In this study following two 
variables has been taken up for study: 

Social Adjustment

Social adjustment means those types of relationships 
which involve the accommodation of the individual to 
circumstances in his environment for the satisfaction 
of his needs and motives. Social adjustment is very 
important for success in life. It is an adjustment which 
is responsible for the organization of behavior to life 
situations at home, at school and at work. 

Emotional intelligence

Emotional	 intelligence	 is	 defined	 as	 a	 bunch	 of	
interconnected skill regarding the tendency of people 
to perceive exactly, assess and articulate emotions; the 
tendency to access and exhibit feelings when they ease 
thought; the capability to know emotion and emotional 
information and the capability to control emotions to 

encourage emotional and scholarly growth.  

Significance of the study

This study aims to explain the impact of the social 
networking sites on the students’ academic achievement, 
social adjustment and emotional intelligence. The need 
of this study emerges from the fact that science and 
technology has revolutionized our all walks of life on the 
one	hand	it	 raised	man	from	his	confined	limits/power	
but on the other hand it takes all the sources of mental 
peace from him. The practice of social networking sites 
has a prodigious bearing on overall development of 
the personality. It affects the individuals social as well 
as emotional intelligences and therefore their way of 
behaving. 

OBJECTIVES OF STUDY 

To explore the relationship among the student 
involvement in social networking sites, their academic 
performance, emotional intelligence and social 
Intelligence. 

To	 find	 the	 difference	 in	 Academic	 performance,	
social adjustment and Emotional intelligence of the 
students at different levels of involvement in social 
networking sites. 

Method and Procedure

In the present research the researcher followed 
Descriptive Survey method. Purposive sampling 
technique has been used to collect the data from the 
undergraduate students. Investigator had taken the 
sample of 480 male and female undergraduate students. 
The sample has drawn from the Government universities/
colleges and private universities/colleges from four 
districts of Punjab i.e. Jalandhar, Kapurthala, Ludhiana 
and Amritsar Districts. The sample is designed to include 
50 percent males and 50 percent female undergraduate 
respondents. 

Tools for data collection

The following tools are required and used in study:

A self-constructed questionnaire on student’s 
involvement in Social Networking Sites: For this 
questionnaire was prepared in which there 10 items 
which are related to involvement in social networking 
sites and 30 items are related to Attitude toward social 
networking sites. 
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Emotional Intelligence Scale by Dr.S.K.Mangal and Mrs. Shubra Mangal (2004) : This tool has four dimensions 
namely: “Intra-personal Awareness, Inter-personal Awareness, Intra-personal Management and Inter-personal 
Management”.

Bell’s Adjustment Inventory (B A I) by Dr.R.K.Ojha, (2006) : This inventory includes four parts: Home, Health, 
social and Emotional. 

RESULTS AND DISCUSSIONS

Table No. 1 Correlation between overall involvement in social networking sites (SNS) and Academic 
performance (AP)

Variables Number Mean score Coefficient of correlation Interpretation

SNS Score
480

98.09
0.09 Low Correlation

AP score 72.37

The	table	no.	1	depicts	that	the	co-efficient	of	correlation	between	Level	of	involvement	in	social	networking	sites	
and Academic performance is positive but negligible. It is concluded that level of involvement in social networking 
sites have no effect on Academic performance of students.

Table No. 2 Correlation between overall involvement in social networking sites and social adjustment

Variables Number Mean score Coefficient of 
Correlation Interpretation

SNS Score
480

98.09
0.43 Positive Correlation

Social adjustment 2.34

The	table	no.2	depicts	that	the	co-efficient	of	correlation	between	Level	of	involvement	in	social	networking	
sites and Social Adjustment is positive. It is concluded that there exists a positive relationship between level of 
involvement in SNS and Social adjustment.

Table No. 3 Correlation between overall involvement in social networking sites and emotional intelligence

Variables Number Mean Score Coefficient of 
Correlation Interpretation

SNS Score
480

98.09

0.29 Positive Correlation
63.33

Emotional intelligence

The	table	no.	3	depicts	that	the	co-efficient	of	correlation	between	Level	of	involvement	in	social	networking	
sites and Emotional intelligence is positive. It is concluded that there exists a positive relationship between level of 
involvement and Emotional intelligence.
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Table no. 4 Results of ANOVA on difference between different levels involvement in social networking sites 
and academic performance.

Source of Variation Df SS MS F- Value Significance

Among means 2 694.502 347.251

6.27 Significant	at	0.01	levelWithin means 477 26401.498 55.349

Total 479

It	is	evident	from	table	no.		4	that	the	calculated		F-ratio		of		academic	performance	is	6.27	that	is	significant	at	
0.01	level.	Therefore,	it	can	be	interpreted	that	there	exists	a	significant	difference	between	the	levels	of	SNS	and	
academic	performance.		Therefore	the	hypothesis	which	reads	that	there	is		no		significant	difference		among		levels		
of		involvement		and		academic		performance		is		rejected.	However,	a	significant	F-ratio	does	not	tell	us	which	of	
the	group	means	differ	significantly;	it	merely	tells	us	that	at	least	one	mean	is	relatively	different	from	some	other.	
Consequently,	there	arises	a	need	for	further	testing	to	determine	which	of	differences	between	means	is	significant.	
In	order	to	find	out	where	these	differences	exist,	t-test	as	a	post	hoc	comparison	has	been	used	in	which	all	possible	
comparisons have been considered. The results of post hoc have been shown in table no. 4.1

Table 4.1 Comparisons Between three Pairs of Groups on levels of involvement

S. No Group N Mean SD df t-vale significance

1
Medium & Low
110

250 71.40 7.35
358 1.19 NS

72.44 7.84

2
High &Medium
250

120 74.32 7.22
368 3.65 Significant	at	0.01	

level71.40 7.35

3
High & Low
110

120 74.32 7.22
228 1.88 NS

72.44 7.84

Table	no.	4.1	reveals	that	the	calculated	t-value	of	two	groups	i.e.	first	pair	on	level	of	involvement	is	1.9	which	
is	not	significant	at	both	the	levels.	This	indicates	that	the	two	groups	do	not	differ	significantly	with	each	other	on	
level of involvement.

It can also be inferred from the table no. 4.1 that the calculated t- ratio of high and medium is 3.65 which is 
significant	at	both	the	levels.	Therefore,	it	can	be	interpreted	that	there	exists	a	significant	difference	between	the	
high and medium level of SNS in academic performance. In third group, the t-ratio is 1.88 which is less than the 
table	value	at	both	the	levels.	Therefore,	it	can	be	interpreted	that	the	two	groups	do	not	differ	significantly	in	their	
academic performance.

Table no. 5 Results of ANOVA on difference between different levels involvement in social networking sites 
and social adjustment.

Source of Variation df SS MS F- Value Significance

Among means 2 54.826 27.413

9.032 Significant	at	0.01	levelWithin means 477 1447.749 3.035

Total 479
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It	is	evident	from	table	no.5	that	the	calculated	F-ratio	of	social	adjustment	is	9.032	that	is	significant	at	0.05	and	
0.01	level.	Therefore	it	can	be	interpreted	that	there	exists	a	significant	difference	between	levels	of	SNS	and	social	
adjustment.	Therefore	the	hypothesis	which	reads	that	there	is	no	significant	difference	among	levels	of	involvement	
and social adjustment is rejected.

Table No. 6: Results of ANOVA on difference between different levels involvement in social networking 
sites and Emotional Intelligence.

Source of Variation df SS MS F- Value Significance

Among means 2 3450.11 1725.05 Significant	at	0.01	level

Within means 477 42302.88 88.68 19.45

Total 479

It	is	evident	from	table	no.6	that	the	calculated	F-ratio	of	social	adjustment	is	19.45	that	is	significant	at	0.05	
and	0.01	level.	Therefore	it	can	be	interpreted	that	there	exists	a	significant	difference	between	levels	of	SNS	and	
emotional intelligence.

Therefore	the	hypothesis	which	reads	that	there	is	no	significant	difference	among	levels	of	involvement	and	
emotional intelligence is rejected.

In	order	to	find	out	where	these	differences	exist,	 t-test	as	a	post	hoc	comparison	has	been	used	in	which	all	
possible comparisons have been considered. The results of post hoc have been shown in table no. 6.1

Table 6.1 Comparisons Between three Pairs of Groups on levels of involvement in Emotional intelligence

S. No Group N Mean SD Df t-vale Significance

1 Medium & Low
250 62.89 9.80

358 2.95 Significant	at	0.01	
level110 59.82 8.92

2 High & Medium
120 67.46 8.90

368 3.90 Significant	at	0.01	
level250 62.89 9.80

3 High & Low
120 67.46 8.90

228 6.52 Significant	at	0.01	
level110 59.82 8.92

Table no. 6.1 reveals that the calculated t-value of 
medium	and	low	involvement	group	i.e.	first	pair	on	level	
of	involvement	is	2.95	which	is	significant	at	0.01	level.	
This	 indicates	 that	 the	 two	 groups	 differ	 significantly	
with each other on level of involvement.

It can also be inferred from the table no. 6.1 that the 
calculated t- ratio of high and medium is 3.90 which is 
significant	at	0.01	level.	Therefore	it	can	be	interpreted	
that	there	exists	a	significant	difference	between	the	high	
and medium level of SNS in emotional intelligence. 

In third group, the t-ratio is 6.52 which is higher 
than the table value at 0.01 level. Therefore, it can be 
interpreted	 that	 the	 two	 groups	 differ	 significantly	 in	

their social adjustment.

CONCLUSION

The	findings	of	the	present	study	revealed	that	there	
exists a positive relationship between involvement in 
social networking sites and Academic performance, 
social adjustment and emotional intelligence. Further 
the three groups (students with low, medium and high 
level of involvement of in social networking sites) differ 
significantly	 in	 their	 academic	 achievement,	 social	
adjustment and emotional intelligence. Govt. should 
restrict websites which blow violence and parents should 
not allow their children to use social networks, so as to 
make their future secure.
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ABSTRACT

The aim of the present exploratory and empirical research paper was to analyze the role of organizational 
employee commitment in promoting organizational effectiveness. In this research paper the approach taken 
is the well-established Meyer and Allen’s Three-Component Employee Commitment Model approach1. The 
effect of the three components of commitment namely- Affective, Normative and Continuance Commitment 
is studied on Organizational effectiveness. Literature on the topic offers enough evidence supporting the 
benefits	that	organizations	have	of	maintaining	a	strongly	committed	workforce.	The	study	was	conducted	on	
the employees of the telecommunication sector using a sample size of 266 employees. Primary data for the 
study was collected through questionnaires, using structured questions to elicit information on the predictor 
variables of Affective, Normative and Continuance Commitment and response variable of Organizational 
effectiveness. The three different conceptual components of commitment have different antecedents and 
different implications for work related behavior2, 3. The predictive model arrived at in this research explains 
that	an	increase	in	any	of	the	three	commitments	will	lead	to	increase	in	organizational	effectiveness.	The	final	
predictive model explained 54.5% of the variability of the response variable of Organizational effectiveness.

Keywords: Affective commitment, Normative component, Continuance commitment, Organizational 
effectiveness, TCM Employee Commitment (TCM) Survey

INTRODUCTION

The business environment today is witnessing 
VUCA (Volatility, Uncertainty, Complexity, Ambiguity) 
like never before. Organizations are increasingly 
depending on their human resources to help them tide 
over the challenges created by the business ecosystem. 
In such a scenario committed employees can be a 
valuable assets for organizations to achieve their goals. 
Committed employees stay with the organizations 
during	 difficult	 times	 and	 propel	 the	 organization	
forward during conducive times. As such organizations 
should consciously try to build commitment amongst 
their employees to improve the organizational outcomes. 
Organizational commitment is a complex construct. 
An employee can be committed for divergent reasons. 
It is important for organizations to understand what 
constitutes organizational commitment and how it can be 
inculcated. Organizational effectiveness can be explained 
as how effective an organizations is in achieving its 
goals. According to Richard et al. (2009) organizational 
effectiveness is explained by internal performance 

outcomes	 resulting	because	of	 efficient	operations	 and	
other	broad	measures	 encompassing	not	only	financial	
performance but value created for the wide array of 
stakeholders like shareholders, employees, customers, 
suppliers etc. Committed employees are required by 
organizations to create and maintain competitive edge 
and achieve superior organization effectiveness. 

LITERATURE REVIEW 

A committed employee is one who stays with an 
organization, contributes to work regularly, puts in a full 
day	and	more,	safeguards	corporate	assets	and	identifies	
with the organizational goals9 . Ongori (2007) explained 
employee commitment as an affective response to the 
whole organization and the degree of attachment or 
loyalty employees feel towards the organization.

Mowday, Steers, and Porter (1979) gave behavioral 
and	 attitudinal	 definitions	 of	 commitment.	 Behavioral	
commitment, also referred to as attributional commitment 
in the literature, involves “behaviors that exceed formal 
and/or normative expectations”. Salancik (1977) 
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proposed that behaviors that are explicit, irrevocable, 
volitional, and public bind individuals to the behaviors, 
thus causing greater commitment. In this approach, 
employees are deemed as becoming committed to a 
particular course of action, rather than to a particular 
entity; commitment is developed retrospectively9.

Many	 researchers	 have	 defined	 commitment	 on	
the basis of Affective commitment, also referred to 
as psychological or attitudinal commitment in the 
literature. Porter et al. (1974) opined that affective 
commitment can be characterized by three aspects: (1) 
identification	with	and	acceptance	of	the	organization’s	
goals and values, (2) an inclination to focus effort on 
helping the organization achieve its goals, and (3) 
a desire to preserve organizational membership. It 
“represents	a	state	in	which	an	individual	identifies	with	
a particular organization and its goals and wishes to 
maintain membership in order to facilitate these goals”. 
Normative commitment as suggested by Wiener (1982)1 
results from pressures exerted either prior to, or after 
entering into an organization. Continuance commitment 
is referred to as calculative and exchange-based 
commitment in the literature. This type of commitment 
is a function of the rewards and costs associated with 
organizational membership. According to Meyer and 
Allen (1997)9, employees preserve relationship with 
the organization because of an emotional attachment 
which is represented by affective commitment. 
Sometimes employee feel an obligation to continue 
their relationship with the organization which is termed 
as Normative commitment. Further, Meyer and Allen 
(1997), contended, employees who possess continuance 
commitment retain membership because they need to 
do so9. Morrow (1993) also came up with a model of 
work commitment that included affective organizational 
commitment, continuance organizational commitment, 
career commitment, job involvement, and work ethic 
endorsement.

In this research paper the approach taken is what 
is proposed in the well-established Three-Component 
Model proposed by Meyer and Allen 2-5.  For the purpose 
of this study commitment is viewed as a force that binds 
an employee to their organization. This binding force 
with the organization includes an affective attachment 
with the organization, a felt obligation towards the 
organization, and an awareness of the costs associated 
with discontinuing involvement with the organization. 

In their pure forms, these psychological outlooks are 
referred to as affective commitment (AC), normative 
commitment (NC), and continuance commitment (CC), 
respectively.

In the literature, the goal model explains organizational 
effectiveness in terms of the extent to which an 
organization accomplishes its intentions. The legitimacy 
model views organizational effectiveness in terms of a 
background assessment “of component preferences for 
performance and natural limitations on performance 
from an external environmental perspective”. The 
constituency model believes organizational effectiveness 
“as	 a	 set	 of	 several	 statements,	 each	 reflecting	 the	
evaluative criteria applied by the various constituencies” 
involved with the organization being assessed with a 
stress on means criteria . The systems resource model 
defines	organizational	effectiveness	“in	terms	of	its	(the	
organization’s)	 bargaining	 position,	 as	 reflected	 in	 the	
ability of the organization, in either absolute or relative 
terms, to utilize its environment in getting hold of scarce 
and valued resources” and how they make use of these 
resources. Organizational effectiveness is the extent to 
which an organization, by the use of certain resources, 
fulfils	its	objectives	without	depleting	its	resources	and	
without incapacitating its means, placing undue strain on 
its members and/or society.

In general, the organizational commitment is 
considered as a useful measure of organizational 
effectiveness. Employee commitment has been widely 
investigated to predict employee retention. The review 
of literature revealed that employee commitment 
towards the organization was a persuasive predictor 
for organizational outcomes such as absenteeism, job 
performance and organizational citizenship behavior. 
According to Morrow, organizational commitment is 
a multidimensional construct that has the potential to 
predict the organizational outcomes such as performance, 
turnover, absenteeism, tenure and organizational goals. 
Meyer and Allen (1991) used affective, continuance and 
normative commitment to capture the multidimensional 
nature of organizational commitment6, 7, and 8. Meyer and 
Allen (1997) opined that the affective commitment 
was important as the employees with strong affective 
commitment would be motivated for exhibiting higher 
levels of performance and make more meaningful 
contributions as compared to the employees who 
expressed continuance or normative commitment9. 
In a study of 238 nurses, Cohen (1993) investigated 
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the relationship between affective, continuance and 
normative commitment. Findings revealed that the 
affective commitment is highly correlated with all the 
other types of commitment. In other words, employees 
remain with the organization because they want to 
exhibit higher levels of commitment to their work, job, 
and career. 

There	 is	 enough	 evidence	 supporting	 the	 benefits	
that organizations have of having a strongly committed 
workforce. Meta-analytic reviews of this research 
reveal that employees who are committed to an 
organization are less likely to leave4 and less likely 
to exhibit absenteeism at work10, perform job roles 
efficiently29,30, and exhibit organizational citizenship 
behavior30. Employee Commitments to other work-
relevant vertices, such as occupations11, supervisors31 , 
work teams27, and customers28, have also been related to 
retention and other performance dimensions important 
to employers. It has been reported in literature that 
some forms of commitment are more advantageous than 
others.	Commitments	reflecting	an	affective	attachment	
and involvement with the organization have been shown 
to	have	greater	benefit	for	 that	organization	 than	 those	
grounded in concerns over social or economic costs .

II. Research Objective

The objective of the research is to propose 
a multivariate regression model where the three 
components of organizational commitment namely 
Affective Commitment, Normative Commitment 
and Continuance Commitment act as predictors of 
Organizational Effectiveness.

III. Research Methodology

Primary data was collected through questionnaire 
using Simple random Sampling.  A sample size of 
266 respondents belonging to the Telecom sector was 
considered for analysis. Affective, Normative and 
Continuance Commitment were the predictor variables 
and Organizational Effectiveness was the outcome 
variable. The Sample size was 266 with 153 respondents 
being male and 113 being female. 75 respondents were 
in the age group of 20 -30 years, while 97, 69, 25 were 
in the age groups of 30-40 years, 40-50 years and 50-60 
years respectively. 93 employees surveyed, had worked 
with the current organization for at least 2 years, 72 for 
2-4 years, 48 for 4-6 years, 29 for 6-8 years and 24 for 
more than 8 years.

Research Instruments Used

The TCM Employee Commitment (TCM) Survey 

TCM survey was used to collect data on 
employee commitment. TCM is based on the Three-
Component Model (TCM) of commitment8, 9 . TCM 
Employee Commitment Survey measures three forms 
of employee commitment towards an organization: 
desire-based (affective commitment), obligation-based 
(normative commitment) and cost-based (continuance 
commitment). The survey includes three well-validated 
scales, the Affective Commitment Scale (ACS), 
the Normative Commitment Scale (NCS) and the 
Continuance Commitment Scale (CCS). Each is scored 
separately and can be used to identify the “commitment 
profile”	 of	 employees	 within	 an	 organization.	 TCM	
survey comprises statements pertaining to employees’ 
perception	of	their	affiliation	with	the	organization	and	
their reasons for staying with the organization.  The 
scale is seven point Likert scale wherein the respondent 
indicates the strength of their agreement by selecting a 
number from 1 (strongly disagree) to 7 (strongly agree). 
Allen and Meyer (1993) reported a high reliability score 
in almost all the items in the instrument. To elicit careful 
deliberation rather than choosing alternatives mindlessly 
many of the statements in the scales were reverse keyed4. 

Organizational Effectiveness Scale (O.E.S) 

It is accepted that business performance is a 
multi-dimensional and highly complex phenomenon 
25, 26. While a number ofvvStudies have measured 
organizational performance as uni- or bi-dimensional, 
it was resolved to gauge organizational effectiveness on 
dimensions which included customer, competitor and 
employee perspectives. Consequently, after a range of 
studies a measure of organizational effectiveness was 
adopted	which	fulfilled	these	criteria.	The	Organizational	
Effectiveness Scale (O.E.S.) developed by  Srivastava 
and Banerjia was used to assess organizational 
effectiveness. O.E.S consists of 56 items which are 
rated	on	a	five	point	scale	 ranging	from	1	(completely	
disagree) to 5(completely agree).

The 56 items measure the eight dimensions of 
Organizational Effectiveness which are as following:

Effective organizational system 

organizational climate 
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Congenial	Organizational	efficiency	

Dynamism and adaptability 

Interpersonal harmony 

Efficient	leadership	

High morale 

Job satisfaction and commitment 

To ascertain the extent of consistency of the 
resources on the Organizational Effectiveness Scale, 
split half reliability index by odd even method on a 
sample of 300 employees, and retest reliability index on 
a sample of 100 employees, with a gap of 15 days, were 
worked out for the scale as a whole. The following Table 
records the obtained reliability indices:

Sub Scales of O. E. S. Split half reliability index  (N=300) Retest Reliability Index (N=100)

1.	Efficient	organizational	system .857 .914

2. Congenial organizational climate .882 .899

3.	Organizational	efficiency .895 .952

4. Dynamism and adaptability .850 .923

5. Interpersonal harmony .863 .943

6.	Efficient	leadership .816 .907

7. High morale .916 .947

8. Job satisfaction and commitment .876 .954

9. Whole Scale .843 .935

All	coefficients	values	are	significant	at	0.01	level	

 The concurrent validity of the O.E.S. was tested by 
administering it alongside the measure of organizational 
effectiveness developed by C. N. Daftuar(1984) on a 
sample	of	102	employees.	The	coefficient	of	correlation	
between the scores on two was found to be .697 which 
indicates the high validity of the present measures of 
organizational effectiveness.

IV. Data Analysis and Interpretation

The data was analyzed using SPSS 16.  In order 
to	 determine	 the	 overall	 fit	 (variance	 explained)	 of	
the model and the relative contribution of each of the 
predictors i.e. Affective Commitment, Normative 
Commitment and Continuance Commitment to the total 
variance explained multiple regression was applied. The 
dependent variable was Organizational Effectiveness. 
Descriptive statistics of the variables are as shown in 
Table1.

Table 1: Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Affective Commitment 266 14 54 36.26 9.419

Normative Commitment 266 16 54 34.09 10.091

Continuance Commitment 266 14 55 32.37 9.956

Organizational Effectiveness 266 101 264 176.35 48.260
Valid N (listwise) 266
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In order to ensure unbiased results the data was 
checked for meeting the assumptions required for 
applying multiple regression. The following Section 
explains the test and results obtained in checking for the 
assumptions before applying multiple regression. The 
data was tested for normality and Kurtosis and Skewness 
were found to lie between +1 and -1.

The dependent variable of Organizational 
Effectiveness was measured on a continuous scale. The 
independent variables namely Affective Commitment, 
Normative Commitment & Continuance Commitment 

were all measured on continuous scale. In order to 
check independence of observations Durbin-Watson 
statistic was used. The statistic returned a value of 
1.722 signifying there is no autocorrelation in the data. 
There needs to be a linear relationship between (a) 
the dependent variable and each of the independent 
variables, and (b) the dependent variable and the 
independent variables collectively. Scatter plots for 
Regression standardized Residual and Regression 
Standardized predicted value for the response variable 
of Organizational Effectiveness are reproduces in Fig 1.

Fig 1: Scatterplot of Standardized Predicted Value and Standardized Residual

 
 

 

From the Loess curve, it appears that the relationship 
of standardized predicted to residuals is roughly linear 
around zero. We can conclude that the relationship 
between the response variable and predictors is linear 
since the residuals seem to be randomly scattered around 
zero.

Another assumption of multiple regression is that the 
variance of the residuals is homogeneous across levels 

of the predicted values, also known as homoscedasticity. 
The  data needs to show homoscedasticity, which is 
where	 the	 variances	 along	 the	 line	 of	 best	 fit	 remain	
similar as you move along the line. If the model is well-
fitted,	there	should	be	no	pattern	to	the	residuals	plotted	
against	the	fitted	values.	The	scatter	plot	(Fig	2)	between	
regression standardized Predicted value and Regression 
standardized Residual shows a random distribution 
showing homoscedasticity.
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Fig 2: Scatterplot of Standardized Predicted Value and Standardized Residual to check homoscedasticity

 

 
 
 The data must not show multicollinearity, which 
occurs when two or more independent variables are highly 
correlated with each other. This leads to problems with 
understanding which independent variable contributes 
to the variance explained in the dependent variable, 
as well as technical issues in calculating a multiple 
regression model. Collinearity statistics are reproduced 
in	the	Table	5.	The	variance	inflation	factor	(VIF)	which	
is (1/tolerance) was found to be 4.405 for Affective 
Commitment, 9.402 for Normative commitment and 
6.914 for Continuance Commitment. Values of VIF less 

than 10 are acceptable and hence it is concluded the 
independent variables do not exhibit multicollinearity. 
The residuals (errors) should be approximately normally 
distributed. : Standardized variables (either the predicted 
values or the residuals) have a mean of zero and standard 
deviation of one. If residuals are normally distributed, 
then 95% of them should fall between -2 and 2. 
Standardized variables (either the predicted values or the 
residuals) have a mean of zero and standard deviation 
of one. In this case Standard Predicted value Is between 
-1.897 and 1.984 standard residual is between -1.824 
and	1.978	(Mean=0	and	Std	Deviation	=1)(Table	2)

Table 2: Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value 108.76 247.05 176.35 35.639 266

Residual -98.978 107.284 .000 32.542 266

Std. Predicted Value -1.897 1.984 .000 1.000 266

Std. Residual -1.824 1.978 .000 1.000 266

a. Dependent Variable: Organizational Effectiveness
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The PP plots were also plotted to check for normality of residuals as reproduced below in fig	3..

Fig 3: PP Plot of Regression Standardized Residual 

 

.  
 

The Model Fit

The model Summary (Table 3) gives the multiple 
correlation	 coefficient,	 R	 which	 can	 be	 considered	 to	
be one measure of the quality of the prediction of the 
dependent variable of Organizational effectiveness. 
A value of 0.738, indicates a good level of prediction. 
The	 coefficient	 of	 determination)	 “R	 Square”	 is	 the	

proportion of variance in the dependent variable that can 
be explained by the independent variables (technically, 
it is the proportion of variation accounted for by the 
regression model above and beyond the mean model). 
This value is .545 signifying that our independent 
variables explain 54.5% of the variability of our 
dependent variable, Organizational effectiveness.

Table 3: Model Summaryb

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson

1 .738a .545 .540 32.727 1.722

a. Predictors: (Constant), Continuance Commitment, Affective Commitment, Normative Commitment

b. Dependent Variable: Organizational Effectiveness

Statistical significance

The F-ratio in the ANOVA table (Table 4) tests 
whether	 the	 overall	 regression	 model	 is	 a	 good	 fit	
for the data. The table shows that the independent 
variables	statistically	significantly	predict	the	dependent	
variable,	F(3,262)	=	104.746,	p	<.05	(i.e.the	regression	
model	is	a	good	fit	of	the	data).

Estimated model coefficients

The general form of the equation to 
predict Organizational Effectiveness from Affective 
Commitment, Normative Commitment & Continuance 
Commitment is (Table 5):

predicted	Organizational	Effectiveness	=	51.945	+	
(0.512x Affective Commitment) + (1.455 x Normative 
Commitment) + (1.738 x Continuance Commitment) 
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Table 5: Coefficientsa

Model
Unstandardized 
Coefficients

Standardized 
Coefficients t Sig.

Collinearity Statistics

B Std. Error Beta Tolerance VIF

1

(Constant) 51.945 8.001 6.493 .000

Affective Commitment .512 .448 .100 1.142 .254 .227 4.405

Normative Commitment 1.455 .611 .304 2.382 .018 .106 9.402

Continuance Commitment 1.738 .531 .358 3.272 .001 .145 6.914
a. Dependent Variable: Organizational Effectiveness

Unstandardized	coefficients	indicate	how	much	the	
dependent variable varies with an independent variable 
when all other independent variables are held constant. 
Considering the effect of Affective component we can 
say for a unit increase in Affective commitment there 
will be an estimated expected increase of .512 units 
in Organization Effective. Like wise a unit increase in 
Normative Commitment and Continuance Commitment 
will result in an estimated expected increase of 1.455 
units and 1.738 units in Organizational Effectiveness 
respectively. 

RESULT

A multiple regression was run to predict 
Organizational Effectiveness from Affective 
component, Normative Component and Continuance 
Commitment.	These	variables	statistically	significantly	
predicted	 Organizational	 Effectiveness,	 F(3,	 262)	 =	
104.746, p <.05, R2	 =	 .545.	All	 four	 variables	 added	
statistically	significantly	to	the	prediction,	p	<	.05.

DISCUSSION

In 2002 a meta analysis of empirical studies 
from Meyer, Stanley, Hercovitch and Topolnytsky 
showed that the Affective, Normative and Continuance 
components of Commitment are distinguishable from 
each other. The three different conceptual components 
of commitment have different antecedents and different 
implications for work related behavior2, 3. The predictive 
model arrived at in this research also explains an 
increase in any of the three commitments will lead to 
increase in organizational effectiveness. The adjusted R 
Square vales are quite close to R square vales (Adjusted 
R2=	 .540,	 R2=.545).	 Affective	 commitment	 can	 be	
inculcated when employees identify with the vision 
of the organization. Affective component depends 

largely on the quality of experiences the employees 
have over time. Organizations must foster a culture 
where the employees develop a feeling of ownership 
resulting in improved organizational effectiveness. The 
literature describes employees with strong normative 
commitment as generally behaving in ways supportive 
of the organization. Normative commitment, however, 
is based on feelings of obligation, and thus organizations 
must create opportunities of growth and development 
for the employees to boost the normative component. 
The	 flip	 side	 is	 that	 employees	with	 strong	 normative	
commitment may also resent the organization if they 
feel a sense of obligation9. According to the model 
Continuance commitment also has the potential to 
impact	 organizational	 effectiveness	 significantly.	
However employees with high continuance commitment 
may remain with the organizations because they feel 
they have no choice but to do so. Such employees need 
to be engaged and nudged to improve their skill set to 
positively impact organizational outcomes. 

Limitations

This study has some limitations as the sample 
size	was	266	respondents	hence	the	findings	cannot	be	
generalized. The sector chosen for study was the telecom 
sector and as such the conclusions arrived at may not 
be applicable to all types of organization. The study 
is a cross sectional study and does not afford a trend 
analysis. Employee commitment may have many foci 
like leaders, work, team etc. In this paper we consider 
the employee commitment towards the organizations,
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ABSTRACT

This paper deals with the trauma of partition of Punjab and Haryana encountered after two decades of India 
- Pakistan partition. Storm in Chandigarh primarily explores the clash of ideas between the power hungry 
politician and the national conscious politician and the calibre of new leaders and Gandhian type politician.  
The novel has theme of the bifurcation of Punjab into Punjab and Haryana on linguistic and religious ground 
as	 the	 repercussion	of	bifurcation	of	 India	 and	Pakistan.	 	Sahgal	 explores	political	 conflicts	over	power	
supply and distribution of water and difference of opinion between two Chief Ministers,  

Keywords: Power hungry politician, national conscious politician and bifurcation.

INTRODUCTION

The present paper deals with the socio political 
issues encountered after independent India represented 
in Nayantara Sahgal’s novel, This Time of Morning. 
On	 the	 one	 hand,	 the	 study	 explores	 the	 conflict	 of	
ideas between power hungry and crafty politicians and 
ideal and national conscious politicians. It explicates 
disillusionment about the functioning of democratic 
institutions, the calibre of the new leaders. The erosion 
of moral values in politics found their articulation in 
her	 fiction.	 On	 the	 other	 hand,	 the	 novel	 reveals	 the	
perception of marriage of both traditional woman and 
new woman. In a nutshell, it deals with the theme of 
the	 conflict	 between	 idealism	 and	materialism	 in	 post	
independent India’s political world and tradition and 
modernism in the lives of man woman relationship in 
the society1

Nayantar Sahgal is an Indian writer in English. 
Her novels deal with India’s elite responding to the 
crises imperilled by political dynamic. She was one 
of	 the	first	woman	 Indian	writer	 in	English	 to	 receive	
wide recognition. She is the second of three daughters 
of Jawahalal Nehru’s Sister, Vijalakshmi Pandit. Since 
she spent her childhood in Anand Bhavan in Allhabad 
politics is in her ever drop of her blood. Primarily 
political	trauma	is	reflected	in	Sahgal’s	novels.Nayantara	
Sahgal’s political ideologies have been taken up in a 

systematic and exhaustive manner. The basic obsession 
of the novelist with the policy –making aspect of society 
and the method of the distribution of power makes her 
chronicle the political dynamics in the country during 
the last century. She explores the political perplexity and 
predicament of the masses and she digs up the letters 
of faith in Gandhism, the latest aspires to revitalize 
and reinvigorate faith. She discovers both an idiom of 
comment on and a description of political conduct.

In Storm in Chandigarh, Chandigarh is typical and 
symbolic of its constructive approach to the problem 
of violence during the partition. Chandigarh is the city 
which was paralysed and helpless victim of the two 
bifurcations that took place within a period of two 
decades. At the same time Chandigarh is the virtual, 
painful remember of a nation that can never be a 
whole, and the prevailing situation of political turmoil 
upon which the violent scene is enacted repeatedly. 
Chandigarh is a place which connects two borders and 
two reminiscences come together: it is the place that 
holds cultural memory of the national breach exists on 
the one hand; it is land of modernity par brilliance on the 
other. Two cultures or constructed ethnicities (Hindu/
Sikh) interested upon one another in the land of ‘Green 
Revolution.’	Chandigarh	stands	in	very	significant	idol.	
It symbolizes a dream of progress and perfection. But the 
forthcoming storm signifying an erosion of those dreams 
proves that any attempt at imposing of order and balance 
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from outside is an illusion. The Chandigarh architecture 
becomes similar with Indian democracy for Dubey; 
“That was architecture transplanted not conceived 
here and he wounded how successful democracy was 
superimposed on illiterate masses exploding millions of 
them” (SC212)2. 

The novel presents a clear picture of the clash 
between Gayan Singh, the Chief Minister of Punjab and 
Harpal Singh, the Chief Minister of Haryana. Chandigarh 
is the joint capital of the Hindi speaking Haryana and 
the Punjabi speaking Punjab, is scene of action. Viahal 
Dubey	 is	 an	 intelligent	 administrative	 officer	who	 has	
been assigned the task of bringing out concord between 
the two warring section and rehabilitate harmony and 
peace among the people of Chandigarh. The clash 
between	 Gayan	 Singh	 and	 Harpal	 Singh	 is	 fight	 of	
principles and ideologies. It is a clash between the cult 
of violence and the ideal of non-violence. Sahgal shows 
the evil of hypocrisy, sham and self-importance existing 
at the human level.

Nationalism is a dogma or political philosophy that 
involves	a	strong	identification	of	group	of	individuals	
in a nation. The experience and exposure which an 
individual has with the society in which he is born or 
group in which he lives, experiences either of contented 
state or discontented state because he is a member of 
the group. Conventions, customs, cultures and doctrines 
regarding the group become part of individual’s mental 
process, and therefore of his experience through the 
progress and development of education in the larger 
sense.	These	acquaintances	become	codified	into	system	
with the group as the central object. The usual feelings 
and intuition become one with them, lightly or deeply 
and	 these	 experiences	 are	 profound	 and	 baffled	 or	
merely frivolous and moving.  Under proper conditions, 
this system so well ordered may show itself in behaviour 
as a distressed and distressing concern with the life and 
honour of the group. When this distress is more or less 
chronic, it becomes the sentiment of nationalism.

The other day, Indian novelist in English have 
emerged and grown conscious of the problems, 
emanating out of the working of political democracy 
in developing countries like India. They have tried to 
give a representational and realistic portrayal of the 
conflicts	 and	 clashes	 among	 the	 new	 unseasoned	 and	
new breed of politicians who exercised power and use 
their	political	influence	perfidiously	of	their	own	private	

vested interest. Their Novels depict the continuing 
corruption,	 double-dealing,	 swindling,	 inefficiency,	
poverty and collective misery of the public under the 
popular government. Political contention and contest and 
issues	over	ten	decades	are	reflected	various	ways,	both	
direct and indirect literature. The bifurcation of India has 
been one of the most dreadful and traumatic experiences 
of recent history. In the history of India, the bifurcation 
does not only mean the partition or separation of a vast 
subcontinent but also termination and devastation, 
catastrophe and contretemps for millions of people, the 
result of which has not died out yet as recommended by 
recent events. The political partition of India disturbed 
and disheartened the Indian psyche, mind and soul and 
also it’s social fabric. It brought to sudden end a long 
communally shared history. It engendered one of the 
great human convulsions of history3.

Sahgal’s novels depict the dilemma and turmoil 
and situation of Indian polity and proffer solution to 
political	 conflicts,	 individual	 confrontation	 and	 social	
wickedness. Her objective is to tackle the problems of 
politics, power, culture and history honestly. A scholarly 
pleasure	with	a	profoundly	reflective	commonsense	idea	
through which the reader hears the echoes of Sahgal’s 
ideology	 of	 nationalism	 fictionalized	 as	 empirical	
reality4. 

The theme of Storm in Chandigarh is partition 
of Punjab into Punjabi speaking Punjab and Hindi 
Speaking Haryana on linguistic and religious ground 
as the consequence of the bifurcation of India and 
Pakistan. ‘Violence’ and ‘Power’ are themes of the 
novel, but it is not only political, referring to the forced 
linguistic partition of Punjab, but a multifarious one. It 
is an inconspicuous and more subtle form of ‘Violence’: 
“The	infliction	of	one	person’s	will	on	another”(Asnani	
P125) or “emotional violence that a husband can cause 
to his wife, or vice versa” (Rao P 42). Sahgal not only 
portrayed man’s hunger to gain control over other’s 
mind but has also dissected deeper layer of human 
behaviour, accentuating the fearsome jungle of man-
woman relationships.

“In Europe, eating and drinking together. Wine is part 
of culture. It is big performance all by itself. Here it’s a 
performance, a measure of one’s westernization…” (SC 
75) contemplates Mera, one of the characters in Storm in 
Chandigarh – a series of thought that had been worked 
well in one of Nayantara Sahgal’s Sunday newspaper 
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articles. In fact, the entire novel is as of current interest 
as today’s newspaper discussing in minute association of 
the partition of Punjab.

Storm in Chandigarh, one of the perfect and 
best political novels, deals with the bifurcation of 
East Punjab of linguistic lines just when the state had 
recuperated from the trauma of India-Pakistan partition. 
Faisal Fatehali Deviji, in “Hindu/Muslim/Indian,” 
altercates that India is constructed and structured quite 
fervently upon lack and upon the violent demarcation 
of the others, such that nationalist accounts become 
significant	 only	 in	 the	 light	 of	 partition	 tale.	 The	
theoretical perception makes pleasant sense when 
understanding meaning in the numerous narratives of 
the trauma of the India-Pakistan split that took place 
due to the politico-geographic line mapped out by the 
British.	Besides,	over	the	last	five	decades,	this	partition	
has been iterated in folk memory, movie, literature and 
mythology. Storm in Chandigarh deals with the issue of 
political turmoil, violence and tension originating from 
its being: Chandigarh, the common capital of the both 
states – Hindi speaking Haryana and Punjabi speaking 
Punjab. Chandigarh, being a quite new city, has nothing 
to exhibits of its traditions. A new type of society has 
originated and emerged in this town, and people who 
have come to live in it have brought their ideas, creeds 
and traditions with them. This has improved the culture 
of the town; this has also engendered a sort of confusion 
or cultural storm. For example, Indian people have 
involved themselves to do the high-handed role English 
language. It is the consequence of the British rule and is 
one of the most modern features of Indian society. But 
it is not completely deteriorated their love for native 
language. It is this love that brought transformation of 
the earlier Punjab into Punjabi –Hindi speaking states 
were also the result of tradition thinking of the people.
And it was conventional attitude of the Indian leadership 
that delayed the constitution of the new state. One of 
the most tradinal characterstics of the Indian society is 
that	people	can	still	be	perturbed	and	provoked	to	fight	
contententiously one another religion and language.

  The opening sentence of Nayantara Sahgal’s novel 
Storm in Chandigar set in the tone to zeitgeist discourse. 
Violence pervades the nation as well as the family 
in the course of narrative. The novel depicts the story 
of a wife who struggle to maintain her distinctiveness 
and individuality admits domestic violence and an 
administrator who struggle to maintain harmony and 

peace amidst civic violence in the city of Chandigarh. 

The novel opens with dismal and ominous words 
of proclamation of the Home Minister the Government 
of	 India	 to	 Visal	 Dubey,	 an	 intelligent	 I.C.S.	 officer:	
“violence lies close to the surface of Punjab.” The 
Punjab has been partitioned into Punjab and Haryana 
and	 the	 two	 states	 are	now	 interknitted	 in	a	fight	over	
many issues because they accord and share many 
resources. The Home Minister considers the violence 
may be imputed to the long continuous and unbroken 
tradition of land ownership the pride of possession, the 
fact that the area was under the British Raj for less than 
a century and agriculture did not undergo revolution or 
transformation.  All adding to an environment where in 
“the	strong	right	arm	is	apt	to	flourish”	(SC	5-6)	

Dubey	reflects	on	the	predominance	and	of	violence	
and hostility in the country: outbreaks of brutal, 
deliberated and preconceived violence had become a 
feature of the cities. There had become an earmark of the 
cities. There were too many in the tumult and turmoil that 
had nothing to lose by violence, to many others who sat 
idle and uninterested, their spirit sucked dry, watching it 
mount and ebb like some rough tidal wave, waiting for 
it to engulf them. Patiently waiting as the waited for the 
seasonal rains, for the harvest, for the birth of unwanted 
children for death. violence had become common and 
expected.  

The Home Minister says that situation and condition 
in Punjab and Haryana poses an issue of violence of 
attitude, which may and often does lead to aggressive 
civic violence, an attitude that “brooks no compromise 
and rejects all but one solution.” However, the Home 
Minister still deems that “The restraining voice has 
great value at a time like this,” the approach making so 
much disparity. Answering Dubey’s query, the Home 
Minister says that Dubey has been selected to be sent 
to Chandigarh because of his intellectual power of 
persuasion so that he may empower the Government 
to take one step ahead, hold on and wait. The Home 
Minister feels that Dubey has the capacity to counsel 
patience. The Minister ensures Dubey they will be in 
touch. He is dumfounded to perceive that Dubey can 
leave the next day. Dubey explicates that his wife died 
six years ago and that he has no children 

The topography of India, once a homogeneous 
and well-balanced piece of territory to administer was 
now confusion of separate, sensitive separate identities, 
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electrified	and	aroused	after	independence.	Psychology	
seems	 to	play	as	 significant	a	part	 in	understanding	as	
did history, economics and geography. Much more than 
realities	and	figures	were	needed	in	coping	with	political	
malevolence and rivalries that had now ceased even to 
make bargains. As long as an agreement could be made, 
work could go on. When the power and capacity wore 
out, only a collision was possible. In the new states, 
Punjab and Haryana carry off of water and electric power 
persisted, strengthened by the presence of both new 
states Government in a common capital, Chandigarh, 
which each demanded exclusively as its own. And now 
Gayan Singh, Chief Minister of Punjab, blackmailed 
and threatened to demonstrate the power and strength 
of his demands by instigating a crippling strike that 
would incorporate both states. Dubey had felt awkward 
that it was too late to consider persuasion. The man 
now meditating pensively in terms of a conclusion has 
committed too much of his reputation to it. In these years 
there	had	been	no	tug	of	war	over	power,	no	conflicts	on	
political issues between state Governments even though 
there had been disagreement and dispute.   No one had 
the inclination or the organization to risk an open threat.

Dubey analyses the information relating to the two 
states Punjab and Haryana: power systems, production 
industry work force, common irrigation and their 
exports. The power system is under jurisdiction of central 
government, but Gayan Singh, the Chief Minister of 
Punjab, now demands central of it for his state. Since he 
is a Left Wing leader, it is an apt setting for a showdown. 
Dubey	is	acquainted	that	as	liaison	officer	between	the	
two states and centre he will not be a popular and will 
not gain the credence of neither perhaps. Dubey had 
not question the Home Minister why the centre had 
admitted the Punjab to be redivided twenty years after 
the bifurcation of 1947, creating a new mass, because 
“ it was the kind of question civil servant did not ask 
politicians”(SC13-14)

Nikil and Gauri Ray, mill owning family of Delhi, 
symbolizes the world of gracious and privileged living, 
which is no longer safe in India. Dubey started coming 
to Nikil Ray’s home during befuddled and bewildered 
remorseful years following his wife’s death because 
“ there was no sign of strain in it”(SC16). Nikil 
contemplates that Gayan Singh is an egotistic and 
whimsical. Dubey tells that there is principle of it in 
all politicians. Nikil expounds that tribulation has been 
coming for years, with the labour constitution making a 

monster out of labour, the congress party disintegrating 
people like Gyan Singh, his Haryana opposite Harpal 
Singh confronting each other. Dubey says that the 
issue	between	 the	 two	 is	 a	 conflict	 of	 personalities,	 to	
which politics has deteriorated, with no issues left, only 
difference of opinion. Nikil thinks that as long as the 
transport keeps moving the people will not disquiet. 

Harpal Singh, Chief Minister of Haryana, never 
desired it to exist. The formation of the new states 
constituted a criminal devastation of his vision. The 
Punjab has been his accomplishment. He had worked 
hard for its reconstruction, put heart into the expatriates 
who has resided there after the bifurcation and welcomed 
those who had straggled back once the annihilations 
were over. He really loved the Punjab. He criticised 
the partition disposition that had led to the bloodshed 
and massacre of the Punjab apparently in the interest of 
Punjabi language. Harpal singh deplores that there is no 
big dream and vision any more.

When	Dubey	visits	Harpel	 in	his	office,	 the	Chief	
Minister says him that the issue is one of keeping the 
peace and placid in the face of Gayan Singh’s strike 
threat. He desiderates Dubey to indite an appeal to 
all industrial establishments to keep their machinery 
working. He tells that Haryana Government destines to 
keep its concern going. He is spirited to hold the usual 
cattle market at Rohtak on schedule since it is likely to 
be occasion for a celebration once the entire problem 
is over. Preparing to leave for a Government machine 
tool factory at Pinjore.  Harpal is stalled because his 
car does not start. Grumbling about the dearth of spares 
parts because of a go slow strike, Harpal is aboard into 
Dubey’s car and invites him to the function at Pinjore 
because the industry is doing well in exports and it will 
be bad thing if the workers put down their tools. Harpal 
tells that Dubey will have to tell him If Gayan Singh ‘s  
approach and attitude will change.   

The political conclave which carved and set out the 
new state of Haryana was fateful and destructive for 
Gayan Singh. He approached the centre to altercate of a 
state where the Punjabi language would have superiority 
and pride of place.  He became the focus of editorials 
and news reports. He was represented as the common 
man who emanated from the ranks to the peak of power 
and yet reminded representative of the common people. 
After that he started to project himself as a simple and 
honest-to-goodness man whose only purpose was “to 
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call his soil his own in the language of his fore fathers” 
(SC142) and to dwell on his poor, rural decent and 
street childhood. Even the revered and admired Home 
Minister’s objections were countermand. Harpal Sing’s 
altercation against partition was ignored. Gyan Singh 
stuck to the language and won. He also suggested at a 
reserve card… the religion card. 

With Gayan Singh and Punjab becoming more 
audacious and growing strong-willed day by day, Harpal 
has no ardour for the position of the Chief Minister of 
Haryana. When Vishal Dubey meets in his headquarters, 
Harpal Singh tells that he is going to quit his position. 
Vishal Dubey’s dissensions deprecate him. A group of 
university students persuade him that he is needed and 
has a job to do.

The schemed and calculated strike is to start in 
four days. For some unusual reason, perhaps as an 
admonishing, the State Electricity Board goes on a 
day strike, advocated and supported by government 
employee. However, Chandigarh’s electricity and light 
supply, unlike those of smaller neighbouring towns and 
cities,	remain	normal	because	the	officer	of	the	Electric	
Board patrolled and protected the lines for breakdowns. 
The Haryana cabinet meets for one whole morning 
and	finds	 no	 concrete	 solution	 or	 at	 least	 a	 temporary	
suggestion.

After the conclave, in the Chief Minister head 
Quarters, Vishal Dubey counsels Harpal of confronts of 
strike, keep the works going by appealing to his stanch 
and faithful workers and bureaucrats and support  and 
make a stand. Harpal Sinngh is bothered and distressed 
about planning, strategy and tactics and afraid of failing 
in such a situation. Vishal Dubey suggests that the risk 
should be taken because a single man cannot be suffered 
and tolerated to run down the machinery of two states. 
Harpal Singh tells that prevailing belief is in support of 
Gayan. Dubey tells that Harpal Sing can win public belief 
and public opinion over to his side if he make a stand. 
Harpal Singh contemplates for sometimes, determine to 
make a stand. Harpal cogitates for some time, determines 
to make a stand, and requests to workout strategy.  

Going	 to	 his	 office,	 Vishal	 Dubey	 works	 out	
the tactics, making a grand design of game plan on a 
notepad, covering all important points and contriving for 
all contingencies. He telephoned to the Home Minister 
in Delhi, who admonishes that a decision should be 

made and offers to come over personally. Perturbed by 
the prospect of having to defend and safeguard in such 
a tense situation. Vishal Dubey advocates him against 
a visit at this moment. The Home Minister accedes his 
advice.5

Vishal Dubey’s contact at the Bahakra power plant 
is anxious because the protesters blocked all the road 
junctions so that only four hundred bureaucrats and 
charge-men could be put inside the plant. He announced 
that there are more than two thousand protesters  and 
that the police dare not audacity the protesters because 
they feel that there not enough of them to contend. He 
dreads that the men inside may lose their spirit. Vishal 
Dubey discerns that it is the speaker who is afraid. So, he 
is says that to approach that another deputation of police 
will arrive in the afternoon. He instructs that meanwhile, 
no one is giving up anything. The approach is frightened 
the protesters may turn to violent, bloodthirsty and 
destructive. But Vishal Dubey promises him that loyal 
workers	will	 not	 have	 to	 hold	 out	 for	more	 than	 fifty	
eight hours. The approach is relieved to hear this. In 
the evening light is on agenda. Harpal Singh comes to 
Vishal’s	office	looking	young	and	almost	gay.	He	tells	he	
has no thought of retirement now. He is going home and 
counsels Vishal to do like.

As	 Vishal	 is	 to	 leave	 to	 his	 office,	 a	 news	 flash	
announces the death of the Home Minister and the last 
rites the next morning and Vishal muses. It would mark 
the end of an era known as Gandhian. Crowd sweeps 
into the roads of Chandigarh that evening. Harpal’s car 
is seized in the crowd at the secretariat. A few hundred 
hands thrash and beat against his car. The types of the 
car are punctured. Cow dung is thrown on the car. A shot 
breaks the windshield of the car. A second shot thwack 
on his shoulder and he slumps in his seat. When he 
recovers consciousness in the hospital, he knows that 
Gayan Singh has called of the strike as a taken of respect 
for the death of a patriot. 

CONCLUSION

Thus Nayantara Sahgal pictures the issues of 
nationalism, heroes in its own way. Sahgal portrays the 
violence in the contemporary Punjab-Haryana which 
mirrors the trauma of the India-Pakistan partition. Vishal 
Dubey	reflects	the	actions	of	and	principles	of	Gandhiji	
and Nehruji. Sahgal clearly shows in matching the 
occurrences and utterances of everyday political reality 
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and its consequences with larger concerns of the nation 
in	a	deliberate	and	reflective	manner.		
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Soft Computing based Cluster Head Selection for Secured 
Energy Aware Routing in Flying Ad Hoc Networks (FANET)
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ABSTRACT

Flying Adhoc Networks (FANET) refers to the Unmanned Air Vehicle (UAV) that is used for defense 
applications	so	that	the	multiple	flying	objects	or	military	air	vehicles	can	communicate	with	each	other.
Network Communications generally encounter assorted assaults from different sources and channels which 
creates huge vulnerabilities and susceptibilities in the overall environment. By this integration of assaults, 
the overall communication gets under halt and the cumulative trust factor is affected. In this paper, the 
different	perspectives	of	wireless	communication	on	flying	objects	are	underlined	with	the	different	types	of	
energy based attacks. FANET is a type of ad hoc network in which the temporary communication channel 
is	 created	 on	 demand	 so	 that	 the	 communication	 and	 transmission	 of	 signals	 can	 be	 done	 for	 specific	
applications with the higher degree of accuracy and performance. In this manuscript, the implementation of 
Simulated Fermentation Optimization (SFO) is implemented so that the higher degree of performance and 
optimization can be done.

Keywords: FANET, Flying Adhoc Network, Wireless Network, Simulated Fermentation Optimization (SFO)

INTRODUCTION

Wireless communication involves the transmission 
and sharing of information in multiple nodes 
without using the electrical conductor. The wireless 
communication depends on the radio technology and 
related assorted aspects for effective and secured data 
transmission. There are assorted perspectives of wireless 

communication including wireless sensor networks, 
mobile ad hoc networks, wi-max and many others. 
Now	days,	the	inclusion	of	flying	objects	are	prominent	
in	military	 applications	 so	 that	 the	flying	 aircrafts	 can	
communicate with each other during war time or other 
similar instances. The wireless communication when 
takes	 place	 in	 the	flying	 objects	 or	 flying	 aircrafts	 are	
commonly known as Flying Adhoc Network (FANET) 
1, 2.

Figure 1.1. Depiction of MANET, VANET and FANET
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Figure 1.2. Flying Ad-hoc Networks (FANET)

Energy and Power in Wireless Sensor Networks

The energy and power in the wireless nodes are 
very limited which makes the network scientists aware 
with the development of new protocols so that the high 
performance algorithm for energy optimization can be 
devised. There are number of algorithms and approaches 
for energy optimization and harvesting in wireless sensor 
networks which are having key focus on the cluster 
head formation so that the minimum energy loss can be 
implemented in overall network scenario.

Figure 1.3. Taxonomy of Routing Protocols in Wireless 
Networks

Following are the excerpts from the key routing 
protocols in wireless sensor networks. Low-energy 
adaptive clustering hierarchy or LEACH is one of the 
prominent protocols for energy optimization in the 
wireless sensor networks. LEACH encapsulates the 
properties including threshold value, TDMA based 
communication, cluster based aggregation, direct 
communication by the cluster head to the node or sink.

Figure 1.4. Low-energy adaptive clustering hierarchy 
(LEACH) Protocol

SPIN - Sensor Protocols for Information via 
Negotiation (SPIN) is a d Data-Centric routing 
approach that is based on the negotiation family with 
the elimination of redundant data. This family avoids 
the limitations of Implosion, Overlap and Resource 
Blindness	as	key	obstacles	in	the	traditional	flooding.

Direct Diffusion - The implementation of data 
aggregation is done at each node. The advertising of data 
is	done	after	confirmation	from	base	station	(BS).

Rumour Routing - The routing of queries is done to 
the events with the acknowledgement from the event to 
which the query is transmitted.

ACQUIRE - ACtiveQUery forwarding 
InsensoRnEtworks or ACQUIRE follows the approach 
of active query routing that is transmitted to the network 
to fetch the solution. The query is transmitted to each 
node and multiple hops to resolve the query.

RUGGED	-	It	is	RoUting	on	finGerprint	Gradient	in	
sEnsor networks. It is gradient based routing that relies 
on	the	utilization	of	fingerprint	associated	with	the	event	
for logging and tracking.

PEGASIS	 -	 It	 refers	 to	Power	Efficient	Gathering	
in Sensor Information System with the key focus on 
energy	efficient	 approach	 in	 the	wireless	 environment.	
The approach grants the local communication and 
coordination in the nodes so that minimum bandwidth 
and energy can be consumed.

TEEN	-	Threshold	sensitive	energy	efficient	protocol	
or TEEN focuses on the grouping of sensor nodes so that 
the cluster formation can be done with the generation 
of cluster head to lead the cluster communication.  
APTEEN is the escalated or improved version of TEEN 
that refers to Adaptive Threshold sensitive energy 
efficient	protocol.
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EAP - Energy Aware Routing Protocol (EAP) is 
another class of hierarchical protocols in wireless sensor 
networks for the lifetime improvement and optimization 
of the energy in wireless environment. EAP presume 
that the locations are not known to the sensors and 
these sensors communicate using different paradigms 
of information including Global Positioning System 
(GPS), Positional Algorithm and Antenna3, 4.

REVIEW OF LITERATURE

A number of researchers and practitioners have 
worked on the analysis of similar domain with the 
suggestive remarks but there is huge scope for the 
improvement in cases where the deep evaluation of 
the tools, technologies and paradigms are required to 
be done. Enormous multi-sources based manuscripts, 
research papers and articles are analyzed from the time 
span up to year 2017 so that the latest trends in wireless 
communication can be evaluated. Enormous multi-
sources based manuscripts, research papers and articles 
are analyzed from the time span up to year 2017 so that 
the latest trends in energy optimization and lifetime of 
flying	adhocnetworks	can	be	evaluated.

Bekmezci et al. (2013)5 worked on the assorted 
aspects of energy and security in Unmanned Air 
Vehicles (UAV) commonly referred to as Flying Objects 
communicating in the wireless environment. The work 
presents the key differences in FANET, MANET, VANET 
and related technologies of wireless communication 
with the advantages of using FANET.

Sahingoz et al. (2014)6 underlines the network 
models	 and	paradigms	of	flying	 ad-hoc	networks	with	
the	 challenges	 and	 key	 concepts.	 The	 identifies	 the	
architectures and security models associated to enable 
the integrity aware FANET.

Singh K et al. (2015)7 presents the experimental 
evaluation	 of	 flying	 ad-hoc	 networks	 on	 different	
protocols including AODV, DSDV, OLSR with the 
effectual comparative analysis. The work presents the 
use of FANET for military applications and performance 
aware environment in minimum delay.

Temel S et al. (2013)8 depicts the promising 
technologies of High Altitude Platforms (HAP) with 
the integration of Flying Adhoc Networks (FANET) for 
different domains including military as well as civilians. 
The work projects the unique and effective protocol 

titled Location Oriented Directional MAC (LODMAC) 
based on MAC for the network discovery and effectual 
data transmission.

Rosati S et al. (2016)9 evaluates the dynamic 
routing	 in	 the	 unmanned	 air	 vehicles	 or	 flying	 adhoc	
networks with the experimental evaluation and results 
on	small	flying	robots	for	testing.	The	work	presents	the	
comparison of two routing approaches in ad hoc networks 
including OLSR and Predictive OLSR (P-OLSR). The 
approach of P-OLSR is developed for FANET and tested 
as the effectual algorithm.

Koucheryavy A et al. (2015)10 presents the research 
challenges	and	assorted	aspects	of	public	flying	ad	hoc	
networks in multiple applications. The work evaluates 
the assorted aspects of Public Flying Ubiquitous Sensor 
Networks (FUSN-P) with the presentation of a network 
model and the effectual solution for different application 
in military.

Research Objectives and Methodology

The multilayered approach for energy harvesting 
and energy optimization shall be done in the proposed 
approach at the multiple layers of sea with the 
deployment of FANET. The work includes the research 
goals including subterranean evaluation of energy and 
optimization approaches in Flying Ad-hoc Network 
(FANET). The work presents the pragmatic Exploration 
of the Energy Harvesting and Associated Packets Loss 
in the Flying Ad-hoc Network (FANET). The work 
proposes and devises an effectual and novel algorithm 
for energy optimization in Flying Ad-hoc Network 
(FANET) using Simulated Fermentation Optimization 
(SFO). The implementation of proposed approach using 
open source research based simulation tool is done 
with the evaluation of the Projected Proposed Results 
with the Traditional Approach. The work includes 
sensors deployed to form the dynamic clusteredhead 
and	reconfiguration	of	 the	network.	The	fuzzy	formula	
based dynamic selection of the cluster head shall be 
implemented	 with	 the	 shuffling	 of	 cluster	 heads.	 The	
proposed work is providing the feature and dynamic 
nature to the cluster head. The work is fault and failure 
tolerant	due	to	shuffling	of	the	cluster	head.

In this novel and effectual research work, we hereby 
present and depict the Soft Computing Approach titled 
“Simulated Fermentation Optimization (SFO)”. This 
approach can be used for optimization of Engineering as 
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well as Social Problems.

Figure 1.3.Simulated Fermentation Optimization (SFO)

In Figure 1.3, the proposed Nature Inspired 
Algorithm (SFO) is depicted. The components and 
process of classical fermentation is related to the 
proposed approach. Using SFO, we can fetch the integrity 
and performance based results.The wireless nodes with 
degree of energy and lifetime shall be given occasion to 
be cluster head so that overall performance and lifetime 
of the clustered environment can be escalated.

There are many procedures to select the cluster head 
based on the criteria including fermentation quantity 
and timelines, Battery power, Communication range, 
Position of the node, Total number of nodes in range and 
Mobility of the node

Projected Results and Outcome

Figure 1.4. Implementation of Clustering in Wireless 
Environment

Figure 1.4 depicts the implementation scenario of 
clustering	 in	 the	 flying	 adhoc	 networks	 in	 the	 aerial	
region.	The	 different	 points	 in	 plot	 presents	 the	flying	

objects or aircrafts in communication with each other to 
share and signals and the data transmission.

Figure 1.5. Communication in Wireless Flying 
Objects

Figure 1.5 presents the communication scenario 
between	the	flying	aircrafts	and	communication	with	the	
base station and controller along with the inter-aircraft 
transmission of signals.

Figure 1.6. Comparison of Efficiency in Existing 
and Proposed Approach

From the results, it is evident that the projected 
approach of SFO is presenting the superior results in 
terms	of	efficiency	or	performance	as	compared	 to	 the	
traditional approach of energy optimization in FANET. 
The implementation is done in the performance aware 
simulation tool to have the overall outcome. By this, it 
is palpable that the soft computing approaches are quite 
effectual and integrity aware for multiple scenarios and 
applications.
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CONCLUSION

Soft computing approaches are widely used for the 
optimization of engineering problems including wireless 
energy optimization, security, malware detection, log 
file	analysis,	image	processing,	video	forensic	and	many	
others. In this research work, the proposal of a new 
approach Simulated Fermentation Optimization (SFO) is 
presented with the pragmatic evaluation on performance 
and found the approach better to improve the lifetime 
and	energy	optimization	in	the	flying	ad	hoc	networks.
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ABSTRACT

A repository is which stores one or more collection of digital information objects with the intention of 
providing long-term access to the information known as digital archives. This study is attempted on the 
selection criteria for the digital archives at RRI Library.  To know the level of awareness on various copyright 
or legal issues associated with the digital collection and to get opinion from various categories of respondents 
about criteria guide on selection of materials for digitization. The present study analysis is to know various 
problems while using digital archives and ways to Publicize to use the IR/ digital archives and discuss about 
the special skills required for library staff to implement various methods to access the digital collection and 
precautionary measures relating to issues on digitizing the documents in the digital archives

Keywords: Digital Archives, IR, RRI

INTRODUCTION

A digital archive is a repository that stores one or 
more collection of digital information objects with 
the intention of providing long-term access to the 
information. Digital archives can be a sophisticated, 
multi-tiered storage system or simply from a local drive 
on someone’s home computer. ‘Long-term’ refers to a 
period of time which is long enough to be concerned 
about the impact of changing technologies, including 
support for new media and data formats, and with a 
changing user community, on the information being held 
in	 a	 repository.	This	 period	 extends	 into	 the	 indefinite	
future. Digital technology is constantly shifting, and 
the challenges of preserving materials in digital formats 
require constant innovation. This means that the 
curation of archives ‘born-digitally’ is heavily reliant on 
research, development and problem-solving. Ensuring 
long-term access to digital information is a complex 
challenge that includes issues such as: storage media 
instability and deterioration technology obsolescence 
and incompatibility (at the level of: hardware, system 
software,	 application	 software,	 data	 and	 file	 formats,	
storage media readers and drivers) lack of metadata 
which results in the failure to locate information, the 
inability to render and read the information, or the 

inability to attribute meaning or value to the information 
due to the lack of contextual information lack of clearly 
assigned responsibilities and resources for long-term 
preservation

Advantages of digital archiving

Archives of artifacts is helpful for historical reasons. 
Physical artifacts may get worn out in few years.

Searching of the contents in digital versions can 
be made powerful and this can help literally to all 
stakeholders.

Visibility of such archives is achieved which helps 
users to understand the importance of archives.

Better access to information and Data retention and 
backup

Less space requirements for physical document 
storage

Cost savings due to reduced overheads for storage, 
searching and handling of paper documents

Raman Research Library

The present library has been developed around 
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the library started by Prof. C. V. Raman. After the 
institute’s activities enlarged from 1972 onwards, 
library’s collection developed in the new areas of 
research activities. Its collection is strong in the areas of 
astronomy and astrophysics, theoretical physics, optics 
and liquid crystals. Apart from these subjects there are 
books	 on	 Computer	 Science,	 Electronics,	 scientific	
biographies,	general	science,	nature	and	fine	arts.	It	has	
also	 a	 collection	 of	 non-book	 materials	 like	 scientific	
slides, CD-ROMs, DVDs and audio and video tapes. The 
library participates in inter library networking activities 
and has a good rapport with the libraries in the city as well 
as outside. It is used by not only by the scientists of this 
institute but also by others belonging to Indian Institute 
of Science, Indian Institute of Astrophysics, Jawaharlal 
Nehru	Centre	for	Advanced	Scientific	Research,	National	
Aerospace Laboratories, National Centre for Biological 
Sciences, TIFR Centre for Applicable Mathematics and 
others. The library has full text access to several online 
journals. The Digital repository is built to showcase all 
the research publications of Prof. C.V. Raman. It includes 
research publications of the faculty and students of RRI 
in addition to the historical/ archival records such as 
Annual Reports, Newspaper clippings, Photographs and 
multimedia	objects.	A	collage	of	profiles	and	publications	
of RRI members (whose imprints) have been culled and 
collated for posterity.

REVIEW OF LITERATURE

Kim, Julia Y (2018) conducted the study about 
the	 archives	 and	 library	 communities	 had	 benefited	
from major innovations in emulation and software 
preservation1. Presently the digital archives were 
accessible to all users and supported all major 
operating and desktop systems, and much of the work 
in determining platform requirements can be made 
almost invisible to end-users. The study investigating 
solutions for emulation,  but also legal issues, metadata, 
and other impediments to the preservation of software 
necessary	 for	 rendering	 digital	 files.	 	 Ravenwood, 
Clare (2015) examined the social context of selection in 
institutions, in which the responsibilities of stakeholders 
and relationships between them can affect the material 
chosen for preservation by practitioners2. A range of 
stakeholders	is	identified	and	addressed	the	relationships	
between practitioners, information technology staff, 
and sources of material are found to be crucial. The 
influence	of	senior	managers	is	important	in	providing	a	

mandate and encouraging shared working and networks 
of expertise. Chen, Tin-Kai (2014) aimed to digitize 
video collections hosted by the Museum of Shadow 
Play of the Kaohsiung City Cultural Affairs Bureau in 
Taiwan3. The study cooperated with the museum and 
digitizes	films	kept	there,	whilst	also	constructing	a	Web	
2.0 interactive online platform to promote the culture of 
shadow puppet theatre. The study designed and validated 
three prototypes of social interfaces representing the 
cultural context by taking advantage of interactive 
technology.  Muir, Adrienne (2014)  discussed that 
there are various possible approaches to dealing with the 
issues, including extending legal deposit law, amending 
copyright and related law, development and use of 
preservation clauses in licenses or collective licensing 
and the provision of preservation rights metadata4. There 
is	 a	 need	 for	 clarification	 of	 the	 legal	 situation	 and	 a	
raising of awareness. Roles and responsibilities in digital 
preservation and the impact of new trends in electronic 
publishing also need to be investigated.

Calanag, Maria Luisa (2001)  stated about the 
Selection and metadata issues which surround the 
preservation of digital information are discussed, in 
particular, the assignment of “collection levels” to 
Web materials to ensure preservation,. PMES have 
been	 identified	as	 informed	by	 the	OAIS	as	Reference	
Model5. They expressed preservation decision and 
responsibility for the resource at the time of selection. 
Bähr, Thomas (2011)  described the necessary knowing 
about	how	identified,	ranging	from	digital	curation	skills	
needed to evaluate digital data carriers to specialist 
digital	 preservation	 knowledge	 of	 file	 formats	 needed	
to describe information with the goal of sustaining 
accessiblilty over long-term6. It shows how central 
tasks of digital preservation like process description 
and preservation planning require expert knowledge 
of traditional librarian and information technology 
skills as well as new knowledge which is described 
as digital preservation skills. Maxwell, Alexander  
(2010) discussed the mission and implementation of 
digital libraries from an historian’s perspective7. This 
paper summarizes the abstract qualities that historians 
look for in their sources, and then compares various 
digital archives both qualitatively and quantitatively, 
highlighting design features that enhance or detract 
from the ease of use. It gives library scientists 
candid opinions from an intensive end user of digital 
information, contains several practical suggestions, 
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and explains the reasoning behind those suggestions. 
Hodge, Gail  (2004)  discussed about OAIS Reference 
Model which provided the framework for discussing 
the key areas that impact on digital preservation, the 
creation of the electronic information, the acquisition 
of and policies surrounding the archiving of resources, 
preservation formats, preservation planning.  They are 
encouraged to monitor developments and projects in 
the	field,	to	raise	awareness	of	the	need	for	preservation	
within their institutions, to consider preservation and 
long-term access issues when negotiating licenses for 
electronic resources8. 

OBJECTIVES 

To study the awareness levels on various copyright 
or legal issues associated with the digital collection

To get opinion from the respondents about criteria 
guide on selection of materials for digitization

To analyse various problems while using digital 
archives and ways to Publicize the use of IR/ digital 
archives

To discuss about the special skills required for library 
staff to implement and manage the digital collection 
and precautionary measures to be taken to digitize the 
documents. 

METHODOLOGY 

The researcher used a design of empirical survey 
using questionnaire method. This study involves both 
primary, secondary data and wide interaction with a 
sample group. Simple random sampling method is 
adopted to collect data from the faculty members of RRI. 

Analysis 

Table no: 1: Distribution of the respondents by 
gender

Sl. 
No Gender No of 

respondents Percentage

1 Male 91 75.8

2 Female 29 24.2

Total 120 100

The table no 1  shows the distribution of the 
respondents by their gender. It is noticed from the table 
that 76% of the respondents were male and 24% of the 
respondents were female. 

Table No: 2: Distribution of the respondents by 
age

Sl. No Age No of respondents Percentage

1 Below 35 29 24.2 

2 36 – 40 67 55.8

3 41 – 45 10 8.3

4 46 – 50 7 5.8

5 Above 51 7 5.8 

Total 120 100

The table no 2 shows the distribution of the 
respondents by age. It is clear from the table that 56% 
of the respondents belong to the age group of 36-40. 
Around 24% of the respondents were below 35 aged and 
8% of the respondents belong to the age group of 41-45 
age. 6% of the respondents were aged 46-50 and another 
6% of the respondents were aged above 51.

Table No: 3: Frequency level of accessing the 
digital archives

Sl. 
No

Frequency 
level

No of 
respondents Percentage

1 Daily 66 55

2 Twice a Week 23 19.2

3 Occasionally 31 25.8

Total 120 100

The table no 3 shows the frequency level of accessing 
the various digital archives materials is clear that 55% of 
the respondents were accessing the digital archives daily 
and 26% of the respondents were accessing the digital 
archives occasionally. 19% of the respondents were 
accessing the digital archives twice a week. 
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Table No 4: Awareness on copyright or legal issues associated with your digital collection which would 
result in restrictions on its use

Sl. 
No Type
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1 Publishers 
Policy

N 42 14 8 7 49 120
3.06 1.798 9% 35 11.7 6.7 5.8 40.8 100

2 Sherpa Romeo  
N 42 13 23 26 16 120

2.68 1.473 7% 35 10.8 19.2 21.7 13.3 100

3
Creative 
Common 
Licensing

N 34 21 16 22 27 120
2.89 1.549 8% 28.3 17.5 13.3 18.3 22.5 100

4 Fair Dealing /
Fair use Rights

N 34 7 15 7 57 120
3.38 1.74 10% 28.3 5.8 12.5 5.8 47.5 100

5 Site Licensing
N 49 7 31 15 18 120

2.55 1.494 6% 40.8 5.8 25.8 12.5 15 100

6 Indian 
Copyrights Act

N 32 37 30 8 13 120
2.44 1.256 3% 26.7 30.8 25 6.7 10.8 100

7 International 
Copyrights

N 50 37 8 15 10 120
2.15 1.313 1% 41.7 30.8 6.7 12.5 8.3 100

8 Confidentiality
N 27 41 27 13 12 120

2.52 1.237 5% 22.5 34.2 22.5 10.8 10 100

9 Multiple Format
N 45 29 10 18 18 120

2.46 1.489 4% 37.5 24.2 8.3 15 15 100

10 Inter Library 
Loan

N 44 25 36 8 7 120
2.24 1.188 2% 36.7 20.8 30 6.7 5.8 100

The table no 4 shows the respondents’ opinion about 
Awareness on copyright or legal issues associated with 
digital collection which would result in restrictions on 
its use. It is noticed that 47% of the respondents were 
aware about the publishers policy related copyrights. 
Around 46% of the respondents were aware about 
Sherpa Romeo type of copy rights and another 46% of 
the respondents were aware about the Creative Common 
Licensing. 34% of the respondents were aware about 
Fair Dealing /Fair use Rights and 46% of the respondents 
were aware about Site Licensing. It is noticed that 
57% of the respondents were aware about the Indian 
Copyrights	Act,	 Confidentiality	 based	 rights	 and	 73%	
of the respondents were aware about the International 

Copyrights. It is noticed that 62% of the respondents 
were aware about multiple format of rights and 58% of 
the respondents were aware about the inter library loan 
rights. 

Among the various factors of the awareness on 
copyright or legal issues associated with the digital 
archives, high level on awareness is noticed on 
International Copyrights, Inter Library Loan Indian 
Copyrights Act and   Multiple Format. Moderate level of 
awareness	was	found	in	Confidentiality,	Site	Licensing	
and Sherpa Romeo. Low level of awareness noticed on 
Creative Common Licensing,   Publishers Policy and  
fair Dealing /fair use Rights  
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Table No 5: Criteria guide selection of materials for digitization

Sl. 
No Criteria
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1 Preservation
N 27 32 36 11 14 120

2.61 1.259 10
% 22.5 26.7 30 9.2 11.7 100

2 Enhanced Access
N 55 22 22 11 10 120

2.16 1.322 5
% 45.8 18.3 18.3 9.2 8.3 100

3 Archival  value
N 30 51 19 6 14 120

2.36 1.242 7
% 25 42.5 15.8 5 11.7 100

4 Academic Importance
N 21 31 18 29 21 120

2.98 1.384 14
% 17.5 25.8 15 24.2 17.5 100

5 To Save Space
N 27 21 45 11 16 120

2.73 1.282 11
% 22.5 17.5 37.5 9.2 13.3 100

6 Organizational 
Commitment

N 87 12 6 7 8 120
1.64 1.222 1

% 72.5 10 5 5.8 6.7 100

7 Quantity to meet user need  
N 53 38 8 12 9 120

2.05 1.263 2
% 44.2 31.7 6.7 10 7.5 100

8 Subject relevance  
N 40 22 38 7 13 120

2.42 1.301 8
% 33.3 18.3 31.7 5.8 10.8 100

9 Cost effectiveness  
N 45 23 14 27 11 120

2.47 1.420 9
% 37.5 19.2 11.7 22.5 9.2 100

10 Authenticity of 
information  

N 60 26 10 10 14 120
2.10 1.405 3

% 50 21.7 8.3 8.3 11.7 100

11 Distributed access  
N 59 11 16 19 15 120

2.33 1.514 6
% 49.2 9.2 13.3 15.8 12.5 100

12 Added Value  
N 38 21 15 23 23 120

2.77 1.538 12
% 31.7 17.5 12.5 19.2 19.2 100

13 Ease of accessibility 
N 27 20 28 38 7 120

2.82 1.263 13
% 22.5 16.7 23.3 31.7 5.8 100

14 Legal issues  
N 64 15 14 14 13 120

2.14 1.455 4
% 53.3 12.5 11.7 11.7 10.8 100

The table no 5 shows the respondents’ opinion 
about various criteria guide selection of materials 
for digitization in the digital archives. It is clear that 
50% of the respondents were considering for type of 
preservation and digitization of digital archives. 64% 
of the respondents thought about enhanced access for 
digital archives. 68% of the respondents considered for 
archival values. 43% of the respondents were thinking 

of academic importance before digitization of the 
documents and 40% of the respondents have agreed to 
save the space. It is noticed that 83% of the respondents 
have thought of organizational commitment factor for 
digitization of materials and 76% of the respondents 
have agreed for criteria of quality of information to meet 
the user need. It is clear that 52% of the respondents have 
thought about selection of materials based on subject 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2003      

relevance and 57% of the respondents about the cost 
effectiveness. It is noticed that 72% of the respondents 
have discussed about authenticity of information for 
digital archives and 58% of the respondents have agreed 
for distributed access of digital archives. . It is clear 
that 49% of the respondents have agreed to the point 
of added values of the digital collection and 65% of the 
respondents agreed about the ease of accessibility to be 
considered for digitization. 

Among the various criteria guide for selection of 
materials for digitizing the digital archives, high level 
of acceptance was found as criteria for Organizational 
Commitment,   Quantity to meet user need, Authenticity 
of information, Legal issues and Enhanced Access. 
Moderate level of acceptance was found on distributed 
access, archival value, subject relevance, cost 
effectiveness and preservation.  Low level of acceptance 
noticed on saving the space, added Value, ease of 
accessibility and academic Importance. 

Table No 6: Major Problems while using digital archives

Sl. 
No Problems
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1 Inadequate Funding 
N 25 22 37 23 13 120

2.81 1.272 11
% 20.8 18.3 30.8 19.2 10.8 100

2 Human resource 
N 31 22 32 23 12 120

2.69 1.314 7
% 25.8 18.3 26.7 19.2 10 100

3 IT support 
N 20 22 23 27 28 120

3.18 1.412 13
% 16.7 18.3 19.2 22.5 23.3 100

4 Data storage 
N 27 41 21 17 14 120

2.58 1.30 6
% 22.5 34.2 17.5 14.2 11.7 100

5 Copyright issues 
N 28 25 30 22 15 120

2.76 1.335 10
% 23.3 20.8 25 18.3 12.5 100

6 Expertise and experience 
N 35 24 34 19 8 120

2.51 1.25 4
% 29.2 20 28.3 15.8 6.7 100

7 Support from Administration 
N 37 33 26 16 8 120

2.38 1.237 1
% 30.8 27.5 21.7 13.3 6.7 100

8 Rapid Growth
N 18 35 41 17 9 120

2.7 1.12 8
% 15 29.2 34.2 14.2 7.5 100

9 Sustainability 
N 18 57 21 16 8 120

2.49 1.108 3
% 15 47.5 17.5 13.3 6.7 100

10 Management of resources
N 14 26 47 25 8 120

2.89 1.075 12
% 11.7 21.7 39.2 20.8 6.7 100

11 Partnership / Collaboration 
N 24 38 34 16 8 120

2.55 1.151 5
% 20 31.7 28.3 13.3 6.7 100

12 Lack of Flexibility
N 25 45 29 14 7 120

2.44 1.121 2
% 20.8 37.5 24.2 11.7 5.8 100

13 Lack of Expertise 
N 18 29 45 21 7 120

2.75 1.094 9
% 15 24.2 37.5 17.5 5.8 100
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The table no 6 shows the respondents’ opinion 
about major problems faced by them while accessing 
and developing the digital archives.  It is noticed that 
39% of the respondents  mentioned about inadequate 
funding, 44% of the respondents stated about the lack 
of human resources, 35% of the respondents said about  
the lack of IT support and 57% of the respondents 
faced	 the	 lack	 of	 sufficient	 space	 for	 data	 storage	 for	
developing the digital archives. It is clear that 44% of 
the respondents were worried about copyright issues and 
58% of the respondents were faced the lack of expertise 
and experience in accessing the digital archives. It 
is clear that 44% of the respondents faced the lack of 
support from the administration, 63% of the respondents 
faced the rapid growth of literature and another 63% of 
the respondents were worried about the sustainability 
problems. for developing the digital archives. It is 
noticed that 34% of the respondents thought about the 

management of resources in the digital archives and 
52% of the respondents considered about the partnership 
and collaboration areas of digital archives. Around 
58%	 of	 the	 respondents	 faced	 the	 lack	 of	 flexibility	
in maintaining the digital archives and 40% of the 
respondents were worried about lack of expertise in 
developing and accessing the digital archives. 

Among the various problems faced by the 
respondents while accessing and developing the digital 
archives, majority of the respondents faced  lack of 
support from Administration,  lack of Flexibility, 
Sustainability, Expertise and experience ranked fourth, 
Moderate respondents were lack of Partnership / 
Collaboration, data storage, lack of Human resource 
support and  rapid Growth on literature. Least preference 
of barrier to be mentioned by the respondents like lack 
of Expertise, Copyright issues, inadequate funding, 
Management of resources and IT support. 

Table No 7: Ways to Publicize to use the IR/ digital archives

Sl. No Factors
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1 User orientation
N 26 24 42 17 11 120

2.69 1.222 3
% 21.7 20 35 14.2 9.2 100

2 Intimation through email 
N 27 24 41 24 4 120

2.62 1.139 2
% 22.5 20 34.2 20 3.3 100

3 Notice board 
N 29 22 33 23 13 120

2.74 1.312 4
% 24.2 18.3 27.5 19.2 10.8 100

4 Pamphlets
N 25 22 29 27 17 120

2.91 1.347 5
% 20.8 18.3 24.2 22.5 14.2 100

5 Seminar
N 32 40 20 16 12 120

2.47 1.289 1
% 26.7 33.3 16.7 13.3 10 100

The table no 7 shows the respondents opinion about 
ways to publicize the use of digital archives. It is noticed 
that 42% of the respondents agreed about user orientation 
to help to publicize the effective use of digital archives. 
Around 43% of the respondents agreed about intimation 
through emails which promote the effective use of digital 

archives and another 43% of the respondents agreed 
about display on notice boards will promote the digital 
archives. 39% of the respondents agreed about using 
the pamphlets to promote the digital archives and 60% 
of the respondents agreed about promoting the digital 
archives by conducting seminars. 
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Among the various ways to publicize the use of digital archives, majority of respondents suggested to publicize 
the digital archives through Seminars, intimation through email and through user orientation. Some of the respondents 
suggested to promote through notice board and pamphlets to publicize the digital archives. 

Table No 8: Opinion about special skills required for library staff possess in the field of digital preservation

Sl. 
No Factors
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1 Technical skills 
N 33 23 29 20 15 120

2.68 1.367 4
% 27.5 19.2 24.2 16.7 12.5 100

2 Assistance in digitization 
N 31 22 36 22 9 120

2.63 1.256 3
% 25.8 18.3 30 18.3 7.5 100

3 Copyright advice 
N 32 30 31 18 9 120

2.52 1.243 1
% 26.7 25 25.8 15 7.5 100

4 Ensuring material 
availability for long term 

N 16 32 43 19 10 120
2.79 1.122 5

% 13.3 26.7 35.8 15.8 8.3 100

5 Allowing other institutions 
to view the material 

N 16 51 26 18 9 120
2.61 1.125 2

% 13.3 42.5 21.7 15 7.5 100

The table no 8 shows the respondents’ opinion about 
special skills required for library staff to possess in the 
field	 of	 digital	 preservation.	 It	 is	 noticed	 that	 47%	 of	
the respondents agreed that the library staff must have 
adequate technical skill to manage the digital archives. 
Around 44% of the respondents agreed about the library 
staff need for assistance in digitization. 52% of the 
respondents agreed about the library staff to know about 
the copyright advices. 40% of the respondents accepted 
to ensure the material availability for long term through 

the library staff. 56% of the respondents agreed about 
allowing other institutions to view the material. 

Among the various special skills required for library 
staff	to	possess	in	the	field	of	digital	preservation,	more	
number of respondents agreed for required skills on 
Copyright advice, allowing other institutions to view the 
material and assistance towards digitization. Some of 
the respondents had mentioned about the technical skills 
and ensuring material availability for long term.  

Table No 9: Opinion about the precautionary measures relating to while digitizing the documents in the 
digital archives

Sl. 
No Factors
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1 Future changes in hardware 
technology  

N 13 24 47 27 9 120
2.96 10.8 5

% 10.8 20 39.2 22.5 7.5 100
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2 Future changes in software 
technology  

N 20 36 37 18 9 120
2.67 1.147 3

% 16.7 30 30.8 15 7.5 100

3 Security issues 
N 24 48 33 10 5 120

2.37 1.028 1
% 20 40 27.5 8.3 4.2 100

4 Copyright issues  
N 14 31 50 20 5 120

2.76 1.004 4
% 11.7 25.8 41.7 16.7 4.2 100

5
Copying and updating incase 
of obsolescence of storage 
device 

N 18 22 65 10 5 120
2.68 0.97 2

% 15 18.3 54.2 8.3 4.2 100

The table no 9 shows the respondents’ opinion about 
the precautionary measures relating to digitizing the 
documents in the digital archives. It is noticed from the 
table that 31% of the respondents agreed to adopt the 
future changes in hardware technology while digitizing 
the documents in the digital archives. Around 46.7% of 
the respondents agreed about adopting the future changes 
in software technology while digitizing the documents 
in the digital archives. 60% of the respondents agreed 
about security issues related to digital archives. 38% of 
the respondents agreed about maintaining the copyright 
issues related to digital archives and 33% of the 
respondents agreed upon copying and updating incase 
of obsolescence of storage device for digital archives. 

Among the precautionary measures relating to 
digitizing the documents in the digital archives, more 
number of respondents showed concern about the 
Security issues, future changes in software technology, 
copying and updating incase of obsolescence of storage 
device.	 Moderate	 levels	 of	 concern	 were	 identified	
on copyright issues and future changes in hardware 
technology. 

FINDINGS AND DISCUSSIONS

It is noticed that high level on awareness noticed 
on International Copyrights, Inter Library Loan Indian 
Copyrights Act and multiple Format of copy right/Legal 
issues associated with the digital Archives.

There is need to give more awareness on Creative 
Common Licensing,  Publishers Policy and  fair Dealing 
/fair use Rights related to digital archival policies

Majority of the respondents agreed to follow 
Organizational Commitment,   Quantity to meet user 
need, Authenticity of information, Legal issues and 
Enhanced Access as criteria for digitization of materials 
in the archives. 

It	 is	 identified	 that majority of the respondents 
faced the lack of support from Administration, lack of 
Flexibility, Sustainability, Expertise and experience.  
Moderate respondents faced lack of Partnership / 
Collaboration, data storage, lack of Human resource 
support and rapid Growth on literature while accessing 
and developing the digital archives. 

The study indicated that more number of 
respondents suggested to publicize the digital archives 
through Seminars, intimation through email and through 
user orientation. Some of the respondents suggested to 
promote through notice board and pamphlets to publicize 
the digital archives. 

It is suggested that more number of respondents 
agreed to the requirement of staff skills on Copyright 
advice, allowing other institutions to view the material 
and assistance towards digitization. 

It is clear that more number of respondents have 
shown concern about the Security issues, future changes 
in software technology, copying and updating incase of 
obsolescence of storage device.

CONCLUSION

A successful digital archives could be brought 
together by all the efforts taken by the library professionals. 
Confidently,	 digital	 archives	would	 develop	 over	 time	

Cont... Table No 9: Opinion about the precautionary measures relating to while digitizing the documents 
in the digital archives
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and pull the library services into digital information 
service and the optimistic concentration taken for the 
efforts to reach this goal. The study attempted to draw 
the attention of the users towards digital archives on their 
copyright awareness and their own criteria for the digital 
collection. The digital archives policies and the strategy 
is simple, and to know about the digital collection which 
could identify possible partners and projects. Digital 
archives	 identified	 the	 importance	 of	 the	 users	 and	
associated	with	understanding	of	the	specific	user	needs.	
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ABSTRACT

Escherichia coli (E.coli) and Pseudomonas aeruginosa (P. aeruginosa) have been one of the few main 
pathogens that lead to urinary tract infection. The study was conducted because there have been an increase 
in antibiotic resistance pattern in the world. Ethanol and aqueous extract of medicinal plant, cinnamon, 
Cinnamomumverum and lemongrass, Cymbopogoncitrates were prepared to test its synergistic antibacterial 
effect against Escherichia coli and Pseudomonas aeruginosa, using the disk diffusion method. The test 
was then preceded with the Minimum Inhibitory Concentration (MIC) using the 96 well microtitreplate. 
The Minimum Bacterial Concentration (MBC) were then attained after the the MIC result were observed. 
The MIC of E.coli was at 6.25 µg/mL for the synergy ethanolic extract between Cinnamomum verum and 
Cymbopogon citratus. The aqueous extract did not visualize any growth inhibition on the bacteria E.coli. 
Both ethanolic and aqueous extract also had no inhibitory effect on the P. aeruginosa. The synergistic extract 
of Cinnamomum verum and Cymbopogon citratus was effective against E. coli. Therefore, it was concluded 
that the effect of the extract was effective on E. coli and it was almost as effective as the antibiotics that were 
usually prescribed for the treatment of urinary tract infections.

Keywords: Synergy, Cinnamomumverum, Cymbopogoncitratus, Escherichia coli, Pseudomonas aeruginosa.

INTRODUCTION

Urinary tract infection (UTI) is a common bacterial 
infection that can occur in both males and females of 
any age group, though it affects females more than the 
males. This is due to the anatomical structure of the 
female urinary tract. Previous studies have reported that 
the total of 50-60% of woman will experience urinary 
tract infection in the lifetime 1. UTI also shows high 
prevalence in pregnant woman as it the second common 
complications after anemia 2. In the world, the total 
number of 150 million cases has been reported per year 
3. In urinary tract infections, antibiotics are used as the 
primary measure to treat the infection.

Although antibiotic treatment has been widely 
used for the treatment of urinary tract infection, this 
has also contributed to the rise of antibiotic resistance 
in the population. From 2000 to 2010, the antimicrobial 
resistance of urinary tract pathogen,  Escherichia coli 

towards	the	antibitiotic	ciprofloxacin	and	trimethoprim	
and sulfamethoxazole have increased rapidly 4. As for the 
antibiotic resistance case of the pathogen Pseudomonas 
aeruginosa,  more than 6,000 (13%) of the 51,000 health 
care–associated  infections occur in the United States 
annually 5. Since the increase of antibiotic resistance 
have rise all over the world, this have made plant and 
other natural resources to be the best option for treatment 
of urinary tract infection. Plus, it is also known to the 
researchers and also the public that the use of plant will 
have minimal side effects and it is easier to obtain, thus 
minimizing the risk of antibiotic resistance pattern in the 
population.

Cinnamon is one of the most well known common 
spices that can be found all over the world. It has also 
been used both as cooking material and medicine 
over thousands of years. Cinnamon comes from the 
family of Lauracea. The cinnamon is derived from 
the inner bark of trees from the genus Cinnamomum 6. 
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The species tbat is used in this study is CInnamomum 
verum (C. verum). Cinnamon possesses a characteristic 
odour and a pungent taste. The taste and scent of the 
cinnamon is caused by cinnamaldehyde, which ages 
in the presence of oxygen and it is also believed to be 
the compound that carry the antibacterial effect of the 
plant 7. Cinnamon also contains other compounds such 
as cinnamic acid, hydroxyl cinnamaldehyde, cinnamyl 
alcohol, coumarin, cinnamyl acetate, borneal and more. 
Various studies have reported several antibacterial 
activity of the cinnamon.  The extract of the C. verum 
were also tested to have effect against dental caries 
causing bacteria, Gingivalis. This is believed to be due 
to the presence of cinnamaldehye in the cinnamon bark 
8. There was also a study that was conducted to view the 
antibacterial activity of Cinnamomum verum and Eclipta 
alba (L) Hassk. The test extract were tested against the 
bacteria of E.  coli and P. aeruginosa. The experiment 
have concluded that Cinnamomum verum possessed 
more antibacterial activity compared to Eclipta alba (L) 
Hassk. Compared to commercially used antibiotics, the 
C. verum also had more effect towards the inhibition of 
the growth of the bacteria 9.There had also been a few 
synergistic study that was done using the said plant. One 
of the researches was on the effect of combination of 
the cinnamon bark extract and honey. The study was 
known as “Antibacterial Activity of Ethanolic Extract of 
Cinnamon Bark, Honey, and Their Combination Effects 
against Acne-Causing Bacteria”. The two plant extract 
inhibited the growth of P. acnes and S. epidermidis 10.

The other plant that was used in this synergistic 
antibacterial study was lemongrass. The plant 
is	 scientifically	 known	 as	 Cymbopogon citratus 
(C.citratus). It is known as lemongrass due to the typical 
lemon-like odour of the essential oil present in the shoot. 
When squeezed, the leaves usually produce yellow or 
amber colored, aromatic, essential oil. Its aqueous 
extract is commonly used as an aromatic drink while 
the whole plant is well incorporated into traditional 
food	for	its	lemon	flavour	11. The plant also used widely 
in Ayurvedic medicine. One of the recent studies 
have stated that the ethanolic extracts of the leaves of 
lemongrass showed potential antibacterial property 
against Staphylococcus aureus. It is believed that this is 
resulted	due	to	the	presence	of	flavonoids	and	tannins	that	
is present in the extract 12. Another research on in vitro 
study of antibacterial activity of Cymbopogoncitratus 
have shown that the extracts inhibited the growth of 

the bacterial strains that were tested. Alcohol and water 
extracts of C. citratus was investigated for anti bacterial 
properties and phytochemical constituents. The extract 
was screened against four gram-negative of bacteria 
Escherichia coli, Klebsiellapneumoniae, Pseudomonas 
aeruginosa, Proteus vulgaris and two gram positive 
bacteria Bacillus subtilis and Staphylococcus aureus at 
four different concentrations of 1:1, 1:5, 1:10 and 1:20 
using disc diffusion method. The presence of alkaloid and 
phenols were inferred as being responsible for the anti-
bacterial properties of the extracts 13. A research made on 
the year of 2018 entitled “In vitro antibacterial activity 
of lemongrass (Cymbopogon citratus) leaves extract 
by agar well method” demonstrated that the extract 
have its antimicrobial activity against various bacteria 
such Escherichia coli, Pseudomonas aeruginosa. The 
result demonstrated that the lemongrass leaves extract 
have a great antimicrobial activity against the antibiotic 
resistant microorganisms 14. Nyamathet. al also 
conducted another study on the antifungal activity of 
the lemongrass. The result that was recorded had shown 
that the extract was effective against Aspergillusniger. 
Its	 high	 citral	 content,	 flavanoids	 and	 tannins	 may	
be the some of the few factors on why it has a great 
antimicrobial ability. Due to the great results that were 
obtained from the previous study and researches, it was 
expected that this study would follow lead and produce 
such result too.Therefore, the main aim of this study 
was to investigate the synergistic antibacterial effect 
of cinnamon, Cinnamomumverum and lemongrass, 
Cymbopogon citrates against Escherichia coli and 
Pseudomonas aeruginosa, using the disk diffusion 
method. It is anticipated that data gathered from this 
study will open new approaches for the development of 
pharmacological bio-products from local resources that 
can be used to treat infectious diseases. 

MATERIALS AND METHOD

2.1 PLANT MATERIALS

The cinnamon bark and lemongrass were purchased 
at the local market in Cheras. The cinnamon and 
lemongrass species were send to Universiti Putra 
Malaysia	(UPM)	and	was	botanically	identified	for	the	
confirmation	of	its	species.

2.1.1 Plant Extraction

The plants were cut into small pieces and then were 
soaked	 briefly	 with	 distilled	 water	 before	 blotting	 the	
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excess water with tissue paper. The plants were then 
placed in a clean steel tray and were set in the hot air 
oven at 40°C. The plants were left to dry in the oven 
until a constant reading of the weight of the plant 
were achieved. Once the constant reading of the plant 
materials were achieved, the plants were deemed to be 
dry enough. In order to obtain the powdered form of 
the	 plant	material,	 the	 plants	 had	 to	 be	 finely	 grinded	
using	 a	 dry	 blender.	Then,	 about	 200g	 of	 fine	 powder	
of both plants were weighed and were soaked in 600ml 
of 95% of ethanol and water. The plant materials were 
soaked	for	3	days.	After	3	days	of	soaking,	the	filtrates	
were	filtered	using	Whatman	filter	paper.	The	aqueous	
extract were placed in the hot air oven at 40ºC while 
the ethanolic extracts were be concentrated using the 
rotary evaporator also at 40°C 15. From this process, the 
ethanolic and aqueous extracts were obtained, and the 
extracts were chilled in the refrigerator until used at 4°C.

2.2 BACTERIAL STRAINS

Bacterial strains of E. coli (ATCC 11775) and 
P. aeruginosa (ATCC 27853) were used in this study. 
The two bacterial strains were obtained from the Asia 
Metropolitan University Research Laboratory.

2.2.1 INOCULUM PREPARATION

The pure culture was cultured on sterile nutrient 
agar and was incubated for 24 hours at 37° C. The 
cultures were then being stored at 4° C to maintain its 
growth. The inoculums were prepared by growing the 
sub culturing the bacteria that had been made in Mueller 
Hinton broth at the temperature of 37° C, overnight 16.

2.3 ANTIBIOTIC SUSCEPTIBILITY TEST

The antibiotic susceptibility test was performed 
using the disk diffusion method. It is also more 
commonly known as Kirby Baeur test. First, the bacteria 
inoculum was prepared. It was prepared by inoculating 
a single colony of the bacteria E. coli and P. aeruginosa 
into the Mueller Hinton broth. The inoculums were then 
incubated at 37°C overnight in the incubator.

The next day, suspension of the bacteria would 
be swabbed all over the surface of the Mueller Hinton 
agar plate. Then, the paper disk which contained single 
concentration of each antimicrobial agent will be set on 
the surface of the agar that has been inoculated with the 
bacteria. Next, blank disc that had been soaked in the 

extract of the C. verumand C. citratus were also placed 
on the agar for testing. Three different concentration 
of tested plant extract were prepared, which started off 
from 20 mg/mL, 50 mg/mL and 100 mg/mL.For E. coli, 
the positive control that was used for the experiment 
was	 ciprofloxacin.	 As	 for P. aeruginosa, the positive 
control was gentamicin. The negative control used for 
both organism was distilled water for aqueous extract, 
10% DMSO for ethanolic extract. The extract of the 
cinnamon and lemongrass antibacterial effect would be 
compared with the commonly used antibiotic 17. Then, 
the agar plate was leaved to be incubated overnight at 
37°C and measurement of inhihibition zone was taken 
the following day.

RESULTS AND DISCUSSIONS

The emergence of antibiotic resistance has been 
alarming in the past few years. Due to the increasing 
cases of the antibiotic resistance among the world’s 
population, various experiments and researches have 
been done to counter this problem by using plant and 
fruit resources which are deemed to be safer with fewer 
side effects. Furthermore, plant and fruit are easier to 
obtain and they are easily available. It is also believed 
that these products will have lesser side effect compared 
to antibiotics. The World Health Organization (WHO) 
had also released a statement that stated there around 
21,000 plant species all over the world that can be used 
as medicinal plants with a high potential 18.

In the study that was conducted, two different plants 
which have their own medicinal property were used. The 
first	 plant	 that	 had	 been	 used	was	 the	 cinnamon	 bark,	
which	 is	 known	 scientifically	 as	 cinnamomumverum. 
During ancient period, the cinnamon was used often 
due to its antibacterial nature. The plant bacteriostatic 
and bactericidal effects on food spoiling, human 
and plant pathogenic bacteria were widely observed 
using cinnamon products, extracts, oil and oleoresins 
19. The second plant that was used in this study is the 
lemongrass,	 which	 is	 also	 scientifically	 known	 as	
cymbopogoncitratus. As for the extraction, 2 different 
type of solvent has been prepared which were ethanol 
and aqueous solution. The synergistic study was made 
by combining the two plant extract based on 1:1 ratio.

The pathogens that were used in this study were 
E. coli (ATCC 11775) and Pseudomonas aeruginosa 
(ATCC 27853). Using the two plant extract that had 
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been made, 3 different concentration of the plant were 
prepared, starting from the concentration of 20 mg/mL, 
50mg/mL and lastly 100mg/mL.

At the concentration of 20mg/mL, the synergy 
ethanolicconcentration have shown the zone of inhibition 
of 11 mm on the bacteria E.coli. The single ethanolic 
plant extract cinnamon showed the inhibition of bacteria 
growth at 16 mm on E. coli, while the single ethanolic 
extract of lemongrass show the zone of inhibiton of 33 
mm on E.coli. Compared to the other concentration, the 
zone of inhibition of lemongrass ethanolic extract was 
the highest at 20mg/mL. The extracts did not show any 
inhibitory activity on Pseudomonas aeruginosa. The 
aqueous extracts did not show any inhibitory activity 
too.

Figure 1 Comparison between the zone of inhibition (in mm) 
produced by the extracts at the concentration of 20 mg/mL on 
E.coli and P. aeruginosa. 

For the concentration of 50 mg/mL, the the synergy 
ethnolic concentration have shown the zone of inhibition 
of 31 mm on the bacteria E. coli. The single ethanolic 
plant extract cinnamon showed the inhibition of bacteria 
growth at 14 mm on E. coli, while the single ethanolic 
extract of lemongrass show the zone of inhibition 
of 17 mm on E. coli. Again, no inhibitory activity on 
Pseudomonas aeruginosacan be seen, along with no 
inhibitory activity for the aqueous extract towards both 
bacteria were seen.

Figure 2 Comparison between the zone of inhibition (in mm) 
produced by the extracts at the concentration of 50 mg/mL on 
E.coli and P. aeruginosa.

The	 final	 concentration	 was	 100	 mg/ml.	 The	 the	
synergy ethanolic concentration have shown the zone of 

inhibition of 33 mm on the bacteria E .coli. The zone 
of inhibition for the synergistic ethanolic extract was at 
the highest at this concentration. The single ethanolic 
plant extract cinnamon showed the inhibition of bacteria 
growth at 27 mm on E. coli, while the single ethanolic 
extract of lemongrass show the zone of inhibition of 24 
mm on E. coli. From this, what can be concluded that 
the	synergistic	extract	showed	the	highest	efficacy	at	the	
concentration of 100 mg/mL. The one way ANOVA test 
that	were	carried	out	also	have	shown	the	significance	of	
the result. By using the SPSS, the value of P had been 
expressed to be less than 0.05Even though the extracts 
produced	 significant	 result	 for	E. coli, it did not show 
any inhibitory activity on Pseudomonas aeruginosa. 
The inhibitory activity by the aqueous extract on both of 
the tested bacteria was not present too.

Figure 3 Comparison between the zone of inhibition (in mm) 
produced by the extracts at the concentration of 100 mg/mL 
on E.coli and P. aeruginosa.

Since the presence of antibacterial activity is 
detected from the antibiotic susceptibility test, the 
experiment wasbe preceded for the determination of 
Minimum Inhibitory Concentrations (MIC). The method 
that was used for the minimum inhibitory concentration 
determination was the broth microdilution method. 
It was done on the 96 well microtitreplate. As for the 
result of the minimum inhibitory concentration (MIC), 
the extracts that were tested against Pseudomonas 
aeruginosa were all negative. The negative result was 
observed by the cloudiness or the formation of palette 
which indicated the growth of bacteria at the bottom of 
the well. As for the positive or no growth of bacteria, it 
was indicated by no clumping or formation of palette 
at the bottom of the well. The result that were obtain 
showed the following. The MIC of E.coliwas at 6.25 
µg/mL for the synergy ethanolic extract between 
cinnamomumverum and cymbopogoncitratus.  The same 
MIC result of 6.25 µg/mL was also recorded for the 
cinnamomumverumethanolic extract for E.coli. As for 
the cymbopogoncitratusethanolic extract, the MIC were 
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recorded to be 12.5 µg/mL. The aqueous did not show any inhibitory activity on both organisms.

Table 4: The Minimum Inhibitory Concentration of C. verum + C. citratusethanol extract (100 mg/mL) 
against E. coli and P. aeruginosa. Growth is indicated with (+) and no growth of bacteria is indicated with (-).

Bacteria
C. verum + C. citratusethanol extract (µg/mL)

50 25 12.5 6.25 3.12 1.56 0.78 0.39 0.19 0.095

E. coli - - - - + + + + + +

P. aeruginosa + + + + + + + + + +

The minimum bactericidal concentration was the 
last test that was run after the MIC. It is referred to as the 
lowest concentration of the antimicrobial agent that is 
needed in order to produce a sterile culture. The result of 
the minimum bactericidal concentration that have been 
obtain from the MIC show that a few colony of bacteria 
can still be visualized after it is being subcultured on the 
Mueller Hinton agar.

Even though the study that was conducted using the 
C.verumethanolic extract did not show any inhibitory 
activity towards Pseudomonas aeruginosa, another 
study that was conducted by in 2012 stated otherwise. 
The study concluded that ethanol extract of cinnamon 
were found sensitive to Pseudomonas aeruginosa.,and 
E. coli. Another study that was conducted by Unachukwu 
et al. also showed that the ethanoliclemongrass extract 
have its effect on P. aeruginosa20.

There was also a study back in 2017 that revealed 
that the aqueous extracts of C.verum, alongside 
other plant extract which were Terminaliabellirica, 
Ammomumsubulatum and Glycyrrhizaglabra were 
ineffective against all the test organisms of the study, in 
which one of it was E. coli. The concentration of the 
extract was prepared was 50 µL. On the other hand, 
the researcher also prepared the same concentration 
of ethanol extract of cinnamon for the study and the 
outcome of it was the extract of the cinnamon proved to 
have inhibitory activity at 27 mm 21.

The inability of the both of the ethanolic and aqueous 
extract to inhibit the growth of the P. aeruginosa may be 
due to a few factors. First is it may be due to the nature of 
the bacteria itself. P. aeruginosa is strictly aerobic but it 
can also be a facultative anaerobe at times. The suitable 
temperature of growth for P. aeruginosa can also be a 

factor that lead to the inability of the extract to inhibit its 
growth which range from 4°C to 43°C 22.

As stated by Ochei et al. in the book of Medical 
Laboratory Science, Theory and Practice year 2000, 
there are a few factors that can affect this antimicrobial 
susceptibility	test.	The	first	is	the	depth	of	the	medium 

22. The depth of the media that is being used may affect 
the result as it can interact and disturb the concentration 
gradient of the diffusing antibacterial or antimicrobial 
agent. Thicker agar medium will give out smaller zone 
of inhibition while thinner agar medium will produce 
a larger zone. In order to standardize, it is advisable to 
pour 25 ml of medium in agar plate which will produce 
an agar with the depth of 4mm. Next factor that can 
interfere with the test is the atmosphere of the incubator. 
The incubation is recommended to be carried out in 
incubator with ambient air. If the incubation is carried 
out, for an example in a carbon dioxide incubator, it 
may result in decrease pH of the agar, thus affecting the 
action of some drugs.

CONCLUSION

The synergistic ethanolic extract of 
Cinnamomumverum and Cymbopogoncitratus was 
effective against one of the bacteria which were E. coli. 
The result that were obtained had also shown that effect 
of the extracts were almost as effective as the antibiotics 
that were usually prescribed for the treatment of urinary 
tract infections. To ensure the safety of the extract, the 
extract	can	also	be	tested	against	the	normal	flora	of	the	
urinary tract. Toxicity test of the extract can also be done. 
The extract can also be tested on extended spectrum beta 
lactamase (ESBL)bacteria, in order to know more about 
its effect on Gram negative bacteria.
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ABSTRACT

The K-12 Education program is the basic and essential program of the Philippine government, it is a new 
curriculum comparing to the K-10 program to be harmonizing with international trend in the 21st century. 
This enactment of the reform thrusts Basic Education Sector Reform Agenda. It is a process or policy reform 
that	sought	to	systematically	enhance	a	critical	regulatory,	structure,	institutional,	financial,	physical,	and	
cultural	 and	 information	 conditions	 influencing	of	 primary	 education	provision	 link	 and	delivery	on	 the	
ground. This study is descriptive, investigating the possible impact of the DepEd program implementation 
on teachers’ and pupils’ behaviors. The aim of the study focused on the aspects of readiness program of 
elementary schools in Cotabato City Division in implementing the K-12 Curriculum; it was concerned 
instructional materials, classroom management, assessment of learning, techniques, human resource, and 
school facilities. The study used a self-made questionnaire in collecting the data.

Keywords:k to 12program, readiness, basic education, educational implementation, contemporary 
education, curriculum development

INTRODUCTION 

Before the arrival of Magellan, the education system 
in the Philippines was informal, unstructured and devoid 
of methods more vocational, pieces of training and fewer 
academics by their parents and in the house of tribal 
tutors, and experienced several process and development 
from pre-Spanish until the present. The tribal tutors took 
place by the Spanish missionaries; hence, education was 
for elite and became religious-oriented by the Spanish 
settlement1. Access to education by the Filipino was later 
liberalizing through the enactment of the Educational 
Decree series 1863 which offered for the establishment 
of the at least one primary school. The primary school 
in every town for boys and girls under the management 
of the district government. Primary school was free, and 
teaching	 of	 Spanish	was	 a	 prerequisite,	 and	 definitely,	
the school was under controlled by the Spanish and 
American1.

The Philippine education had closed about three 
centuries and reopened during Aguinaldo’s Republic 
on 29th August 1898, namely the Burgos Institute, 
Military Academic and the University of the Philippines 
under Act No. 74 series 1901 on public school system 
of the Philippines commission2. Later, the American 

sent 600 teachers to teach English as a medium of 
instruction and established a high school, unique 
educational institution, such as the college of arts and 
Trades, college of agricultural, Institute of Commerce 
and the marine institute were established in 1902 by the 
Philippine Commission on Higher Education. In 1908, 
on Act No. 1870, the Philippine Legislature approved 
the establishment of the University of the Philippines. 
In 1945, the Japanese Educational Policies established 
under Military Order no. 42 series 19452. 

K – 12 Education System in the Philippines 

The K – 12 Program is a public education 
curriculum that currently most familiar for the people. 
The	so-called	K	–	12	Curriculum	is	a	flagship	program	
of the Department of Education (DepEd) that aims to 
improve the standard quality of primary education in the 
Philippines and offer more opportunities for graduating 
students or for graduates to be employed merely. 
Everyone knows that implementing of the K – 12 
education system is the key to developing to our country 
because we are left behind concerning the curriculum 
adjustments. The K – 12 Basic Education Curriculum 
is a new curriculum development of theDepartment of 
Education program which converted from 10-Year Basic 
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Education Curriculum (BEC) to 12-Year Education 
Cycle. A logical reason for the implementation of this 
program is the Philippines the only country in Southeast 
Asia is still using ten years education system and among 
three remains countries in the world7.

The former President Aquino – III was instituting of 
the K – 12 Program last October 05, 2010, this is one of 
the political agendas that he wants to expand the basic 
education curriculum to a globally competitive from 10 
years into 12 years education cycle8. On May 13, 2013, 
Aquino signed into law on the implementation of the 
K – 12 Basic Education Program under the Republic 
Act No. 10533 series 2012. This law was enacted and 
promulgated that aims to enhance and upgradethe old 
curriculum. K – 12 Curriculum was fully implemented 
in 2012 nationwide regulated and managed by the 
Department of Education. DepEd seeks to design a 
primary education agency that capable of obtaining 
all the objectives and the Millennium Development 
Goals of the country in the future and Aquino 10 points 
agenda of primary education in 2016. This curriculum 
development is expected to introduce critical changes 
necessary to yonder accelerate, broaden, and deepen and 
to furnish the effort of the Department of Education in 
enhancing or improving the quality education system in 
the country9 .

Importance of Education in the Society

Education is an essential aspect of the country that 
plays vital roles in the modern world. Every human 
being needs the school to be able to survive. Nowadays, 
people realize how important education is for future 
generations. At the same time, the government all 
over the world is spending money on a good education 
system, and students are actively encouraged to win 
a scholarship and pursue their studies14. To have a 
better life, people need high-level training for their 
future growth, while the parent’s responsibility to send 
their kids to the school that hopes they succeed from 
poverty. Everyone knows that people who have a degree 
holder as well as who have completed their master and 
postgraduate degrees are very likely to get professional 
work in the future. Therefore, today the education carries 
greater importance than ever in our nation15.

Typically, the people who live in rural areas have 
a different understanding towards education, they 
understand education is just to learn how to read and write 
but in fact education is also it offers them the opportunity 

to have a good life, communicate better, develop new 
technologies and support the economy but they do not 
know. Thus, education must be genuinely directed to 
produce quality human being who can compete and 
have noble character and good morals16.The critical 
value of education is an investment in human resources 
which in itself will provide monetary and non-monetary 
benefits.	That	is	why	the	educational	investment	needed	
for	 the	 people	 of	 the	 Philippines	 is	 actually	must	 first	
lead to primary education and not a highly sophisticated 
culture. Guided by what was proclaimed by UNESCO, 
the process of learning in basic training must at least 
fight	on	the	four	pillars,	namely	1)	learning	to	know;	2)	
learning to do; 3) learning to be, and 4) learning to live16.

According to Plato, a model designed is to produce 
proficient	 adults	 to	meet	 the	 needs	 of	 the	 nation.	 The	
teacher educators could work to provide people who 
are both self-actualized and functional to the state17. 
Too many controversies and praises that hassle this new 
policy on education, nevertheless, the schools in the 
country should buckle up to cope with the request as 
they have already contended globally even the law was 
a passage. To meet the global demands of the schools, 
have	to	face	the	defiance	of	the	implementation	of	the	K	
to 12 Education Program by the Philippine government. 
Also, Plato believes that we should educate our children 
according to their capabilitiesand needs because they 
should not have the same educations as Plato’s plan 
produced for the specialized training of guardians, 
workers, soldiers, and artisans18.

METHOD

The researcher presents the research design,locale 
of the study, respondents of the survey, sampling 
techniques, research instrument, data gathering 
procedures, and statistical analysis.

The study focused on assessing the three years of 
implementation of the K – 12 Program in Cotabato 
City	School’s	Division.	Specifically,	the	study	seeks	to	
find	the	answer	to	the	following	research	problem.	The	
questions of the study were as follows:

What is the level of readiness of the elementary 
school in Cotabato City Division in implementing K-12 
curriculum concerning instructional materials?

What is the level of readiness of the elementary 
school in Cotabato City Division in implementing K-12 
curriculum concerning classroom management?
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What is the level of readiness of the elementary 
school in Cotabato City Division in implementing K-12 
curriculum concerning the assessment of learning?

What is the level of readiness of the secondary 
school in Cotabato City Division in implementing K-12 
curriculum concerning the teaching strategies?

What is the level of readiness of the secondary 
school in Cotabato City Division in implementing K-12 
curriculum concerning the human resources? and

What is the level of readiness of the secondary 
school in Cotabato City Division in implementing 
K-12 curriculum concerning the physical and facilities 
resources?

Research Design

This study is descriptive, investigating the 
possible impact of DepEd program implementation 
on teachers’pupils’ behavior/attitudes. Also, this 
study focused on the aspects of program readiness of 
the elementary school in Cotabato City Division in 
implementing K-12 curriculum concerning instructional 
materials, classroom management, assessment of 
learning and teaching strategies. It also described the 
level of readiness of the secondary school in Cotabato 
City Division in implementing K-12 curriculum 
concerning	 human	 resources,	 financial	 resources,	 and	
physical resources.

Respondents of the Study

The respondents included in this study are teachers 
of the different elementary school in Cotabato City 
Division.

Sampling Techniques

Stratified	 sampling	 techniques	 using	 proportion	
allocation used in determining the sample included in 
this study. The Cotabato City Division composed of four 
districts the district will serve as strata, and from there a 
sample elementary school will be chosen. 

Research Instrument

The researcher here is the main instrument of this 
research (Lincoln & Guba, 1985; Miles & Huberman, 
1992). The researcher as an instrument in this study 
does not mean eliminating the essence of human of 
the researcher himself, but the spiritual capacity in 

observing, questioning, tracking and abstracting is a 
valuable tool. Therefore, the position of the researcher 
being an instrument is the ability of the researcher 
himself.

A gathering the data needed in this study is a self-
made questionnaire. The research instrument is composed 
of	two	parts.	Part	I	are	a	statement	that	briefly	described	
the readiness of the secondary school in Cotabato City 
Division in implementing K-12 curriculum concerning 
instructional materials, classroom management, 
assessment of learning and teaching strategies. Part II 
described the level of readiness of the secondary school in 
Cotabato City Division in implementing K-12 curriculum 
concerning	 human	 resources,	 financial	 resources,	 and	
physical resources.The self-made instrument subjected 
to validity and reliability. For the validity of the tool this 
will be submitted to the screening committee for content 
validity and to determine the security of the instrument, 
this will be done using the test and re-test methods.

Data Gathering Procedures

Data in this study collected in the following stages. 
The	first	stage	of	the	data	collection	will	be	the	preparation	
of the all the needed instrument, includes the revision of 
the self-made instrument base on the recommendation 
of the screening committee. After revising the tool, 
a pre-conversation with the division superintendent, 
district supervisor and principal of the targeted included 
school will be adhering to explain to them the nature and 
concept of the study. After pre-conversation, a letter of 
approval will seek to the division superintendent through 
the recommendation of the respective school principal. 
As soon the approved message from the division 
superintendent will be received the self-made instrument 
distributed to the teacher’s respondents and the pupils. 
The second stage of the data collection will be the 
conduct of the ocular visits to the school and personal 
interview with respondents to validate the information 
given to the self-made instrument. The third stage will 
be the encoding of the data in excel software to facilitate 
secure data analysis using SPSS statistical software. 

RESULT

The	 researcher	 came	 to	 the	 necessary	 field	 of	 the	
study to collect the data, and how this data has been 
analyzed, interpreted and presented in the easiest 
possible way.
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Instructional Materials

The level of readiness of the elementary school 
in Cotabato City Division in implementing K-12 
Curriculum concerning Instructional Materials.

The respondents rated ready the level of readiness 
of the elementary school in Cotabato City Division 
in Implementing K-12 curriculum regarding the 
instructional materials with the grand mean of 2.51. The 
researcher validated this information through personal 
interviewed with the respondents. The respondents 
explained that the Department of Education prepared 
and distributed instructional materials to all elementary 
school in Cotabato City division to prepared teachers in 
the implementation of the K-12 curriculum. 

Further, the respondents show some of the 
instructional materials provided by the DepEd in 
preparation for the implementation of the K-12 
curriculum like teachers guide manual, textbook, and 
handbook	 for	 the	 pupils.	 Specifically,	 the	 respondents	
rated elementary school in Cotabato City Division ready 
like general reference (2.56.). The researcher observed 
that there was plenty copy of general reference available 
in the classroom and in the library for the teachers 
and pupils to use in case their assignment given by 
the teachers. However, textbooks rated less ready, and 
handouts also assessed less inclined. The teacher’s 
respondents explained that books and gifts were not 
enough to cater to the needs of the pupils. The textbooks 
ratios for ten pupils is only one textbook, means that in 
everyone textbooks it will cater to ten pupils. 

Moreover, modules and teachers guide was rated 
ready with an average means of 2.56 and 2.68 respectively 
implied that the elementary school in Cotabato City 
division has enough modules and teachers guide to 
make teaching and learning process more productive.  
Likewise, the workbook rated as very much ready with 
an average means of 3.52. As showed by the respondents 
during the ocular visits of the researcher to the teacher’s 
classroom	there	were	significant	numbers	of	workbook	
displayed in the bookshelves of the school. There were 
visual aids also rated as ready with an average 2.54. 
However, audio-visual aids evaluated less prepared with 
an average mean of 1.76.

Table 1. Instructional Materials (n=75)

Instructional Materials Mean Description

General reference 2.56 Ready

Text Books 2.21 Less Ready

Handout 2.23 Less Ready

Modules 2.56 Ready

Teachers guide 2.68 Ready

Workbook 3.52 Very Much Ready

Visual Aids 2.54 Ready

Audio-Visual Aids 1.76 Less ready

GRAND MEAN 2.51 Ready

Range of Means

– 1.74  Least Ready

1.75  – 2.49 Less Ready

2.50  – 3.24 Ready

– 4.00 Very Much Ready

Classroom Management

The level of readiness of the elementary school 
in Cotabato City Division in implementing K-12 
Curriculum concerning Classroom Management.

The respondents rated their readiness in 
implementing the K-12 curriculum regarding the 
classroom management such as the use of every corner 
of the room to goodness rated as ready with an average 
mean of 2.45. The accessibility of the instructional 
materials to the pupils (2.53), regular arrangement of 
the desk height of the blackboard, charts, and visual 
aids on the walls (3.31), structuring of the classroom to 
stimulate the pupil’s curiosity and interest in what they 
are about to learn (2.42). The arrangement of the rooms 
that look bright and Airy with children moving freely 
in performing their Classroom activities (3.11). The 
provision of pupil’s health and comfort in the classroom 
(3.11), the provision pupils health and prosperity in the 
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school (3.42). Structuring of the rooms to provide pupils Sense of nationalism (2.89), the structure of the classroom 
to develop Pupils love forbeauty and orderliness (3.52), use of colorful, attractive printing words for the pupils 
(3.24), and the changing of pinboard according to the units taught (3.11).

Table 2. Classroom Management (n=75)

Classroom Management Mean Description

The use of every corner of the room to goodness 2.45 Ready

The accessibility of the instructional materials to the pupils 2.53 Ready

The regular arrangement of the desk height of the Blackboard, charts, and visual aids 
on the walls 3.31 Very Much Ready

The structuring of the classroom to stimulate the pupil’s curiosity and interest in 
what they are about to learn 3.42 Very Much Ready

The arrangement of the rooms that look bright and Airy with children moving freely 
in performing their Classroom activities 3.11 Ready

The provision pupil’s health and comfort in the classroom 3.42 Very Much Ready

The structure of the rooms to provide pupils Sense of nationalism 2.89 Ready

The structuring of the school to develop Pupils love for beauty and orderliness 3.52 Very Much Ready

The use of colorful, attractive printing words for the pupils 3.24 Ready

The changing of pinboard according to the units taught 3.11 Ready

GRAND MEAN 3.10 Ready

Range of Means

1.0 – 1.74  Least Ready

1.75 – 2.49 Less Ready

2.50 – 3.24 Ready

3.29 – 4.00 Very Much Ready

Assessment of Learning

The level of readiness of the elementary school 
in Cotabato City Division in implementing K-12 
Curriculum concerning Assessment of Learning. The 
respondents rated the level readiness such as, classroom 
evaluation instrument 3.52; grade level evaluation 
instrument 3.11; subject level evaluation instrument 
2.35; program evaluation instrument 2.31; and school 
evaluation instrument 2.31. 

Table 3. Assessment of Learning (n=75)

Assessment of Learning Mean Description

Classroom evaluation instrument 3.52 Very Much Ready

Grade level evaluation instrument 3.11 Ready

The Subject level evaluation instrument 3.43 Very Much Ready

Program evaluation instrument 2.35 Ready

School evaluation instrument 2.31 Ready

GRAND MEAN 2.94 Ready
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Range of Means
1.0 – 1.74  Least Ready
1.75 – 2.49 Less Ready
2.50 – 3.24 Ready
3.29 – 4.00 Very Much Ready

Teaching Strategies

Level of Readiness of the Secondary School 
in Cotabato City Division in Implementing K-12 
Curriculum regarding the teaching strategies.

Table 4. Teaching Strategies (n=75)

Teaching Strategies Mean Description

Reporting 3.19 Ready

Modular 3.13 Ready

Lecture type 3.40 Very Much Ready

Discovery approach 3.17 Ready

Group Reporting 3.19 Ready

GRAND MEAN 3.21 Ready

Range of Means
 – 1.74   Least Ready
1.75 – 2.49  Less Ready
2.50 – 3.24  Ready
– 4.00  Very Much Ready

The respondents rated their readiness in 
implementing the K-12 curriculum regarding the 
teaching techniques average mean of 3.21, reporting or 
presentation by the pupils mostly active (3.19), modules 
and syllabus from the teachers were made accurate and 
standard (3.13), very strategic style of teaching by doing 
more on activities in an outside and inside the classroom. 
The teachers were always doing their best motivation 
stimulating and make the pupils enthusiastic in the class 
(3.40). The School’s Division often visited the schools to 
discover a new and development on teaching approach 
by the teachers (3.17), and the pupils very interested 
by doing any activities by dong with the other pupils, 
such as group reporting (3.19). The elementary schools, 
as well as the secondary schools in Cotabato City, were 
conducive for learning with atmosphere environment 
and good communities. 

Human Resources

Level of readiness of the Secondary Schoolin 
Cotabato City Division in implementingK-12 Curriculum 

Table 5. Human Resources (n=75)

Human Resources Mean Description

Supervisor 3.26 Very Much 
Ready

Principal 3.30 Very Much 
Ready

Department Chairman 3.25 Very Much 
Ready

Librarian 3.20 Ready

Laboratory Custodian 2.45 Less Ready

Guidance Counselor 3.20 Very Much 
Ready

Registrar 3.05 Ready

Teachers 3.20 Ready 

Security Guard 3.27 Very Much 
Ready

10. Janitor 3.10 Ready

GRAND MEAN 3,12 Ready

Range of Means
1.0 – 1.74   Least Ready
1.75 – 2.49  Less Ready
– 3.24  Ready
3.29 – 4.00  Very Much Ready

The respondents rated their readiness in 
implementing the K-12 curriculum regarding the human 
resources in an average mean of 3.12, there many 
teachers	who	are	qualified	and	undergone	their	master’s	
degree to prepared as a position of the supervisor 
(3.26) and the school principals (3.30) and even as a 
department chairman as well (3.25). The Philippines 
produced graduates every year, therefore, hiring for a 
qualified	 person	 for	 the	 position	 of	 a	 librarian	 is	 very	
friendly (3.20). For now, not all elementary schools and 
secondary schools have a laboratory custodian (2.45), 
but they have complete guidance counselors (3.20) and 
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even registrar (3.05). As mentioned above there are 
many	qualified	novice	teachers	in	the	city,	but	the	hiring	
of novice teachers is minimal and very competitive. 
The	division	office	open	 for	 new	 teachers’	 application	
as long as there is a slot from the national government 
or the Department of Education, therefore teachers here 
is good enough for all schools in the city (3.20). Not 
compulsory for security guard have a license (3.27) and 
janitor	(3.10)	like	teachers	one	the	qualifications	should	
pass the national examination held by the Philippine 
Regulation Commission (PRC) so-called Licensure 
Examination for Teacher (LET).

Physical and Facility Resources

Level of Readiness of the Secondary School 
in Cotabato City Division in implementing K-12 
Curriculum 

Table 6. Physical and Facility Resources 
(n=75)

Physical/Facilities Resources Mean Description

Classroom building 2.65 Ready

Faculty room 3.02 Ready

Principal’s	office 3.26 Very Much 
Ready

School Library 3.11 Ready

Science Laboratory 2.60 Less Ready 

Computer Laboratory 2.45 Less Ready

Comfort room 3.00 Ready 

Sport complex 1.80 Less Ready

Audio-Visual Room 3.28 Very Much 
ready

Grand Mean 2.80 Ready

Range of Means
1.0 – 1.74   Least Ready
1.75 – 2.49  Less Ready
2.50 – 3.24  Ready
3.29 – 4.00  Very Much Ready

The respondents rated their readiness in 
implementing the K-12 curriculum regarding the 
Physical and Facility Resources with an average mean 
of 2.80. The classroom building such as the use of every 
room of the school building is goodenough (2.65), the 

faculty	 room	as	well	 (302)	especially	 the	office	of	 the	
head (3.26). Each school has a library (311) although 
the science laboratory some of the schools are still in the 
process their buildings (2.60) and computer laboratory 
(2.45), while the restroom (3.00) are almost complete 
in every school. The school has not yet fully prepared 
the sports complex (1.80), but every school has sports 
playground as their alternative sports complex and 
sometimes they used the sports complex of the Cotabato 
City State Polytechnic College (CCSPC) for the city 
meets and since this college is own by the government. 
Hence, every citizen has the right to use the government 
facilities.  

Accordingly, the Department of Education has no 
enough budget for adding two years in secondary level 
because of the Philippine government failure to solve the 
old K – 10-year Basic Education Curriculum (BEC) and 
even the 547 public universities and college all over the 
country (Calderon & Ph, 2014). See table 7 below:

Table 7. Level of Ratio According to the World 
Bank Database Online

Level Ratio
Philippine Kindergarten 1:25-35
Philippine Elementary (level 1-2) 1:<30
Philippine Elementary (level 3-8) 1:45-55
Philippine Secondary School 1:45-55
Brunei Darussalam Primary School 1:11
Laos Primary School 1:27
Thailand Elementary School 1:16
Vietnam Elementary School 1:19
Malaysia Primary School 1:12
Myanmar Elementary School 1:28
Timor Leste Elementary School 1:31
Indonesia Elementary School 1:19
USA Primary School 1:14
Cuba Elementary School 1:9
Sweden Elementary School 1:9
China Primary School 1:27

CONCLUSION 

In this study, we examined the level of readiness 
in implementing the K – 12 Education Program 
particularly in Cotabato City, Southern Philippines. The 
K – 12 Curriculum is a concurrent education program in 
the Philippines to improve a global standard education 
system in the country. In Asia, developing countries, 
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like Singapore, Hongkong, Korea, and Malaysia today 
is educational systems is one of the primary reasons for 
their progress. Hence, the Philippine government should 
make them a tool guides in implementing education 
curriculum.
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ABSTRACT

Electronic health records (EHRs) have led to a major transformation in the health care sector. EHRs have 
progressed	the	person	of	supply	within	the	varied	health	care	groups.	While	recognizing	the	modifications	
in health care zone, this research studied the implementation and additionally using EHRs in four advanced 
countries, the United States (USA), United Kingdom (UK) and Australia and one growing Iraq. By way of 
comparison amongst these international locations still as lessons for growing international locations have 
been known.
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INTRODUCTION 

Records unitof measurement unbroken to behave 
type of indicates that of communication, offer of reference 
or perhaps for the intention of untrustworthiness. 
This takes place altogether sectors of life. In care, 
information are used for same features. Previously, 
there	 wasn’t	 abounding	 would	 love	 for	 definition	 of	
health data aside from as notes on history, illnesses, 
lawsuits and hypersensitive reactions that to deal with 
any healthhassle1. However, because of the rising role 
of individuals assortment and assembling facts referring 
to their health, and moreover the emergence of recent 
technology similar to the internet, altogether totally 
distinctive	definitions	are	advanced,	despite	the	fact	that,	
the core which suggests stays equal. 

EHRTECHNOLOGY

EHRs are managed via health information systems 
that present the technological technique normally this can 
be often used internal with-it health report management 
structures. The adoption and implementation of 
generation within the type of health facts systems 
is inspired through method of the performance and 
effectiveness at some stage in that health information are 
controlled thru this method2. The maximum large role 
of document management in the course of a very care 
cluster beside a health facility is to facilitate assortment, 

storage, retrieval and use of the health information. 
Health information embody of data and information 
at the care cluster of employees and sufferers3. Health 
statistics are without a doubt sensitive and therefore the 
protection of the health report management appliance 
is one in every of the crucial problems through health 
report managers and directors4.

EHRs include demographics of recent and past 
patients. The virtual data inner this tool moreover 
includes the approaches in which sufferers need to 
undergo or have already suffered throughout the 
techniques of treatment or treatment. The EHR jointly 
consists of electronic discharge outline (EDS) this is used 
for the motive of shifting patient medical information 
between the primary care medical health practitioner 
and hospitalist5. The extremely good of the EDS content 
cloth is taken into thought to be absolutely immoderate 
visible that it is short.

THE IMPLEMENTATION OF EHRS IN THE 
USA

The us care comfort is that the most dearly-gained 
health machine at durations the global; but, relative to 
all absolutely different global locations, it continuously 
underachieves in most elements of overall performance. 
Maximum evolved worldwide locations have national 
medical insurance programmes operated through 
victimization the government and supported via preferred 
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taxes. Maximum citizens in such worldwide places are 
lined through shows that of coverage hence are entitled 
to urge care offerings. The USA is in difference to 
absolutely one-of-a-kind worldwide locations due to the 
real truth now not all individuals are coated via medical 
insurance. The following provides an excessive level 
read of the United States care system, comprehensive of 
the shape, improvement, EHR implementation and form 
of the problems facing its development10.

a. The Healthcare System in the US

Much like all thoroughly completely unique 
countries, there unit every private and public insurers at 
durations America aid machine, but, not like completely 
exceptional countries, the united states resource facilities 
unit loosely owned   and operated with the aid of implies 
that of the private sector. The general public health tool 
covers	the	aged	and	occasional-profits	households	while	
all absolutely exclusive folks especially line of coverage 
through organization- backed private insurance 11.

The health care application covers bad families 
and moreover the disabled. States unit responsible to 
cover low-earnings pregnant girls, kids, the elderly 
and additionally the disabled. Similarly, states also can 
increase	their	coverage.	People	over	age	sixty	five	unit	
included thru the health care programme.

Youngsters whose families do not appear to be 
eligible for the health care programme but who cannot 
word the money for to induce personal coverage unit 
served at a decrease place the country children’s health 
insurance programme12.

b. Implementing EHRs

The implementation of EHR in north nation is 
additionally categorized thru awing durations. The 
duration	 before	 2004	 represents	 the	 first	 length	 of	
implementation, marked by using pattern very low 
degree of presidency pursuit to assist EHR diffusion. 
In 2004, president bush required a “well-known EHR 
adoption” most of the following 10 years, making the 
number one wave of pursuit and swollen popularity of 
the	capability	benefits	 that	EHR	has	 in	enhancing	care	
exceptional. A look at aimed to assess the EHR adoption 
some of the USA. Before and as soon as 2004 (2001-
2004 and 2001-2007 correspondingly) determined that 
the physicians’ disposition to undertake EHR of their 
exercise has swollen at some stage in the second one 

period. In addition, it anticipated that with the aid of 
technique of 2014 (47.Three %) of physicians could 
have applied the EHR10.

c. US’s EHRModel

The development of EHR model a few of the 
USA. Is evolving on the national degree. A number of 
the implementation of EHR among the USA, technical 
elements are given essential priority with the aid of 
indicates that of the IOM and therefore the country wide 
committee on necessary and health facts (NCVHS). 
Two center components a few of the duties have been 
identified	 with	 the	 aid	 of	 shows	 that	 of	 the	 IOM	 and	
NCVHS preliminary, constructing an infrastructure for 
health	knowledge,	and	second,	fixing	region	data	ability	
and examine for the protection of patient statistics. 
As a consequence on carry domestic the 1st baron 
beaver brook the electricity and statistics assessment, a 
recommendation for the adoption of center standardized 
EHR terminologies has been given with the aid of 
victimization the IOM and NCVHS.The modern stage, 
architects of EHR country wide model development 
the various USA. Are specializing in statistics capacity 
and assessment for the protection of clinical data, 
developing a complete “pull” structural fashion. This 
indicates centralized and community data can introduce 
semantically comparable statistics 13.

d. EHRs in Hospitals

In recent times, the huge selection of aid corporations 
the USA of EHR grows but however the share of aid 
firm’s	victimizationEHR	is	low.	It	became	expected	that	
during 2008 handiest one.5% of hospitals in the USA. 
Have a complete EHR (i.e., administered in all medical 
departments), and similarly, 7.6% have a number one tool 
(i.e., administered in at the tiniest amount one clinical 
department). Further, only revolutionary organization 
terrorist organization of hospitals inside the United 
States have administered cope for remedy. However, as 
have a study carried out in 2010 that aimed to appear 
at EHR adoption in USA. Hospitals in 2008 and 2009 
observed that the percentage of hospitals enforcing a 
whole EHR almost doubled, from 1.5% in 2008 to 2.7% 
in 2009.  At the identical time, they have got a look at 
indicated a delicate increase within the form of hospitals 
that followed a primary EHR, from 7.6% in 2008 to 
9.2% in 2009. In total, 11.9% folk’s hospitals had each 
a simple or complete EHR tool in 2009. It became 
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prepare stated that huge hospitals, those placed in cities, 
and coaching hospitals had been in addition ability to 
possess EHR systems. Respondents from hospitals 
which have no longer implemented EHR noted capital 
desires and moreover the immoderate prices of keeping 
such systems as a consequences of the maximum barriers 
to their adoption. However, hospitals administered EHR 
systems had been much less capability to counsel those 
boundaries14. But, charges of EHR develop continuously. 

THE IMPLEMENTATION OF EHRS IN UK

The country wide health carrier (NHS) end up based 
in the main inside the united kingdom in 1948. It’s most 
of the foremost complete and green health services 
inside the globe. The NHS is loose (other than prices 
for dental and optical offerings and a few prescriptions) 
to any or all residents and long-term residents, currently 
larger than sixty million human beings. This system 
includes	a	significantly	strong	 focus	on	 the	gatekeeper	
role of beloved physicians16.

a. The Healthcare System in UK

The health device is prepared a few of the next 
approaches.	The	 primary	 a	 part	 of	 the	 benefit	 vicinity	
unit the physician’s international agency all through this 
example place unit GPs. This set of physicians is on 
occasion the primary trouble of come across with patients. 
They need to skip through their palms earlier than they 
gather secondary care services. Most GPs vicinity unit 
reimbursed squarely by using way of darling care trusts 
through a gathering of systems: remuneration, capitation, 
and charge-for-service. Instead, private vendors of 
large person services lay down their very own charge-
to-carrier price lists. The second detail of the machine 
is goals. Those had been set down through suggests 
that of British government for associate in nursing 
enlargement of variables that replicate the standard of 
care added17. Most of these goals region unit scrutinized 
with the assistance of the restrictive our bodies. The 
1/3 element of the ease is carrier frameworks (NSFS). 
British department of health frequently guarantees that it 
develops a set of NSFS projected at improving positive 
quarters of care, for example, most cancers, genetic 
ailment and coronary health. This lays down the national 
values	and	categorizes	 leader	 interventions	for	specific	
offerings. The remaining element of the gadget is also 
a	 terrific	 and	 very	 last	 consequences	 framework.	That	
is devoted hobby the worth of care bestowed through 

the general practitioners. As soon as practitioners supply 
great services to their consumers, they may be basically 
furnished factors or bonuses18.

b. Implementing  EHRs

The implementation of EHR is one in every of the 
country wide tending reform desires at durations the 
United Kingdom. The EHR programme was initiated by 
methodology of the ministry of health in land with the 
goal of up interest. The planned imaginative and prescient 
for	Npfit	is	to	possess	mate	less	principal	digital	affected	
individual statistics through 2010, and to connect 30,000 
GPs, three hundred hospitals and utterly completely 
exceptional concerned organizations in tending. In 2007, 
a	survey	report	confirmed	that	eightieth	of	this	organize	
location	unit	finished19.

c. UKEHR Model

The EHR style in UK primarily based altogether at 
the separation of EHR systems into native EHR device 
(utilized by one useful resource placing) and shared 
structures. In England, the EHR systems turn out to be 
mounted at a pair of tiers: an outline care report present 
everywhere	in	England;	and	a	de-tailed	care	file	present	
at intervals a regionally well-known useful resource 
community which may also together embody perfect and 
secondary care givers at intervals a particular community 
that has London.  Get right of access to every EHRs may 
also even be managed with the help of strict security and 
confidentiality	 roles.	The	 scar	 ambitions	 to	 aid	 a	 twist	
of fate and emergency care, even as decry goals to offer 
exclusive	health	data	for	every	day	continual	scientific	
practices19.

d. EHRs in Hospitals

The adoption of EHR in UK hospitals is uncommon, 
no matter the actual reality that there isn’t always forever 
spare information relating to this material. No matter the 
almost customary use of EHR amongst GPs many of the 
United Kingdom, exploitation the type of machine in 
UK hospitals has been a concern for future efforts. In 
2004, it come to be visualized that seven.7% of superb 
Britain hospitals have fully digital medical outcomes, 
while pleasant 2.6% of hospitals use a virtual prescribing 
system. In distinction to the case in cell care, hospitals 
leaders have commonly concept-about such generation 
as	an	in	addition	cost	with	very	little	benefits20.
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Npfit	 ensures	 sort	 of	 benefits	 for	 every	 affected	
character and a focus organization, as soon as the 
assignment	 is	 finished.	 In	 2002,	 national	 audit	 price	
tutored that “NHS spends £3.6 billion in clinical 
negligence claims a year.” inside the identical document, 
it grow to be predicted that “1,000 deaths   yearly unit of 
size	as	a	effects	of	scientific	errors	-	maximum	extensively	
with the assistance of clinicians no longer having the 
proper affected person expertise on the purpose of 
care”.	The	identical	file	stated	that	seventy	five	of	these	
deaths May area unit hold on via way of the Usage of 
diploma EHR tool. But, there unit of dimension form 
of	difficulties	addressing	every	attention	companies	and	
sufferers that want to be resolved, because the manner to 
be illustrated most of the subsequent sections21.

THE IMPLEMENTATION OF EHRS IN 
AUSTRALIA

The branch of health and acquiring older in 
Australia	 identifies	 national	 health	 regulations,	 whilst	
kingdom and territory governments give economic 
facilitate for health offerings. The complete expenditure 
on health payments for about 98 consistent with cent of 
Australian’s gross domestic products furnished through 
victimization government and consequently the personal 
space.

a. The Healthcare System inAustralia

Much like altogether completely one-of-a-kind 
international places, the health offerings in Australia 
unit of measurement prepared via every the private and 
non-private residence. Publicly, attention offerings unit 
of measurement delivered by means of methodology of 
a comprehensive programme, Medicare, introduced in 
1984. Medicare affords free or low-rate get admission to 
for	entitled	Australian	residents	to	scientific,	optometric	
and public hospice care, at consistent time on boot they 
have got the choice of personal medical health insurance. 
Individuals create a contribution in investment the very 
last public interest tool via ‘a taxation levy’ primarily 
based totally on their earnings. The governments in 
Australia unit of measurement chargeable for investment 
the very last public health facility contrivance. Patients 
admitted to public hospitals as public sufferers unit of 
dimension	prohibited	through	scientific	medical	doctors	
and experts pick by methodology of the hospitals. Those 
offerings unit of size freed from charges 22.

b. Implementing EHRs

There was extensive improvement at periods the 
implementation of the national EHR in Australia. The 
paintings in the direction of this implementation have 
become initiated once the House of Representatives 
‘health on-line’ document. In 1999, the national EHR 
taskforce turned into established as a commission of 
the nationwide health records management consultative 
committee. The taskforce established ‘a health data 
network for Australia’, at periods that an advice for a 
rustic wide approach to the adoption of EHR have 
become included. In 2001, the ‘health join’ programme 
became introduced, this is that the center nationwide 
EHR initiative planned in Australia. The health connect 
programme is probably an internet-based community 
that interests to aid the collection, storage and percentage 
of outline patient records23.

c. Australian’s HER Model

The health be part of version aimed in the direction 
of extracting a précis record from locally amassed 
affected character facts that then were collective to make 
a centralized health join document that have become 
shared	among	collaborating	and	certified	organizations.

d. EHRs in Hospitals

Using EHR among Australian hospitals is 
uncommon, notwithstanding the actual reality that 
there is not enough data for the duration of this regard. 
Several researchers mentioned that quite huge amount 
of hospitals in Australia have digital administration 
device likewise as digital insurance for the laboratory 
consequences. In addition, evaluation show that affected 
person clinical summaries have been dispatched 
electronically from hospitals to GPs24.

THE IMPLEMENTATION OF EHRS IN IRAQ

The Iraqi authorities has given healthcare offerings 
a priority. The past few decades have witnessed an 
extremely good development in health and clinical 
offerings however after war and the destruction of the 
united states of America, the health area fell critically 
and reached its lowest stages, there at the moment are 
severe attempts to develop the health region in Iraq no 
matter the many obstacles and demanding situations 
surrounding the development of the health sector.
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a. The Healthcare System in Iraq

Iraq’s	healthcare	gadget	is	classified	as	primary	by	
means of the arena health corporation, which shows it is 
primarily	based	upon	practical,	scientifically	sound	and	
socially appropriate techniques and technology made 
universally handy to individuals and households inside 
the community through their complete participation in 
the spirit of self-reliance and self-willpower. 

The Iraqi healthcare machine is in tremendous need 
of rebuilding since the invasion of 2003 and fall of the 
saddam regime. Numbers from the numerous surveys 
reflect	this:	in	keeping	with	mics,	the	multiple	indicator	
cluster surveys administered with the aid of UNICEF 
and the Iraqi authorities, the quantity of immunized 
kids dropped from 60.7% in 2000 to 38.5% in 2006. It 
bounced back to 46.5% in 2011, however this range is still 
extensively decrease than pre-invasion rates. Consistent 
with the sector health enterprise, in 2011 Iraq’s physician 
to patient ratio was 7.Eight to 10,000. This price turned 
into exponentially lower than surrounding international 
locations—Syria, Lebanon, Jordan and Palestine25.  

b. The adoption of E-Health in Iraq

Health improvement has become a pre-considered 
necessary as regards to the Iraqi sustainable improvement 
and a crucial element of the procedure of reconstruction. 
This take a look at decline inside the healthcare of the 
populace alongside the values of health services within 
the last  decades this explains the troubles now faces the 
country in improving health and rebuilding it has the 
health offerings as well as, it determines priorities for 
improvement and investment over the subsequent few 
years. The Iraq populace has extra than bending inside 
the today’s 25 years. It reached to 27.1 million and it is 
growing about 3% each 12 months. The health regarding 
the populace became constantly growing between the 12 
months’ 1960 & 1990. At some stage in this time, infant 
mortality fell (from 117 to be forty deaths for every one 
thousand births) similarly to child mortality dropped by 
70 percentage (from 171 to be 50 deaths for each one 
thousand births).

EHR IMPLEMENTATIONCOMPARISON

This study investigated the state of EHR 
implementation in four developed countries, the US, 
UK, Australia, and one developing country, Iraq. Both 
similarities and remarkable differences were found 

among the four developed countries in implementing 
EHRs.Although, the adoption and use of a national 
EHR system are in the early stages in these four 
countries, the UK, Australia were far ahead of the US 
in implementing  EHRs  in  the  primary care  settings.  
While only 26% of ambulatory care physicians in the 
US use a comprehensive EHR, almost all GPs in the 
UK, Australia use a highly computerized health record 
system. The following Table 2 illustrates different levels 
of EHR adoption among GPs in these four developed 
countries.

 Table 1: different levels of EHR adoption among 
GPS across the US, UK, Australia 

Countries
EHR functions (0-14) in practices

Low (0-3) Middle (4-8) High (9-14)

US 51% 23% 26%

UK 0 11% 89%

Australia 3% 6% 91%

 The table illustrates that the large percentage of 
GPs a number of the use. Use companion EHR device 
categorized as low, while however 4 wheel drive of GPs 
in Australia use this kind of low overall performance 
machine. In evaluation Australia comes as a number one 
(91%), and, with solely possibilities however Australia, 
the United Kingdom comes as 2nd. America lagged 
far wherein among the rear of these global locations in 
enforcing a high normal performance EHR system in 
which simplest twenty sixth of GPs the Usage of such 
machine. It’s far noteworthy that these chances don’t 
replicate the perfect utilization of those fourteen medical 
features, while they represents the extremely good of the 
EHR systems applied among GPs in those countries18.

The deviation in EHR adoption amongst GPs a few 
of the 3 advanced countries is additionally attributed 
to distinctive reasons. For example, excessive costs of 
EHR use among GPs in UK seem as an outcomes of 
a complicated set of things which includes associate 
prolonged records of mechanization, partially supported 
by using shows that of free or low price hardware and 
code. Furthermore, one in every of the climate that 
contribute to the present excessive fee of adoption is that 
the NHS 2003 settlement with GPs, that allocated tidy 
economic incentives for conducting quality standards26. 
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LESSONS FOR DEVELOPING COUNTRIES, 
IRAQ

International places the world over have meted 
out the EHR however with varied rate of successes. 
This take a look at shows that evolved countries which 
incorporates the United Kingdom, Australia have 
recorded	 outstanding	 fulfillment	 in	 implementation	 of	
EHRs, in comparison to growing countries. This state 
of affairs has been attributed to over quite a number of 
factors furthermore as notably further assets assigned to 
EHR systems in evolved international locations and so 
the technique utilized in implementation. Due to the real 
fact that powerful implementation of EHR is crucial in 
making sure that the objectives of EHRs, similarly to the 
ones of the care change, area unit completed, developing 
countries got to observe the advanced practices from the 
advanced nations.

Advanced worldwide places have devoted to 
dynamic  the art work strategies to be in bike with the 
EHR structures; they have got insisted that all applicable 
stakeholders and, notably physicians, use the computers; 
they have got covered the physicians the least bit ranges of 
implementation; they’ve got designed EHR device in the 
sort of approach that everybody, alongside conventional 
guys, is aware of but the gizmo works; that they have 
got without end added further functionality to the gizmo 
wherein they study crucial. Inadequate cognizance on 
those factors (of course amongst absolutely completely 
one-of-a-kind factors) by way of growing nations is 
what has hampered effective implementation of EHRs. 
The advanced international places have attained their 
gift call of care bailiwick with the assistance of focusing 
in massive 0.5 on these components, further to totally 
different elements that location unit instrumental in 
EHRimplementation 27.

CONCLUSIONS

The resource zone the world over has witnessed 
excellent transformation and improvement in the 
direction	 of	 advanced	 shipping	 of	 fine	 carrier.	
Ample these upgrades is also attributed to the speedy 
advancement some of the expertise era, that has visible 
the seams of virtual EHRs in document management, 
record retaining and analysis of diseases.

Four nations were studied in this analysis regarding 
EHR implementation and operation. 3 of them are 
immoderate-profits	 superior	 nations,	 the	 United	

States, kingdom and Australia, whereas one can be 
a growing international locations. Iraq. Via sample 
developing an evaluation at some point of the ones 3 
evolved international locations, EHR’s use, advantages, 
demanding situations, and accomplishment elements 
are recognized. In addition, the evaluation illustrated 
lessons that growing worldwide places like Iraq have to 
detain thoughts whereas adoption EHRs.

Conflict of Interest: Nil

Source of Funding: Self

Ethical Clearance: IJRISE Journal Reviewer 
Committee

REFERENCES

1. Van Fleet, D., Heath Information Management 
(HIM) history: Past to current day. 2010.

2. Hopcroft, D., & Calveley, J., What primary care 
wants from hospital electronic discharge summaries 
- a North/West Auckland perspective. New Zealand 
Family Physician, 2008,35(2), pp 101-106.

3. Swartz, N.,A prescription for electronic health 
records. Information Management Journal, 
2004,38(4),pp 20-26.

4. Spiro, R. The impact of electronic health records 
on pharmacy practice. Drug Topics, 2012,156(4),pp 
46-54.

5. Kallem, C., Burrington-Brown, J., & Dinh, A.  
Data content for EHR documentation. Journal of 
AHIMA,2007, 78(7),pp 73-76.

6. Hayrinen,	K.,	Saranto,	K.,	&	Nykanen,	P.,	Definition,	
structure, content, use and impacts of electronic 
health records: A review of the research literature. 
International Journal of Medical Informatics, 
2008,77,pp 291–304.

7. Jha, A. K., DesRoches, C. M., Kralovec, P. D., & 
Joshi, M. S.  a progress report on electronic health 
records in US Hospitals. Health Affairs, 2010, 
29(10), pp 1951-1957.

8. Carter, J. H., & American College of Physicians., 
Electronic health records: A guide for clinicians and 
administrators. Philadelphia: ACP Press.2008.

9. DeNardis, L.,Standards a n d  
e-Health,2011, 

10. Ford, E. W., Menachemi, N., Peterson, L. T., & 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2029      

Huerta, T. R., Resistance is futile: But it is slowing 
the pace of EHR adoption nonetheless. Journal of 
the American Medical Informatics Association, 
2009, 16(3), pp274-281.

11. Chua, K., Overview of the U.S. health care system. 
2006.

12. Tewes, R., Evolution of the health care system in the 
United States. 2009.

13. Gunter, D. T., & Terry, P. N., The Emergence of 
National Electronic Health Record Architectures 
in the United States and Australia: Models, 
Costs, and Questions. Journal of Medical Internet 
Research,2005, 7(1),pp 1-13.

14. Hing, E. S., Burt, C. W., & Woodwell, D. A., 
Electronic	 medical	 record	 use	 by	 office-based	
physicians and their practices: United States, 
Advance Data,2007, (393),pp 1-7.

15. Menachemi,	 N.	 C.,	 Benefits	 and	 drawbacks	 of	
electronic health record systems. Risk Management 
and Healthcare Policy,2011,4,pp 47-55.                                                                   

16. Schade, C. P., Sullivan, F. M., Lusignan, S., & 
Madeley,	 J.,	 e-Prescribing,	 efficiency,	 quality:	
Lessons from the computerization of UK family 
practice. Journal of the American Medical 
Informatics Association, 2006, 13(5), pp 470-475.

17. Grosios, K., Gahan, P., & Burbidge, J.,Overview 
of healthcare in the UK. EPMA Journal, 2010,1(4), 
pp529-534.

18. Boyle,S.,TheUKHealthCareSystem,2008.

19. Crompton, P.,The national programme for 
information technology – An   overview. Journal of 

Visual Communication in Medicine, 2007,30(2), pp 
72-77.

20. Saleem, T., Implementation of EHR/ EPR in 
England: A Model for Developing Countries. Journal 
of Health Informatics in Developing Countries, 
2009,3(1),pp 9-12.

21. Jha, A. K., DesRoches, C. M., Campbell, E. G., 
Donelan, K., Rao, S. R., Ferris, T. G., et al. Use of 
electronic health records in U.S. Hospitals. New 
England Journal of Medicine, 2009,360(16), pp 
1628-1638

22. Commonwealth of Australia. , HealthConnect 
Business Architecture version, 2003.

23. Minister for Health and Ageing. Personally controlled 
electronic health records for all Australians. 2010. 

24. Jha, A. K., Doolan, D., Grandt, D., Scott, T., & Bates, 
D. W.,. The use of health information technology 
in seven nations. International Journal of Medical 
Informatics,2008,77(12), PP 848-854.

25. Thamer	Kadum	Al	Hilfi	Gilbert	Burnham,	Riyadh	
Lafta.	―Health	Services	in	Iraq.										

26. Young, K. , Informatics for healthcare professionals. 
Philadelphia: F.A. Davis.2000.

27. Iakovidis, I, Information Technology Strategies 
from US and the European Union: Transferring 
Research to Practice for Healthcare Improvement. 
IOS Press.2000.

28. Iakovidis, I, Electronic Health Record Systems: 
Present Situation, Lessons Learned and Future 
Challenges. EHCR Confe rence Nyborg, 2001.



Scientometric Study on Diabetic Retinopathy  
Research during the Year 2017

Hemala K1, Kavitha E.S2

1Research Scholar, 2Assistant Professor, Department of Library and Information Science,  
Periyar University, Salem -11

ABSTRACT

The present study attempted to analyze the growth in diabetic retinopathy (DR) research in 2011 through 
Scientometric study. For the purpose data retrieved from ISI Web of Science database using the search 
team of “Diabetic Retinopathy”.  Data was analyzed with the help of  bibexcel, Pajek and VOSviewer. The 
article found that during 2011 more number of articles published in English and contributed from USA. 
Investigative Ophthalmology & Visual Science published more articles on diabetic retinopathy.  The degree 
of collaboration shows that more number of multiple authors contributed in DR. The results of the study 
show	promising	output	of	scientific	publications	in	diabetic	retinopathy	and	comparatively	high-quality	of	
scientific	productions	in	this	field.	

Keywords: Scientometric, Diabetic Retinopathy, WOS, Bibexcel, VOSviewer. 

INTRODUCTION

Scientometrics	defined	as	“the	quantitative	study	of	
the disciplines of science based on published literature 
and communication. This could include identifying 
emerging	 areas	 of	 scientific	 research,	 examining	 the	
development of research over time, or geographic 
and organizational distributions of research” Tague-
Sutcliffe (1992)	 defines	 Scientometrics	 as	 “the	 study	
of the quantitative aspects of science as a discipline or 
economic activity. It is part of the sociology of science 
and has application to science policy-making. It involves 
quantitative	 studies	 of	 scientific	 activities,	 including,	
among others, publication, and so overlaps bibliometrics 
to some extent”.

Van Raan (1997) supposed that scientometric 
research is devoted to quantitative studies of science and 
technology. It aims at the advancement of knowledge 
and the development of science and technology; it is also 
in relation to social and political questions. 

He divides the core interests of scientometric 
research to four interrelated areas:

Development of methods and techniques for the 
design, construction, and application of quantitative 
indicators in important aspects of science and technology.

Development of information systems in science and 
technology.

Study of the interaction between science and 
technology.

Study of cognitive and socio-organizational 
structures	 of	 scientific	 fields	 and	 developmental	
processes in relation to social factors.

Diabetic Retinopathy: 

An estimated 18 million American children and 
adults have diabetes.  Within 10 years of diagnosis, 75 
percent will have some degree of diabetic retinopathy. 
Diabetic retinopathy is caused by high blood sugar, 
which damages tiny blood vessels of the retina. In 
response, the body grows fragile new blood vessels 
(neovascularization) within the retina. A person with 
diabetic retinopathy might notice symptoms only after 
damage is done. A doctor is usually able to detect retinal 
changes much sooner and can help prevent vision loss. 
Therefore, regular dilated eye exams are extremely 
important.

Review of Literature

Ali, Hydar  (2018) revealed that relative growth 
rate of article contributions of biodiversity literature 
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has shown a decreasing trend, whereas the doubling 
time for publications has shown increasing trend during 
the period from 1989 to 2016.. Most of articles were 
contributed by multi authored papers and lesser number 
of articles contributed by  single authors. The Chinese 
Academy	of	Sciences	occupies	the	first	rank	among	the	
top institutions contributing Biodiversity literature1.    

GonzaÂlez-Alcaide, Gregorio (2018) examined 
patterns of research on Chagas cardiomyopathy. The 
study found 1932 documents on Chagas cardiomyopathy 
in the MEDLINE database. More publications were 
found as journal articles and reviews and clinical trials.  
Brazil and the USA dominated the research. Although 
clinical research dominated overall, the USA, Mexico 
and several countries in Europe produced a considerable 
body of basic research on animal models2. 

Sweileh, Waleed M (2018) focused on the 
psychiatric component of diabetes mellitus needs 
to be strengthened and encouraged. At the practical 
level, screening for depression/suicide among patients 
attending primary healthcare clinics is needed to 
optimize health and quality of life of diabetic patients. 
The data retrieved from SciVerse Scopus for retrieve 
relevant literature up to 20163. 

Abrishami, Zahra   (2017) analyzed the research 
output	 in	 the	 field	 of	 diabetes	 complication	 in	 Iran	 in	
details	and	identify	research	gap	in	this	field.	However,	
results show lack of studies with high level of evidence 
including cohorts and systematic reviews in Iran. 
Although the trend of publications is growing but 
considering the importance of this issue, it is not enough 
and	more	funds	should	be	allocated	in	this	field4. 

3Gao Y, et al. (2017) used the WOS and retrieved 
the publications on DM and T cells from  1997 to 2016 
using bibliometric methodology. The study indicated 
that highest contribution came from the United States 
having 61.44% of the citations and the highest H-index. 
China had the 5th place for total publications; the 
quantity of publications on DM and T cells grew rapidly 
around year 2000, but has relatively decreased recently5.

Hemala K (2017) aims that the publication of the 
papers	 in	 Diabetic	 Retinopathy.	 The	 five	 years	 data	
were	collected	the	Diabetic	Retinopathy	Disease	to	find	
out the area of research authors. The information used 
for this research year wise distribution of publication, 
Authors productivity, Source of Journal List, country 
wise distribution, Exponential growth Rate, Arithmetic 

Mean. The Degree of collaboration is 4.736.

Caglar C, (2016) investigated diabetic retinopathy 
(DR) literature using ISI WOS database and to analyze 
the correlation results between socio-economic 
development data and number of DR publications. The 
study found that more DR studies have been published 
in developed countries, DR and other complications 
of diabetes have gradually increased in developing 
countries over recent decades7. 

Mansour, A M (2015) discussed about the citation 
patterns in ophthalmic journals and contrast them 
with major medical and surgical journals from 1997 
to 2009. The study found that JIF rose steadily around 
10% annually in ophthalmic journals, and likewise for 
major medical and surgical journals. JIF of subspecialty 
journal Retina rose from 0.740 in 2000 to 3.088 in 20078. 

K. K. Mueen Ahmed (2014) analyzed the 
1293 Indian publications in cataract research during 
2002-2011using Scopus Citation Database.  Indian 
publications increased from 87 papers in 2002 to 195 
papers in 2011, having growth rate of 10.03%. The study 
was registering an average citation impact per paper of 
3.26 and international collaborative share of 21.58% 
during 2002-20119. 

Liu, Lei (2011)  analyzed the progress in diabetic 
retinopathy (DR) researches between 2000 and 2010 
through bibliometric study.  DR researches changed as 
a linear upward trend, the main researches focused on 
ophthalmology, endocrine and metabolic diseases. There 
has	achieved	a	significant	increase	in	the	number	of	ISI	
publications and collaborations in DR literatures from 
2000 to 201010. 

OBJECTIVES OF THE STUDY

•	 The study the authorship pattern of Diabetic 
Retinopathy	 research	 and	 to	 find	 the	 degree	 of	
collaboration.

•	 To	find	the	 language,	document	 type	and	keyword	
wise distribution of articles in Retinopathy research,

•	 To	 find	 out	 the	 source	 wise	 and	 country	 wise	
distribution of articles in diabetic retinopathy 
research.

METHODOLOGY

For this study, data were retrieved from  Web 
of Science (WoS) using the search term of “diabetic 
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Retinopathy” of papers on the period of 2017. Totally 
2016 records were downloaded and analyzed by using 
Bibexcel. The collected data have been analyzed with 
the Bibexcel, VOSviewer and presented in the form of 
tables and pictures.

Data Analyzing and Interpretation

Table No 1 : Language wise distribution of 
articles

S.No. Language Records Percen-tage

1 English 1976 98.01

2 German 20 0.99

3 Russian 7 0.35

4 Spanish 3 0.15

5 Portuguese 2 0.1

6 Italian 2 0.1

7 French 2 0.1

8 Czech 1 0.05

9 Hungarian 1 0.05

10 Japanese 1 0.05

11 Korean 1 0.05

 Total 2016 100

The table no 1 shows the language wise distribution 
of the articles published in the area of diabetic 
retinopathy. It is known that majorities (98%) of the 
articles were published in English. One percent of the 
article published in the German. In Russian language, 
seven articles were published and three articles were 
published in Spanish. 

Table No: 2 : Document type of the articles

S.No. Document type Records Percen-
tage

1 Article 1448 71.82

2 Meeting Abstract 257 12.75

3 Review 195 9.67

4 Letter 46 2.28

5 Editorial Material 43 2.13

6 Article; Proceedings 
Paper 11 0.55

7 Correction 9 0.45

8 Article; Book 
Chapter 3 0.15

9 Review; Book 
Chapter 3 0.15

10 News Item 1 0.05

 Total 2016 100

The table no 2 shows the document wise publications 
available in the area of diabetic retinopathy in 2017. It 
is noticed that majorities (72%) of the publications 
were related to articles. Around 13% of the documents 
were meeting abstracts and 10% of the documents were 
reviews. 2% of the letters and editorial materials were 
published. 10 numbers of records found to be as articles 
as proceedings papers and lesser number of records 
found under the heading of corrections, book chapters 
articles & Reviews and news item. 

Table No 3: Keyword wise distribution

S.No. Keyword Records Percen-
tage

1 Diabetic-Retinopathy 418 4.92

2 Retinopathy 192 2.26

3 Endothelial Growth-
Factor 190 2.24

4 Prevalence 187 2.2

5 Mellitus 156 1.84

6 Disease 138 1.63

7 Macular Degeneration 134 1.58

8 Risk-Factors 132 1.55

9 Complications 130 1.53

10 Macular Edema 126 1.48

11 Expression 119 1.4

12 Optical Coherence 
Tomography 116 1.37

13 Oxidative Stress 107 1.26

14 Population 83 0.98

15 Progression 77 0.91

Cont... Table No: 2 : Document type of the articles
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16 Proliferative Diabetic-
Retinopathy 75 0.88

17 Eye 68 0.8

18 Association 67 0.79

19 Ranibizumab 66 0.78

20 Angiogenesis 64 0.75

The table no 3 shows the distribution of the articles 
by the keywords. For understanding purpose, the top 20 

keywords were listed for analysis. 418 numbers (5%) 
of articles were published with keyword of diabetic 
retinopathy. Around 2 % of the articles were published 
on retinopathy, endothelial growth factor and prevalence 
keywords. One percent of the articles were published 
with the keyword of Mellitus, Disease, Macular 
Degeneration, Risk-Factors, Complications, Macular 
Edema, Expression, Optical Coherence Tomography and 
Oxidative Stress. Lesser than one percent of the articles 
were published with the keywords of Population,, 
Progression,  Proliferative Diabetic-Retinopathy,  Eye, 
Association, Ranibizumab and Angiogenesis

Cont... Table No 3: Keyword wise distribution

Figure No 1: Keyword distribution of articles
Table no 4 : Authorship Pattern

S.No. Authors No.of publications Percen-tage

1 Single author 78 3.87
2 Two authors 174 8.63
3 Three authors 220 10.91
4 Four authors 272 13.49
5 Five authors 261 12.95
6 Six authors 256 12.7
7 Seven authors 199 9.87
8 Eight authors 171 8.48
9 Nine authors 111 5.51
10 Ten authors 95 4.71
11 Above Ten authors 179 8.88
 Total 2016 100
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The table no 4 shows the authorship pattern of the 
articles published in the area of diabetic retinopathy. It 
is noticed from the table that 13.49% of the articles were 
published by four authors. Around 12.95% of the articles 
were	published	by	five	authors	and	12.7%	of	the	articles	
published by six authors. 9.87% of the articles had seven 

authorship patterns. 8.88% of the articles were published 
by more than ten authors. 8.63% of the articles were 
published by two authors. 8.48% of the articles were 
published by eight authors. It is highlighted that only 
3.87% of the articles were published by single author. 

Table No: 5 ; Degree of Collaboration

S.No. Authorship pattern  Publications Percen-tage Degree of Collaboration 

1 Single author 78 3.87  

2 Multiple Authors 1938 96.13 0.96

 Total 2016 100  

Degree of collaboration is an examination of the 
prominent area of inquiry in the study indicating the 
trend in patterns of single and joint authorship in the 
publication.  It is found that the degree of collaboration 

diabetic retinopathy wad 0.96. As the degree of 
collaboration exceeds 0.5, it indicates a high degree of 
collaborative research in diabetic retinopathy which is 
already evident from Table number 5.

Table No: 6: Source wise Distribution of Publications

S.No. Types of Source Records Percen-tage

1 Investigative Ophthalmology & Visual Science 228 11.65

2 Retina-The Journal Of Retinal And Vitreous Diseases 54 2.76

3 Plos One 50 2.55

4 Scientific	Reports 42 2.15

5 European Journal Of Ophthalmology 38 1.94

6 Acta Ophthalmologica 34 1.74

7 Graefes Archive For Clinical And Experimental Ophthalmology 33 1.69

8 International Journal Of Ophthalmology 33 1.69

9 Jama Ophthalmology 29 1.48

10 Ophthalmology 29 1.48

The table no 6 shows the top 10 source wise 
distribution of the publications in the area of diabetic 
retinopathy. It is noticed that 228 (11.65%) records were 
found in Investigative Ophthalmology & Visual Science.  
54 (2.76%) records found in Retina-The Journal Of 

Retinal And Vitreous Diseases, 50 (2.55%) of the 
articles published in  PLOS One. 42 (2.15%)  numbers 
of	 the	 articles	 found	 in	Scientific	Reports.	 38	 (1.94%)	
numbers of the records found in  European Journal Of 
Ophthalmology
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Figure No: 2: Mapping of Country Collaboration

Table No: 7: Country wise distribution top 10 
countries

S.No. Country Records Percentage
1 USA 562 21.55
2 Peoples R China 363 13.92
3 UK 171 6.56
4 India 149 5.71
5 Japan 144 5.52
6 Italy 105 4.02
7 Germany 88 3.37
8 Australia 84 3.22
9 South Korea 77 2.95
10 Singapore 67 2.57

The table no 7 shows the top ten countries wise 
distribution of the articles in the area of diabetic 
retinopathy in the year 2017. It is noticed that 562 
(21.55%) of the articles were published from USA.  
13.92%  (363 no) of the articles were published from 
Republic China. 171 numbers (6.56%) of the articles 
were published from UK. 6% of the articles were 
contributed from India and Japan. It is followed by Italy, 
Germany, Australia, South Korea and Singapore. 

The above VOSviewer picture shows the mapping 
between co-authorship with country wise contribution. 
Out of 93 countries, 49 records meet the conditions of 

maximum number of authors per documents 5. All the 
49 records were taken for mapping. Yellow color score 
shows the high density contribution countries in the area 
of diabetic retinopathy.  

Figure No: 3: Country Collaboration
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The	figure	no	3	shows	the	Pajek	output	of	country	wise	collaboration	of	the	diabetic	retinopathy	in	the	year	2017.	
From the picture it is understand about more collaboration found among top 10 countries such as USA, Peoples R 
China, UK, India, Japan, Italy, Germany, Australia, South Korea and Singapore

Figure No:4: Mapping of Co-authorship with authors

The above VOSviewer picture shows the mapping between co-authorship with authors. Out of 8179 authors, 228 
records meet the conditions of maximum number of authors per documents 25 and minimum authors as 5.  Among 
this top most 100 records taken for the mapping.  Red color score about maximum of 5 and Blue color score about 
minimum of 1 and shows the relationship. 

Figure No: 5 Mapping of Co-authorship with authors
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The above VOSviewer picture shows the mapping 
between citation with the organization of the authors. 
Out of 2418 citation records, 203 organization records 
meets the conditions of maximum number of authors per 
documents 25 and minimum authors as 5.  Among this 
top most 170 records taken for the mapping.  The highly 
contributed citation with the organizations highlighted 
in the bright colors.  

FINDINGS

•	 It is understood that 98% of the articles were 
published in English. One percent of the article 
published in the German. In Russian language, 

•	 The study indicated that 72% of the publications 
were related to articles and it was followed by 
.meeting abstracts and reviews. 

•	 It is understand that 5% of articles were published 
with keyword of diabetic retinopathy and 2 % of the 
articles were published on retinopathy, endothelial 
growth factor and prevalence keywords. 

•	 It is noticed that 13.49% of the articles were 
published by four authors and 12.95% of the articles 
were	published	by	five	authors	It	is	highlighted	that	
only 3.87% of the articles were published by single 
author. 

•	 It is found that the degree of collaboration diabetic 
retinopathy wad 0.96 which having high degree of 
collaborative research in diabetic retinopathy  

•	 Most of the DR article were published from 
Investigative Ophthalmology & Visual Science and 
followed by Retina-The Journal Of Retinal And 
Vitreous Diseases and PLOS One. 

•	 It is understand from the study that 21.55% of the 
articles were published from USA,   13.92%   of the 
articles were published from Republic China. 

•	 Using the VOSviewer, mapping between co-
authorship with country wise contribution found. 
Out of 93 countries, 49 records meet the conditions 
of maximum number of authors per documents 5. 

•	 Pajek output shows about more collaboration found 
among top 10 countries such as USA, Peoples R 
China, UK, India, Japan, Italy, Germany, Australia, 
South Korea and Singapore

•	 The mapping between co-authorship with authors 
indicated about the out of 8179 authors, 228 co-
authorship data were taken.   Red color score about 

maximum of 5 and Blue color score about minimum 
of 1 and analyzed the relationship. 

•	 Mapping between citation with the organization 
of the authors through the data of 2418 citation 
records and  203 organization. Among this top 
most 170 records taken for the mapping.  The 
highly contributed citation with the organizations 
highlighted in the bright colors.  

CONCLUSION

The results of the present scientometric analysis 
showed	 promising	 output	 of	 scientific	 publications	 in	
diabetic retinopathy and comparatively high-quality 
of	scientific	productions	 in	 this	field.	 In	 this	paper,	we	
have presented VOSviewer, a freely available computer 
program for constructing and viewing bibliometric 
maps. VOSviewer pays special attention to the graphical 
representation of bibliometric maps. This study provided 
practical information to researchers who look for studies 
with potentially highly citations, and also would be 
helpful for researchers to conduct better researches that 
eventually	could	lead	to	more	publications	in	this	field.	
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ABSTRACT

Aggressive	Packet	Combining	 (APC)	 is	 one	 of	 the	most	 convenient	 and	 efficient	 tool	 for	 receiving	 the	
corrected version of the transmitted packet. In APC three copies of each packet is transmitted from source to 
the destination and receiver performs majority logic on the received erroneous copies to extract the correct 
version. However one of the major drawback of this scheme lies in the  fact that it fails to correct the error 
when erroneous bits are present in two or more transmitted copies or at the same bit location. To overcome 
these	 limitations	of	 conventional	APC	we	proposed	 a	new	modified	version	of	APC	by	 considering	 the	
physical	signal	through	which	the	transmitted	copy	can	be	more	efficiently	and	coherently	received	by	the	
receiver. Study and analysis made in this paper clearly reveals that the proposed scheme is indeed superior 
to that of conventional APC

Keywords: Aggressive Packet Combining, Correction capability,Third bits left/right shift, circular Left shift, 
MSB,LSB, Physical level, error control.

INTRODUCTION

To transmit data reliably from a source to a 
destination is indeed a research challenge for the 
scientists and researchers for many years..For this 
purpose Backward Error Correction (BEC) and 
Forward Error Correction (FEC) are the two methods 
that are extensively used in this regard. BEC has 
found its application in  wired  transmission  
and  FEC in wireless transmission1,2.  BEC  
technique  is  found  to  be  cost effective  and  
due  to  this  many  researchers  are  trying  to 
implement  BEC  for  wireless  transmission  
of  data.  In the traditional error correction 
technique, an erroneous packet is dropped. But 
the erroneous packet may have both correct and 
erroneous   information.   Chakraborty3proposed 
Packet Combining scheme, a simple technique 
to explore the information present in erroneous 
packet. In PC scheme bit errors are located 
by XORing two erroneous copies of the packet.
Leung4 proposed APC. APC is a low latency error 
correction scheme, so it is important for wireless 
data network. APC is well established and well 
studied elsewhere performance, so it is important for 
wireless data network5-8. In APC transmitter transmits 

three copies of the packet through the same transmission 
link. The receiver applies bit wise majority logic to 
recover a correct copy of the packet. It is well studied 
that APC offers better performance. But APC suffers 
from many drawbacks. The major limitation of APC is 
its inability to correct the errors when errors are present 
at same bit location of two or more copies. Receiver 
applies bit wise majority logic to recover a correct 
copy of the packet. It is well studied that APC offers 
better performance, so it is important for wireless data 
network. APC is well established and studied elsewhere. 
In APC transmitter trasnsmits three copies of the packet.  
The receiver applies bit wise majority logic to recover 
a correct copy of the packet. It is well studied that APC 
offers better performance. But APC suffers fom many 
flaws.	The	major	limitation	of	APC is its inability to  
correct  the  errors  when  errors are present at same bit 
location of two or more copies9-11. 

The Review of Aggressive Packet Combining 
(APC) Scheme 

Aggressive	Packet	Combining	(APC)	is	a	modified	
form of Packet Combining scheme. Here three copies 
of a packet are sent via same transmission link to the 
receiver. At the receiver side all the three copies are 
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received erroneously .The Receiver then applies majority 
logic bit by bit  the received three erroneous copies. 

For Example: 

Original Packet:   11000001 

 First Copy:         10000001 

Second Copy:      01000001 

Third Copy:         11010001 

The Majority Logic:  11000001 which is the original 
packet. 

In case where the generated copy after applying 
majority logic is not correct, the receiver searches for 
the least reliable bits and after selection of the least 
reliable bits the receiver applies brute force correction to 
that bits followed by error detection. In case of failure, 
it is request retransmission request to the transmitter in 
which the sender sends three copies for transmission.  

The	Proposed	Scheme	of	Modified	APC	

Protocol I 

Suppose original packet:  “11101000 ”.As per 
proposed new protocol 1st and 3rd copy will be send as 
it is sender as receiver but second  copy will be send 
as “00010111” also we are assuming that error places 
will be (-) error from MSB in 1st and 2nd copy and 
positive error at 3rd place from MSB in 3rd copy in the 
environment of non-repeated error syndrome. 

First copy     11001000 

Second Copy   11101000 

Third Copy   11101000 

________________________________ 

                          11101000 

Applying majority logic: 11101000 original copy of 
the packet that we have sent at sender side. 

On the other hand 1st copy 10101011 and 2nd copy 
01010111 and 3rd copy 10101011 here 1st and 3rd copy as 
it is transmitted and 2copy 1bit left shift: So it is the part 
of sender copy  

1st copy    10101011 

2nd copy   01011011 

3rd Copy   10101011 

___________________________________  

                          10101011 

Study	and	Analysis	of	Modified	Aggressive	Packet	
Combining with Consideration of the Physical Signal  3

The receiving side receive easily able to collect the 
sender copy :

The Receiving  side will be  

1st copy    10101011 

2nd copy   10101011 

3rd copy   10101011 

10101011 

On the other hand with error  

1st copy    10100011 

2nd copy   01110111 

3rd copy   10100011 

10100011 

Receiver of this receive the sender information 

1st copy    10100011 

 
 

2 nd  copy   10111011  
3 rd  copy   10100011  
                           10100011  

 

Fig 1. Physical level signal of  Protocol I 
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Protocol II 

Another example we like to describe in the 
environment of repeated error syndrome, suppose 
original data stream is 11011100. 

First copy:  11101000 

Second Copy   00010111 

Third Copy   11101000 

________________________________ 

                          11101000 

Sender side 11101000 bit 

Receiver side receive the information:- 

The Receiving  side will be   
1st copy    11101000  

 

2 nd  copy   00010111  
3 rd  copy   11101000  
                           11101000  

 

Fig 2. Physical level signal of Protocol II 

Protocol 1:

In this protocol, the 1st, 2nd and the 3rd copy is 
transmitted as it is. In this transmission, assuming the 
error places are (-) error in 3rd bit and (+) ve error in 
5th bit from MSB in the environment of repeated error 
syndrome

Suppose original data stream is 10101011

Different physical level representation are:

1st, 2nd and 3rd copy:
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Representation of errors

At the receiver side:-

1 0 1 0 00 1 1

1 0 1 0 0 0 1 1

1 0100011

1 0 1 0 0 0 1 1 Unable to generate the correct packet.

Physical level representation at the receiver.

Protocol 2:

In	 this	 protocol	 while	 transmitting	 the	 first	 copy,	
the last four bytes are reversed. In the second copy, the 
whole bytes are reversed and the 3rd copy is transmitted 
as it is. In the transmission assuming that the error places 
will be (-) ve error at 3rd	place	from	MSB	in	the	first	and	
second copy and (+) ve at 3rd place from MSB in the 
third copy.

Suppose original data stream: 10101011

Different Physical level representation are:

Representation	of	first	copy.

Representation of second copy

Representation of third copy.

At the receiver side:

1 0 0 0 1 0 1 1

1 0 1 0 1 0 1 1

1 0 1 0 1 0 1 1

1 0 1 0 1 0 1 1 which is the correct packet

Representation	of	first	received	packet

Representation of second and third received 
packet.
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Protocol 3:

In this protocol , during the transmission of the 
first	copy	the	last	four	bytes	are	reversed.	In	the	second	
copy left bit circular shift is applied and the third 
copy is received as it is. The different physical level 
representations are-

Physical	Representation	of	first	copy:

Physical level representation of second copy

Physical level representation of third copy

Suppose transmitted bit stream 10101011. Assuming 
error positions as (+)ve from 4th	bit	of	MSB	in	the	first	
and second copy and (-) ve from 4th bit of MSB in the 
third copy in the environment of non repeated error 
syndrome. 

Error	positions	of	first	and	second	copy

Error positions of third copy.

At the receiver side:

1 0 1 1 1 0 1 1

1 0 1 0 1 0 1 1

1 0 1 0 1 0 1 1

1 0 1 0 1 0 1 1   which is the correct packet

First received packet

Second and third received packet.
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CONCLUSION 

As per the suggested protocols the correction 
capability and reliability of APC is improved by a 
considerable extent. Through these protocols the 
corrected copies of the packets can be recovered at the 
receiver with ease. Therefore the proposed scheme can 
be	considered	fruitful	and	beneficial	in	data	transmission	
over wireless networks. 
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ABSTRACT: 

Black cotton soils which are well known for their expansive nature are a worldwide problem posing 
many	challenges	to	civil	engineers,	construction	firms	and	owners.	Stabilization	of	black	cotton	soils	with	
different additive materials has likewise achieved great progress and on account of fast industrialization all 
through the world; the generation of enormous amount of waste materials creates ecological issue as well as 
disposal problems. Numerous methods have been developed by many researchers to enhance the mechanical 
properties of soil by incorporating an extensive variety of stabilizing materials. An attempt has been made in 
this paper to utilize Ground granulated blast furnace slag(GGBS), an industrial by product and polypropylene 
fibres	as	stabilizing	materials.	The	impact	of	GGBS	and	polypropylene	fibers	on	certain	properties	of	soil,	
for	example,	Atterberg	limits,	compaction	characteristics	(MDD,	OMC),	Unconfined	compressive	strength	
(UCS) and Free swell had been examined. All the tests were performed on the samples by utilizing GGBS 
and	12mm	polypropylene	fibers.	A	series	of	UCS	and	Free	swell	tests	were	carried	out	on	black	cotton	soil	
by	varying	percentage	of	GGBS	(0%,	10%,	20%,	30%,	40%	50%,	60%)	and	polypropylene	fibers	of	length	
12 mm and proportions (0%, 0.25% 0.50%, 0.75%, 1.00%) by weight of dry soil with optimum percentage 
of	slag).	Results	of	various	tests	demonstrated	the	inclusion	of	GGBS	and	polypropylene	fibers	in	soil	with	
appropriate proportion improved strength and swelling behavior of soils. 

Key words: Black cotton soil; GGBS; Polypropylene fibre; unconfined compressive strength; free swell index

INTRODUCTION

Black cotton soils cause serious harm to property 
on account of their expansive nature. They are highly 
fertile for agricultural purposes but pose severe 
problems to the pavements, embankments and light to 
medium loaded residential buildings resting on them 
due to cyclic volumetric changes caused by moisture 
fluctuation.	This	volume	change	behaviour	is	the	reason	
for cracking to the overlying structures. The reason for 
this behaviour is due to presence of clay mineral such as 
montmorillonite that has an expanding lattice structure. 
During monsoon’s, this montmorillonite mineral has the 
behaviour of absorbing water, swelling and becoming 
soft due to which the water bearing ability of the soil is 
reduced. In summer seasons, on account of evaporation 
of water, the soil shrinks and becomes harder. This 
type of alternate swelling and shrinkage behaviour of 

black cotton soil resulting in severe losses to buildings, 
pavements and embankments.

Thus black cotton soils are to be stabilized in order 
to	 resolve	 its	 insufficiencies	 in	 engineering	 properties	
to use especially asa pavement material. Different 
stabilizers	 like	 lime,	 fly	 ash,	 blast	 furnace	 slag	 are	
available. Lime and cement are the most widely used 
stabilizers for improving the strength of the black cotton 
soils1,2. On account of cement and lime being expensive 
these days resulting in increment of the total project 
cost. Thus research has mainly focused on lessening 
the expenditure of the binders. One more issue which 
the world is confronting these days is the disposal 
of industrial wastes like Fly ash, Ground granulated 
blast furnace slag (GGBS). Use of these byproducts 
as additives for black cotton soils not only reduces the 
project	cost	but	also	helps	in	reducing	landfill	problems3.
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Addition	 of	 fibers	 to	 the	 soil-binder	 mix	 leads	 to	 the	
improvement	of	tensile	and	flexural	strength	of	the	soil.4 
observed	the	effect	of	polypropylene	fibers	on	cemented	
and	 uncemented	 clayey	 soils	 and	 found	 that	 fiber	
inclusions leads to the increment in the shear strength 
and reduction in post peak strength.5 studied the effect 
of	fibers	on	fly	ash	embedded	clayey	soil	and	observed	
a	 drastic	 improvement	 in	 unconfined	 compressive	
strength and soaked CBR.6performed durability tests 
on expansive soil with and without lime kiln dust and 
quarry	 fines	 and	 concluded	 that	 addition	 of	 lime	 kiln	
dust	 is	 more	 durable	 when	 compared	 to	 quarry	 fines	
addition to expansive soil. 

From the above literature, it is observed that less 
research	has	been	done	on	the	effect	of	fiber	on	the	binder	
embedded black cotton soil. In the present study, effect 
of	polypropylene	fibers	on	the	unconfined	compressive	
strength of GGBS embedded black cotton soil has 
been studied. Compaction characteristics and swelling 
behaviour	of	GGBS-fiber	reinforced	soil	are	compared	

with virgin black cotton soil. 

MATERIALS AND METHOD

Black Cotton Soil: Local Black Cotton soil was 
collected, air dried and stored in containers. Below 
natural ground level at a depth of 1m, soil was collected 
by open excavation and sieved through 4.75mm sieve 
for performing various tests and the index properties of 
BC soil are listed in Table 1

Ground Granulated Blast Furnace Slag (GGBS):  
GGBS which is popularly known as steel slag was 
collected from nearby steel manufacturing unit which 
contains nearly 33% calcium oxide which can be 
observed from Table 2. 

Polypropylene Fibers: In recent years the uses of 
fibers	 in	 various	 fields	 have	 gained	much	 importance.	
The	 research	 on	 fiber-reinforced	 soils	 demonstrated	
that	this	material	might	be	a	practical	and	cost	efficient.	
Polypropylene	fibres	of	aspect	ratio	300	are	used	and	the	
properties	of	the	fibres	are	presented	in	table	3.

Table 1: Properties of Black cotton soil

S. No Properties BC Soil

1 Specific	gravity 2.65

2

Grain size analysis
Gravel (%)
Sand (%)
Silt (%)
Clay (%)

4
29
40
27

3 Liquid limit 59

4 Plastic limit 18

5 Plasticity index 41

6 IS	Soil	classification CH

7
Compaction properties
Optimum moisture content (%)
Maximum dry density (g/cm3)

16.6
1.68

8 Unconfined	compressive	strength	(kg/cm2) 2.01
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Table: 2 Chemical Composition of GGBS (% by mass)

Chemical 
Composition SiO2 MgO Fe2O3 SO3 Cao MnO Na2O Al2O3 LOI

GGBS 34.06 7.89 0.8 0.9 32.6 0.31 0.22 20 NIL

Table: 3 Physical properties of Polypropylene fibres (given by manufacturer)

S. No Type of Fibre Polypro-pylene

1 Length (mm) 12mm

2 Specific	gravity 0.90-0.91

3 Diameter (mm) 0.04mm

4 Tensile strength (Mpa) 450

5 Melting point (0 c) 165

6 Heat resistance (0 c) <130

Specific	gravity	test	was	carried	out	by	Pycnometer	
as per for BC soil7. Grain size analysis tests are conducted 
according to respectively which consists of 40% silt and 
27% clay. This method is followed for size of particles 
more than 75micron only8. Hydrometer analysis was 
carried out for size of particles less than 75micron. 
Atterberg limits, liquid limit as per and plastic limit were 
performed on various soil-GGBS mixes and the optimum 
content was determined9. Standard proctor compaction 
tests were conducted as per on the soil-GGBS mixtures 
where increment in OMC and decrement in MDD is 
observed with increase in GGBS content10.Unconfined	
compressive strength tests were performed on different 
fibre	embedded	GGBS	soil	mix	according	 11. The Free 
Swell Index of the soil was carried in accordance with 
the for the various soil-GGBS mixes.12

RESULTS AND DISCUSSIONS

Atterberg’s limits

The	 test	 results	 from	fig.	 1	 shows	 that	 LL	 and	 PI	
decreased whereas PL increased for BC Soil mixed with 
GGBS. This is because of the diffused double layer 
thickness	 reduction	 and	 flocculation	 of	 clay	 particles.	
Addition	of	GGBS	to	BC	soil	significantly	reduced	the	
plasticity index of black cotton soil. This implies there 
is	a	significant	reduction	in	swell	potential	by	addition	
of	GGBS	to	BC	Soil.	From	the	fig,	we	can	observe	that	
the liquid limit and plastic limit shows similar results for 
40%, 50% and 60% soil-GGBS mixes thereby indicating 
40% GGBS content as optimum value.

Fig 1: variations of liquid limit, plastic limit and plasticity index with addition of GGBS
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Standard proctor test

The standard proctor tests were conducted by mixing different percentages of GGBS from 10% to 50% to the 
Black	cotton	soil.	After	selecting	suitable	proportion	of	GGBS	as	40%,	polypropylene	fibres	were	mixed	from	0.25%	
to 1% in increments of 0.25% and standard proctor tests were conducted on these mixes.

Figure 2: showing changes in OMC and MDD with addition of GGBS to BC soil.

From	figure	2,	it	is	observed	that	there	is	an	increase	
in the OMC and decrease in MDD when GGBS is added 
to BC Soil. The decrease of the MDD by adding GGBS 
to	BC	Soil	 is	mainly	 due	 to	 its	 lower	 specific	 gravity	
and the immediate formation of cementation products. 
The pozzolanic reaction between BC soil and GGBS 
is responsible for increase in OMC. As GGBS content 
increases, the water sensitivity of GGBS stabilized clay 

decreases i.e., causing only a minor change in dry density 
with large increase in water content. The dry density 
increased with GGBS increment upto 40% whereas for 
50% GGBS addition, the dry density decreases indicating 
40%	GGBS	content	as	optimum	value.From	figure	3,	is	
can be seen that the MDD value decreases with increase 
in	 fibre	 content	 whereas	 maintaining	 nearby	 constant	
OMC of 16%. 

Figure: 3 Showing changes in OMC and MDD of BC soil treated with 40% GGBS with varying percentages of Polypropylene 
fibres
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Unconfined compressive strength

The	 unconfined	 compressive	 strength	 tests	 were	
conducted on the optimum mixes which are selected 
from standard proctor’s compaction test. The stress-
strain behaviour of different composites with 28 curing 
period	is	shown	in	figure	4.	Up	to	40%	GGBS,	there	is	
a	drastic	increment	in	unconfined	compressive	strength	
and there after reduction in UCS strength is observed.The 

reason for this behaviour is due to the fact that complete 
consumption of Ca(OH)2 by the natural pozzolonic 
material in the soil happening at 40% GGBS. It can be 
observed that the maximum UCS is coinciding with the 
GGBS	fixation	point	obtained	from	the	Atterbergs	limits.	
For more than 40% increment in GGBS content results 
in non-occurrence of pozzolonic reaction and the added 
GGBS particle remain as unbounded particles thereby 
resulting in the reduction of overall strength. 

Figure 4:  Stress-Strain behaviour of BC soil treated with GGBS for a curing period of 28 days

In	the	presence	of	fibers,	even	when	the	soil	deforms	
in compression, the normal strains in certain other 
directions may be a tensile extension. The deformation 
is	 resisted	 by	 fibers	 in	 the	 direction	 of	 the	 tensile	
strains	 through	 fiber–soil	 frictional	 interactions,	 and	
the	high	 tensile	strength	of	 the	fiber	 itself.	The	overall	
failure surface is larger and non-planar, owing to the 

presence	of	fibers,	 and	 the	 failure	 load	and	energy	are	
increased.	Thus,	 from	 the	 figure	 5,	 it	 is	 observed	 that	
the	peak	strength	 increases	 for	fibre	mixed	soil-GGBS	
samples when compared to soil-GGBS mixes. The UCS 
value	 increases	 till	 0.75%	fibre	 inclusions	whereas	 on	
1%	 addition	 of	 fibres	 UCS	 value	 decreased	 thereby	
indicating	0.75%	fibres	as	optimum	content.

Figure 5: Stress-Strain behaviour of BC soil treated with 40% GGBS with varying percentages of Polypropylene fibres for a 
curing period of 28 days
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calcium ions presented in the in GGBS there by leading 
to the formation of calcium aluminates and calcium 
silicates which reacts with water and hydration takes 
place due to pozzolonic reaction The paste which is 
formed will form a stable cementitious bonded-structure 
on treatment with slag.On the other hand, as expansive 
soil is sensitive to the moisture and swelling occurs 
whereas for treated soils GGBS helps in the prevention 
of moisture to expel out of soil particles. 

Free swell

Figure 6: Swell% of BC soil treated with varying percentages of GGBS

From	fig.	6,	it	is	observed	that	when	free	swell	tests	
were performed on BC soil with different GGBS mixes 
and it was observed that the swell percent reduced from 
24% to 5% for 1000 mins with increase in GGBS from 
0% to 40% and for 50% GGBS mix the swell percent 
was observed to be nearly same as 40% GGBS mix 
which	can	be	observed	from	fig6.

In the expansive soil swell percentage is reduced 
due to exchange of sodium ions in expansive soils with 

Figure 7: Swell percentage of BC soil treated with 40% GGBS with varying percentages of polypropylene fibres   
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Free Swell percent tests were performed on BC soil 
+ 40% GGBS content which is considered as optimum 
percentage	and	the	glass	fibres	were	added	in	increments	
of	0.25%	till	1%.	From	fig.	7	it	is	observed	that	the	swell	
percent at 40% GGBS was observed to be 5% which was 
further	decreased	to	2%	with	increase	in	glass	fibres	from	
0.25% to 0.75% where similar results were observed 
for	 soil-GGBS	mix	with	1%	glass	fibre	 inclusion.	The	
reason behind this is that as the soil swells, the stretching 
of	the	fiberoccurs	and	throughout	the	length	of	the	fiber	
tension will be induced which helps in reduction of 
further	swelling.	The	more	the	fibers	connection	with	the	
soil particles, the better effects on swelling reduction.

CONCLUSIONS

The following conclusions can be drawn from the 
experimental results: 

The LL, PI decreased and PL increased with 
increase in GGBS content on account of the reduction in 
the	thickness	of	the	diffuse	double	layer	and	flocculation	
of clay particles. On further increment in GGBS content 
from 40% LL, PL and PI values are nearly constant. 
Thus, 40% GGBS is taken as optimum content.

Addition of GGBS to the BC soil results in increment 
of maximum dry density and decrement in optimum 
moisture content because of the reduction in clay content 
and increment in frictional resistance.

The	increment	in	Unconfined	Compressive	strength	
is observed on addition of GGBS up to 40% for 28 days 
curing period whereas decrement in strength is observed 
on further addition of GGBS. The UCS value of soil- 
GGBS- mix is observed to be higher when compared to 
soil-GGBS mix on account of the higher tensile strength 
of	fibre	itself.

Free swell percent is reduced considerably with 
increment in GGBS content because of the stable 
cementitious bonded-structure formed through the slag 
treated soil
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ABSTRACT

‘Sustainability’ is a kind of policy concept which emphasizes a system of harmonious development. This 
dynamic system is composed of economic growth, well-protected environment and stable society, it 
devotes to a well-being achievement from generation to generation of human society. This study discusses 
the application of “sustainability’ to archaeological site management, several possible methods, such as 
educational interpretation, a participatory planning process and the ecotourism, are analyzed. Although some 
of applications are inevitably faced with problems because the site management is a complicate process, 
the	notion	of	‘sustainability’	helps	to	promote	and	develop	a	long-term	plan	that	is	beneficial	to	both	local	
society and archaeological site.

Keywords: Sustainability, Archaeological Management, Long-Term Development, Well Protection

INTRODUCTION

As a kind of policy concept, ‘sustainability’ 
was promoted in the Brundtland Report of 1987, the 
document discussed the tension between human desire 
and limited resources1. Currently, with the increasingly 
social and environmental problems worldwide, 
‘sustainability’	 is	 becoming	 a	 significant	 term	because	
it	 is	 believed	 to	 help	 solve	 these	 difficulties.	 Sheehan	
(2009)2 claimed that ‘sustainability’ is usually concerned 
with social, economic and environmental system. Thus, 
this	 term	might	 be	 able	 to	 apply	 to	many	 fields,	 such	
as archaeological site management. In fact, before 
considering the application of ‘sustainability’, it is wise 
to rethink the notion of this term. This probably helps 
lead the work more effectively. The purpose of this study 
is to discuss the concept of ‘sustainability’ and critically 
analyze some possible applications to archaeological site 
management. The discussion of this study will help to 
promote the related research in sustainable development 
of archaeological site. 

The study achieved objective by being divided into 
three main parts. Firstly, there is a discussion about the 
concept of ‘sustainability’. In part two, three possible 
applications are critically analyzed by discussing their 
benefits	 and	 potential	 limitations.	The	 last	 part	 of	 this	
study concludes discussions above and argue that in 

general while some applications may be faced with 
potential problems, the notion of ‘sustainability’ which 
strongly links to sustainable development, is of great 
importance to archaeological site management. 

Notion of ‘sustainability’

The concept of ‘sustainability’ is not a static 
one, according to Kuhlam and Farrington(2010)1, it 
has changed over a long historical period. Thus, it is 
necessary	to	briefly	introduce	the	evolution	of	this	term.	
The notion of ‘sustainability’ was originally created 
in forestry to warn woodcutters against harvesting 
more than new growth3. Obviously, this concept began 
to discusses a relation between human and nature at 
that time. Indeed, there usually is an opposite relation 
between human and nature, because the development of 
human society inevitably causes consumption of natural 
resources. Currently, the consumption experiences 
increasing trend and further generates many problems on 
environment, such as global warming, water pollution 
and	 desertification.	 With	 the	 development	 of	 human	
society and the consumption of nature, how to deal with 
this opposite relation possibly will become a permanent 
topic between human and nature.
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Over a long period, ‘sustainability’ also has been 
regarded as a natural topic of research by economists. 
For example, a theory about looming mass starvation 
was published by Thomas Malthus in 1798. Another 
example is that Harold Hotelling formulated a theory 
about the optimal rate of exploitation of non-renewable 
resources in 19361.

According to Kuhlam and Farrington(2010), 
the report of the club of Rome forecast that many 
important resources would be exhausted within one 
or two generations, this point of view captured the 
attention of global public policy1. In 1987, the World 
Commission published another famous report which is 
named Brundtland Report. This report includes a famous 
definition	 of	 ‘sustainable	 development’	which	 still	 has	
significant	 impact	 on	 current	 society.	As	 it	 defines,	 “	
sustainable development is a development that meets the 
needs of the present without compromising the ability of 
future generation to meet their own needs”4 . The reason 
why	 this	 definition	 has	 lasting	 influence	 is	 that	 it	 not	
only emphasizes the tension between natural resources 
and present generation, but also considers the need of 
future	generation.	According	to	this	definition,	the	term	
which is called ‘sustainability’ should be considered as 
a dynamic concept.

In fact, except this famous report, there were 
countless	 definitions	 of	 ‘sustainability’	 in	 history.	 For	
example, Sheehan(2009)2 asserted that ‘sustainability’ 
means	people	need	to	find	a	way	to	lead	wealthy,	healthy	
and stable lives without damaging present environment 
and welfare of future generation. In addition, 
‘sustainability’ might also represents a new course which 
can help to improve the quality of lives from generation 
to generation though economic and eco-friendly 
development5. Kuhlam and Farrington(2010) believed 
that sustainable development is a undertaking to achieve 
high quality of lives though economic development, 
social development and environmental protection1. 
Clearly,	 all	 of	 these	 definitions	 almost	 involve	 three	
elements: economy, environment and society. In fact, 
even two decades ago, Elkington(1994) pointed out 
the Triple Bottom Line concept which emphasized that 
‘sustainability’ is mainly concerned with those three 
elements6.

According to Elkington(1994), this concept is 
a reliable way to operationalize corporate social 
responsibility. The triple Bottom Line can be divided into 

economic bottom line, environmental bottom line and 
social bottom line. As the term described, ‘sustainability’ 
means people need to keep a balance between these 
three	lines.	More	specifically,	the	development	of	profit	
should care for the environment and human society.This 
essay will respectively discuss these three elements and 
summarize a personal view of ‘sustainability’6.

One of important purposes of ‘sustainability’ is 
to maintain economic development6. Thus, analyzing 
the objective of economic development might help to 
understand the notion of ‘sustainability’. Currently, 
economy is often regarded as equation of money1. 
Indeed, as a part of economy, money possibly is a symbol 
of economy in some areas. However, it is hard to agree 
that money can represent everything about economy 
because economy also includes other factors,such 
as	 products.	Thus,	 it	 is	 also	 difficult	 to	 claim	 that	 the	
purpose of economic development is only to make more 
profits	 or	 improve	 income.	 Generally,	 there	 is	 a	 link	
between economy and quality of live. With the rapid 
growth of economy, the fact is that the quality of live has 
become higher than ever before. Moreover, people tend 
to	feel	more	satisfied	because	a	high	quality	of	live	may	
help them meet their needs more easily. Thereby, the 
development of economy plays an indirect but important 
role in helping people meet their desires. This probably 
can be considered as the main purpose of economic 
development.

According to the triple bottom line, environment 
is another crucial element in notion of ‘sustainability’. 
Sheehan(2009) thought that environment is composed of 
diverse resources. Hence, resources can be regarded as a 
symbol of environment2. In fact, the growth of economy 
usually relies on consumption of resources and some 
of resources are nonrenewable. Therefore, protecting 
environment is important for humans to achieve a kind 
of	 development	 that	 can	 be	 beneficial	 to	 both	 present	
generation and future generation. Furthermore, one 
of	 most	 significant	 processes	 of	 conservation	 is	 to	
define	 what	 kind	 of	 resources	 should	 be	 regarded	 as	
environment. Because this can help people identify the 
targets which they need preserve. Indeed, when people 
consider environment, it is common that they tent to 
associate this word with nature because they can easily 
feel consumption of natural resources. For instance, 
development of human society usually consumes those 
fundamental natural resources, such as water, wood 
and minerals. However, environment not only includes 
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natural resources. As Kuhlam and Farrington(2010) 
asserted, environment also involves cultural resources, 
all the paintings, theories, folklore and other man-made 
resources should be considered as a part of environment. 
Therefore, environmental conservation means both 
natural resources and cultural resources are well-
protected1.

In addition, ‘sustainability’ is also concerned with 
social element6. The purpose of sustainable development 
is to meet the needs of present generation and future 
generation, Kuhlam and Farrington(2010) believed that 
a stable social structure is helpful to achieve this object. 
Indeed, it is often easier for people to organize their work 
effectively in a stable society1. Thus, a well-organized 
human society is a cornerstone of economic growth 
and environmental preservation. In general, social 
structure is a system of social elements, these elements 
contain population, institution, social groups, and other 
important factors. A stable social structure means all 
of these elements should be managed both reasonably 
and	 efficiently7. Therefore, a rational management of 
social structure is important to achieve sustainable 
development.

After a long discussion above, some main 
characteristics of ‘sustainability’ probably can be found 
out	 to	 help	 make	 a	 personal	 definition.	 According	
to the Triple Bottom Line concept, ‘sustainability’ 
mainly consists of economic, environmental and social 
elements6. Moreover, because the main purpose of 
‘sustainability’ is to help both present generation and 
future generation achieve well-being, this term should be 
seen as a dynamic concept. In conclusion, ‘sustainability’ 
is a dynamic system which aims to helping people meet 
their needs from generation to generation. The whole of 
system achieves its objective by maintaining economic 
growth, well-protected environment and stable society 
from generation to generation. According to this personal 
understanding, in the next part, this essay will critically 
analyze some possible applications of ‘sustainability’ to 
archaeological site management.

Possible applications of ‘sustainability’ to 
archaeological site management

Archaeological site management, as a complicate 
progress,	 contains	 many	 specific	 contents.	 This	
essay only chooses three possible applications of 
‘sustainability’	 to	 this	 field	 and	 critically	 discuss	

them. Firstly, the conception of ‘sustainability’ can be 
applied to interpretation of site management. Nigro 
and Taha(2006) suggested that the sustainable role 
of interpretation within site management area can be 
approached from a preservation perspective8. More 
specifically,	 interpretation	 is	 believed	 to	 achieve	
this sustainable role through two processes. In the 
first	 process,	 interpretation	 is	 used	 to	 help	 the	 public	
understand the values and uses of archaeological site, 
this process is related with education8. For instance, 
some education programs probably help the explanation 
to both visitors and residents. Furthermore, Heritage 
sites inevitably face different problems. Hence, Nigro 
and Taha(2006) claimed that the second process is to 
interpret these issues and explain how to deal with them. 
This might help the public raise the awareness of their 
behaviors because they can know how to cooperate with 
managing plan. After these two interpretative processes, 
Nigro and Taha(2006) believed that some of visitors and 
residents will change their attitudes as well as behaviors. 
In fact, these changes play a sustainable role in protecting 
heritage site because economy, environment and local 
society	 all	 benefit	 from	 these	 changes.For	 instance,	
interpreting the values and uses of heritage site may 
enhance awareness of the public and create a sense of 
ownership8. As a result, the public tend to reduce some 
activities that have negative impact on the environment 
of heritage site, such as looting, rubbish dumping and 
damage8. Sometimes, visitors even donate money after 
they know the value of heritage site and these donation 
may make an economic contribution. Moreover, a 
detailed explanation of issues and plans helps the 
public understand how to cooperate with managing 
strategies. One example is that the public tend to comply 
with managing arrangement and social orders. This 
plays a positive role in maintain a stable local society. 
Obviously, the most important role of interpretation is 
to provide a protective motivation for people. When the 
public improve their motivations of conservation, their 
behaviors	will	be	beneficial	 for	economy,	environment	
and society. This helps to achieve a sustainable and long-
term conservation.

In addition, there is a valuable view which need be 
considered. Because archaeological site management 
is a long process, interpretation should maintain the 
sustainable role as much as possible in the long process. 
Thus, explanation not only communicate present 
situation of heritage site, but also introduces a possible 
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future8. This may helps the public understand the whole 
managing strategy more comprehensively and know 
how to cooperate with this strategy over a long period 
of time.

Meanwhile, the notion of ‘sustainability’ also can 
be applied to planning process of site management. 
Nigro and Taha(2006) pointed out that a participatory 
planning	process	partly	reflects	this	concept	because	this	
kind of planning process contributes to maintaining a 
stable local society8. Generally, participatory planning 
process is used to create an effective communication 
between site managers and stakeholders8. Through 
the communication, stakeholders can directly join in 
the planning process of heritage management. In the 
planning process, stakeholders have chances to share 
their opinions as suggestions. It is clear that their sense of 
ownership can be increased in this way. As a result, more 
adaptive decisions are made and stakeholders usually 
tend to support these decisions, because these plans 
include some of their suggestions and needs. Finally, it 
is helpful to maintain a stable society because most of 
people are willing to comply with managing strategies. 
Therefore, the sustainable role of a participatory planning 
process is to help keep local society stable.

Because ‘sustainability’ means a the social order 
should be maintained steady from generation to 
generation. Thereby, before making every important 
decision, stakeholders should be invited to join in a 
participatory planning process. This can help managing 
plan continuously be supported by stakeholders. 
Moreover, Nigro and Taha(2006) also thought that 
site managers need to invite stakeholders as many 
as possible because it is helpful to achieve a more 
extensive communication8. Then after extensive debate, 
a more reasonable decision might be made. Indeed, a 
more reasonable plan means it is supported by more 
people,	 the	 social	 order	 can	 benefit	 from	 this	 kind	
of wide support. However, one problem is that more 
stakeholders	 may	 easily	 cause	 a	 difficult	 negotiation	
because the managing plan should meet more needs. 
Sometimes, it is hard to achieve a compromise due to 
many different standpoints. Personally, before inviting 
stakeholders,	a	significant	 task	 is	 to	find	out	 those	key	
stakeholders who have strong relation to the managing 
strategy.	Their	suggestions	should	be	firstly	considered	
because they are concerned about the managing plan 
more than other stakeholders. In general, a managing 
plan involves four groups of key stakeholders: local 

communities, site managers, operators and visitors. 
These four groups of people are directly affected in 
different ways by managing policy9. Therefore, the 
opinions of these four groups are more considerable. 
In	fact,	it	is	difficult	to	make	a	decision	that	can	satisfy	
every stakeholder, what site managers can do is to meet 
the needs as many as possible through a participatory 
planning process. Hence, when many stakeholders are 
involved in a managing planning process, it is wise to 
firstly	consider	the	interests	of	key	stakeholders.

Currently, with the rapid growth of tourism industry, 
ecotourism is believed to help achieve a sustainable 
development of archaeological site. According to 
Keitumetse(2009), ecotourism is a kind of responsible 
trip to natural areas that improves the well-being of local 
society without environment damage10. Clearly, this 
definition	conforms	with	 the	notion	of	 ‘sustainability’.	
From a sustainable perspective, Wood(2002) claimed 
that ecotourism has four important roles11.	 The	 first	
role is that ecotourism emphasizes responsible business 
which works cooperatively with local government and 
residents in order to improve local economy. As a kind 
of tourism, ecotourism emphasizes the economic value 
of	archaeological	site	and	one	of	most	significant	roles	
of ecotourism is to develop economy. For instance, area 
protected tourism in Canada made nearly 370 billion 
dollars in 19969. Moreover, tourism is the second 
largest source of foreign currency in Egypt, because this 
industry	 makes	 countless	 profits,	 Egyptian	 authorities	
highly value tourism industry12. In fact, ecotourism aims 
to improving local economy, government and residents 
usually prefer to support a managing strategy that can 
improve local economy. Therefore, site managers should 
consider the tourism as a part of managing strategy. The 
second sustainable role of ecotourism is to help residents 
and local authorities raise the awareness of heritage 
conservation11.	Generally,	travelers	are	the	main	financial	
source in tourism industry, and they often prefer to visit a 
well-protected heritage site rather than a damaging one. 
Thereby, local government and residents tend to value the 
site	and	protect	it.	This	is	beneficial	for	both	heritage	site	
and local environment. If the heritage site can constantly 
attract visitors, it will be protected by local communities 
from generation to generation. Wood(2002) also pointed 
out that ecotourism directly provides an economic 
support for archaeological site conservation. With the 
development of tourism, more revenues can be offered 
to site management and environmental preservation11. 
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For example, it is common that entrance fees account 
for a large proportion of protective expenditure in 
developed countries. In 1994, this proportion is over 
40%9. According to Wood(2002), the last sustainable 
role	of	ecotourism	is	to	minimize	the	negative	influence	
on natural and cultural environment11. As a complicate 
industry, tourism inevitably leads to some problems 
and these issues may threaten heritage sites as well as 
natural environment. For instance, site managers and 
local communities usually blame an excessive number 
of visitors for damaging environment. Indeed, although 
visitors make economic contribution, they also impose 
pressures on heritage site and nature. However, in 
contrast to conventional tourism, ecotourism not only 
emphasizes	the	economic	benefits,	but	also	concentrates	
on environmental preservation. Developing ecotourism 
means site managers and local authorities should make 
reliable plans to minimize visitor impacts11. For example, 
site managers need to design a reasonable tour route that 
avoids some sensitive areas,and local government also 
can provide a certain level of environmental education 
for visitors9. Therefore, ecotourism can reduce the 
negative impact on environment and promote sustainable 
development of heritage site.

In fact, one of most important problems might 
be that some local authorities refuse to develop the 
ecotourism. Compared with traditional tourism, 
ecotourism needs more investment because it requires 
a great deal of information to make a sustainable plan. 
For instance, before making a strategy of sustainable 
tourism in Sahara, much information was collected 
by researchers, such as population, trade, geographic 
features and climate12. Thus, some governments tend 
to develop a tourism that only concentrates on making 
profits	because	it	is	unnecessary	to	invest	much	money	
in environmental conservation. However, the fact 
is that this kind of unsustainable development only 
makes	 a	 short-term	 benefits.	 With	 the	 environmental	
deterioration, visitors gradually lose interests in the 
archaeological site. Thereby, a long-term consideration 
is	 of	 significance.	 Personally,	 it	 is	wise	 to	 develop	 an	
ecotourism due to these sustainable roles.

CONCLUSION

‘Sustainability’ is a kind of policy concept which 
emphasizes a system of harmonious development. This 
dynamic system is composed of economic growth, well-
protected environment and stable society. In this system, 

these three elements work cooperatively to help people 
achieve well-being from generation to generation. 
Furthermore, as a policy conception, the notion of 
‘sustainability’ can be applied to archaeological site 
management. In fact, several possible applications were 
discussed above, such as educational interpretation, 
a participatory planning process and the ecotourism. 
Although some of applications are inevitably faced with 
problems because the site management is a complicate 
process, the notion of ‘sustainability’ helps make a 
long-term	 plan	 that	 is	 beneficial	 to	 both	 local	 society	
and archaeological site. For instance, with sustainable 
development, the economic level of local society is 
improved and heritage site can be protected well by local 
communities. Therefore, the concept of ‘sustainability’ 
is worthy to be considered when site managers make a 
plan.
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ABSTRACT

The basic purpose behind writing this paper is to identify those variables that causes shift of customers from 
e-banking to m-banking of State Bank of India.A quantitative approach was used. The study was conducted 
on	450	people	customers,	out	of	which	384	respondents	were	finally	shortlisted.	Simple	random	sampling	
method	was	used	to	select	them.It	was	identified	that	perceived	benefits	of	using	the	banking	services	over	
mobile	phones,	 influence	of	peer	groups,	 service	provider	 facilitating	conditions	and	 technology	are	 the	
major	 influencing	 factors.It	 was	 suggested	 that	 banking	 institution	 must	 extend	 their	 services	 offering	
through the m-banking and more and more customers must be encouraged and convinced to use m-banking 
services. Emphasis must be laid on ease of use of technology in the hands of customers. Employees must be 
trained enough to promote m-banking services not only in-house (within the branch), but also by becoming 
brand ambassadors in promoting m-banking services at other places as well.Bank must make use of different 
medium of communication to connect with customers to increase level of awareness and to build positive 
perception of customers towards m-banking services. 

Keywords: Technology Acceptance Model, M-Banking, Services, State Bank of India.

INTRODUCTION

Technology advancement over past few years had 
a tremendous effect on Indian banking industry leading 
different players to introduce its offerings over mobile 
for its customers, timely, safely and reliably. Banking 
system have a history of over 200 year’s serving the 
customers through their branch-based systems. However, 
developments in technology and growth in e-commerce 
revolutionized the nature of banking activities towards 
its customers.

Stiff competition within the BFI sector has forced the 
players to develop strategies to overcome competition 
level and to survive within this environment [1][18][11]. 
Need is to develop, adopt innovative technologies and 
to transform their business operations to web-based 
by adding element of mobility. Mobile based banking 
activities ushered a new era within banking sector across 
the globe[19][32][29], leaving with the banks as their only 
survival strategy[1][18][11]. 

Despite of the fact that m-banking extends 
numerous advantages to users, the adoption process is 
not exciting[27][19][28]. The success is decided how user 
uses m-banking services in daily activities[20][17]. Lot of 
studies were conducted to explore various factors that 
effects consumers’ to accept m-banking[3][1][9][7][10][12][11][16]

[15].	However,	findings	remained	fragmented.	No	relation	
identified	 between	 different	 factors	 that	 effect	 IN	 in	
adoption m-banking services offered by banks[21][10][28]. 

Mobile banking is a result of wireless communication 
interface that add value for customers with respect to 
banking transactions. Providing banking services over 
smart phones is a miraculous development in present 
scenario. Use of smart phones to perform banking 
operations is in infancy stage, even then momentous 
development is observed which promisesremarkable 
outcomes in future[43].

The amazing development of technology and its 
expansion into monetary and banking markets across 
the world has considerably changed current banking 
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methods while providing facilities in customers’ affairs. 
With the increasing growth of electronic commerce 
transactions across the world and today’s commerce 
need	 for	 bank	 participation	 in	 financial	 resources	
transfers,electronic bankinghasbecome an inseparable 
partof electronic commerce and plays a fundamental role 
in its implementation. It is worth noting that electronic 
commerce is not realized without electronic banking. 
With the development of internet and its accessibility 
to all people, the method of service providing has 
extensively changed in banks andthese developments 
have laid the groundsfor the emergence of phenomena 
such as mobile banking, internet banking and virtual 
banking[40].

Currently, banks have provided online banking 
services for their customers via the internet in most 
developed countries and customers can easily perform 
most of their bank affairs by getting connected to banks 
home pages using their unique account passwords without 
their presence in banks. These factors have created 
a platform for facilitating commercial transactions 
resulting	in	competition	growth	among	financial	banks	
and non-bank institutes.Therefore, Electronic banking is 
defined	as	providing	certain	facilities	for	the	customers	
who can access banking services without the need for 
their physical presence in bank using secure interfaces[39].

E-banking is a mix of all those e-channels that 
customers uses to access their bank accounts to make 
money transfer or to pay their bills[44]. Mobile-based 
banking is considered as one of the latest achievements of 
technology in banking industry, which serves numerous 
advantages for banks and their customers. Thus, bank 
managers’ interest in identifying which factors and 
elements may lead to the use of services such as mobile-
based	 banking	 by	 customers	 is	 obviously	 justified.	 In	
addition,	 finding	 influential	 factors	 in	 accepting	 and	
using such services will provide more appropriate 
planning in the enhancement of the number of mobile-
based banking services users and faster utilization of this 
modern phenomenon both for banks and users of this 
high-tech service.

Based on the experiences of the developed countries 
and the growth of electronic banking services could help 
predict the evolving and increasing process of needs in 
banking services in India to some extent. Referring to 
the current traditional methods in national banks and the 
insufficiency	of	these	methods	in	providing	new	banking	

services, it is highly crucial to establish the required 
infrastructures in banks, which is fortunately highlighted 
by the related authorities. In addition, certain expansive 
activities have been completed in the banking system to 
present electronic banking and other modern banking 
services[41][42].

LITERATURE REVIEW 

M-banking

In present scenario, almost all of the banks are now 
busy in providing their product mix and services mix 
electronically that reduces the use of traditional practices 
followed from decades. Customers’ likelihood towards 
smart phones also provided a new channel of marketing 
in the hand of banking industry. More and more banking 
activities are now technology driven creating a need 
to identify and understand competition within the 
industry. Technological developments have given a new 
dimension to concepts of services marketing[6]. 

Using the term ‘electronic banking’ means making 
the information related to services and product offerings 
available to users via electronic or wireless channels[22]. 
It is necessary to quote at this point that though the 
technology based applications that expedite the users to 
perform banking services are available, but the fact is that 
the USE (usage rate) within India and across the globe 
is	 too	low.	Even	the	financial	institutions	of	developed	
nation’s offered mobile based banking services to their 
users, very recently. Hence, m-banking services is still 
in infancy stage[23][14]. 

Technology based m-banking blessed customers 
and banks with number of advantages. Banks are 
able to reduce down the cost and time of serving their 
users; whereas, provided convenience of place and 
time to conduct transactions resulting in quality service 
delivery[11][1][17][29][18][33].	However,	these	benefits	will	get	
applause if m-banking are adopted by every single user 
using banking services[12][3][17][21][20][28].

M-banking Scenario in India

Recent telecommunication developments is 
considered as genesis of m-banking and given a channel 
in hands of shoppers to transact[4]. M-Banking may also 
be considered to be as m-commerce where users carry 
bank with them and enjoy all the services over it phone 
with the help of mobile applications, economically. This 
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also helps in increasing customer’s satisfaction and thus 
leading to loyalty[11].

Indian users does not believe in taking risks especially 
when it is related to monetary aspects, therefore banks 
need to ensure security of customer’s money. Quick 
technological developments have re-drafted all the 
processes	 of	 providing	 services,	which	finally	 become	
the backbone of economic growth. Banking sector also 
admires the effect of technology advancement over its 
functioning and customer’s-centric activities that can 
be easily amended because of information technology. 
Technological developments not only assisted banks 
in extending their offerings to customers such as ATM, 
Internet Banking, and M-Banking etc., but drawn their 
attention towards customization also. Replacement of 
plastic money over conventional note is the result of 
such technological advancement[34].

Growth of Indian Economy in recent years is 
the result of liberalization in 1991 that also leads 
to transform banking sector in a great way[8]. The 
government has taken corrective measures resulting the 
growth in monetary sector. Indian banking discovered 
vital	reforms	in	recent	times	with	a	focus	around	profit,	
minimum investment and maximizing the value and 
satisfaction of the client. In spite of all these happenings, 
one area of concern is left behind i.e. long waiting 
queues within banks. Therefore, mobile banking could 
be the answer to this issue[25][26]as customers can perform 
different banking activities without actually moving to 
the banks, physically[13].  

There exists a direct relationship between the use of 
new technology and bank’s performance. Therefore, it is 
said that technology plays an important role in elevating 
quality of banking services, however, Indians believe to 
have face to face contact with the personnel’s of service 
provider which is not available in technology based 
services[5]. Therefore it is required to identify those 
factors that effects customers’ to adopt technology based 
services i.e. m-banking in India and how customers react 
to it after adopting the same[24][31]. 

India enjoys second largest mobile user base of the 
world which accounts to be 10% of total global users. 
Approximately, 983.21 MM customers’ are mobile 
users, out of which 57.69% represents urban area and 
remaining 42.31% represents rural areas of India.

In India, ICICI bank and Union bank must be 
praised for introducing the concept of m-banking[2]. 
Presently, banks are targeting to the segment of users 
who might not have access to computer but have a 
mobile phone. Introduction of idea ‘Digital India’ 
developed the prospects for m-banking growth in India. 
Security, privacy, quick changing technology and lack 
of information are creating problems in the way of 
m-banking revolution in India[30]. 

Statement of Problem

Although Mobile banking service has been 
recognized as a newly established system within the 
country, it may encounter an important problem in 
the process of development which is due to the non-
acceptance of its practical usage by the users. Thus, it is 
essential to follows certain research in order to identify 
the	 influential	 factors	 involved.	This	 problem	 is	 likely	
to play a considerable impact on the level of application 
and expansion of mobile banking, since we are facing 
an updated technology which is not widely welcomed 
by numerous public customers. Despite its remarkable 
advantages and banks’ substantial investment, mobile 
banking has not received satisfactory acceptance and 
recognition by public users yet. Hence, it is crucially 
important to determine the key factors involved in 
accepting and using this new developed technology[35].

Recently, all organizations are seeking to attract 
more customers and increase their satisfaction. It is of 
particular importance in case of banks, which are in 
frequent contact with customers. On the other hand, 
competition between banks and interest free loan 
institutions	 and	 other	 forms	 of	 absorbing	 financial	
resources are growing rapidly. Nevertheless, creating 
competitiveness for banks survival is very essential. 
Modern bank services which are closely integrated with 
information and telecommunication technology serve as 
highly important factors in developing competitiveness 
for banks, inducing customers’ attraction and increasing 
their satisfaction[36].

Significance of the Study

Todays, banking industry is changing as fast 
as possible. Technology will lead in breaking legal, 
geographical, and industrial obstacles and in developing 
new service-mix for the bank’s customers. It is more than 
2 centuries during which banks served their customers 
via network of branches. However, the way the services 
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mix are offered to customers changed greatly as a result 
of the advancement in Information Technology.   

It is worth noting that mobile banking technology 
has expanded in recent years as a method to maintain 
customers’ faithfulness and increasing market share. 
Thus, the present study seeks to examine different 

influential	 factors	 changing	 change	 in	 behaviour	 from	
online based banking to mobile based banking, and play 
an effective role in increasing customers’ use of mobile 
banking.

Research Hypotheses

Table 1 indicates the various research hypotheses 

Table 1 Research Hypotheses

METHODOLOGY USED

A quantitative approach was used. The study was 
conducted on 450 people customers, out of which 
384	 respondents	 were	 finally	 shortlisted	 with	 use	 of	
simple random sampling method. The questionnaires 
consist of close-ended questions in order to have proper 
considerate, precise and authentic information about 
the research problem. The Planned Behaviour Theory 
Questionnaire including 39 questions, along with a 
sociological questionnaire including age, sex, studies, 
monthly income were applied for data collection. In 
order to insure the reliability of the questionnaire, 
Cronbach’s	α	coefficient	 techniques	was	used.	Table-2	
indicates the reliability of the variables included in the 
questionnaire.

Table-2: Reliability Coefficient for the Variables

Sources: Primary Data Analysis

Data Collection

In order to collect data on literature and theoretical 
issues of this research, the author used library method 
such as books, and articles, dissertations, websites etc., 
were	 applied	 while	 questionnaire	 distribution,	 field-



 2062       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

survey study and holding analytical meetings managers 
and employees were used in order to collect data on 
research hypothesis. 

Hypothesis Testing  

Data were analysed as shown in Table 3. 

Table-3: Research Hypothesis Testing

Sources: Primary Data Analysis

RESULTS AND DISCUSSION

Descriptive results for main research variables

The mean values indicate that with regard to average 
value (number 3), the mean value of all variables except 
“complexity” is higher than the mean level. The highest 
mean	value	belongs	to	variable	1	(M	=	4.3),	variable	9	
(M	=	3.9)	and	variable	11	(M	=	3.8).	The	lowest	mean	
belongs	to	variable	2	(M	=	2.4).

Correlation of Variables

The results of Pearson’s correlation test indicated 
that a positive correlation was observed between 
variables 1, variable 3 and variable 9 (p < 0.01) while 
it was negatively correlated with variable 2. Further, 
a positive and meaningful correlation was observed 
between	variable	10	and	variable	4	(r	=	0.6),	and	variable	
5	(r	=	0.5).	In	addition,	there	is	positive	and	meaningful	
correlation	between	variable	11	and	variable	6	(r	=	0.6),	
with	variable	7	(r	=	0.6)	and	variable	8	(r	=	0.7).

The results of the study showed that the intensity of 
correlation between variable 9 and variable 12, between 
variable 10 and variable 12, and between variable 11 and 
variable 12 is equal to 0.59, 0.5 and 0.52, respectively. 
The results alsoindicated thata meaningful correlation 
was	reported	between	variable	12	and	variable	13	(r	=	
0.7).

Correlation Analysis of the Research Components

Amongst	 the	 different	 influencing	 variables	
of	 attitude,	 the	 highestlevel	 goes	 to	 variable	 1	 (r	 =	
0.5). Regarding subjective norms, variable 4 had the 
highest	 correlation	 (r	 =	 0.4).Amongst	 the	 different	
variables on behavioural control, variable 7 and 
variable	8	had	the	highest	correlation(r	=	0.4).	Finally,	
regarding behaviouraltendency,thehighestcorrelation 
wasobservedbetweenvariable	9	and	variable	12	(r	=	0.6).

Recommendations for Research Hypotheses

Regarding the results of research hypotheses, the 
following recommendations are made.

It is suggested that the banks must expand their 
service offerings via m-banking and must encourage 
customers to use it. 

m-banking software must be simple to handle and 
easy to understand for customers. 

Because of the increasingly rapid changes of 
environment,	 every	 sixmonths	 or	 every	 year,	 a	 field	
studyshould be performed for the customers in order 
to achieve an accurate understandingof the customers’ 
basic needs and substantial beliefs.

Employees must be trained enough to promote 
m-banking services not only in-house (within the 
branch), but also by becoming brand ambassadors in 
promoting m-banking services at other places as well.

It is also recommended to holdregular meetings 
with managers of different organizations explaining the 
advantages of using mobile banking services, they are 
more encouraged and motivated toward using mobile 
banking services and are requested to introduce these 
special advantages to their employees.

Banks	should	enhance	the	individuals’	self-efficacy	
in using computers and internet banking systems by 
holding workshops and training courses.

It is suggested that bank authorities should provide 
available and ready-made references such as skilled 
individuals or groups with strong communicative 
capabilities and appropriate teaching skills via online or 
telephone for guiding and helping customers in facing 
problems during internet banking operations in order to 
improve source facilitator conditions.



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2063      

Bank authorities are advised to establish internet 
banking systems in brochures, home pages, websites, 
mass media, etc., in order to take effective steps in 
attracting	customers’	confidence	and	motivating	them	to	
use mobile banking services.

Banking	 systems	 authorities	 should	 influence	
families perceptions and attitudes in creating more 
tendency to use internet banking services by proper 
advertisements via mass media and correct marketing.

It is suggested that bank managers should provide 
customers’ satisfaction and comfort of mobile banking 
by having full knowledge of internal and external factors.

Bank managers must use combination of different 
medium of communication mix (both electronic media 
and print media) to increase awareness level and must 
take necessary measures to create positive attitude on 
use ability of mobile banking amongst general public. 

CONCLUSIONS

The basic purpose behind writing this paper is to 
identify those variables that causes shift of customers 
from e-banking to m-banking of State Bank of India.
It	 was	 identified	 that	 perceived	 benefits	 of	 using	 the	
banking	 services	 over	 mobile	 phones,	 influence	 of	
peer groups, service provider facilitating conditions 
and	technology	are	the	major	influencing	factors.It	was	
suggested that banking institution must extend their 
services offering through the m-banking and more and 
more customers must be encouraged and convinced to 
use m-banking services. 
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ABSTRACT

In this Paper Wi-Fi module is introduced to make easy usage of home appliances with mobile application 
called as IoT-device-control. It is implemented using Ardiuno software to control home appliances. Through 
Wi-Fi, control the switching access of multiple appliances in the house from one place. It can be also useful 
to	physically	handicapped	people	to	operate	home	appliances	without	facing	any	difficulties.	What’s	more,	
traditional strategies for correspondence between remote controllers and associated are IoT applications. In 
earlier days Point-n-Press tends to the directionality include, which empowers simple and instinctive control 
by indicating the objective gadget to show the objective’s control interface on the screen of the remote 
controller. To address these issues, a wise general remote control system for home appliances is proposed. 
That application can be used to control all the home appliances operating from anywhere trough internet. By 
this reduce the space for remote controllers for each and every device. It creates new IP address every time 
which can protective from hacking.

Keywords: Ardiuno controller, Wi-Fi module, LCD module, mobile application, IP address, IoT, 

 INTRODUCTION

Internet of Things (IoT)[1] is a technology that 
connects all things and the Internet in smart spaces. By 
implementations of intelligence with sensing devices, 
IoT	has	been	widely	applied	to	different	fields,	such	as	
smart homes [2], [3].	The	application	fields	in	smart	homes 

[4] incorporate smartness into home areas for comfort, 
safety, security, healthcare, and energy conservation [5],[6]. 
The need for comfort and a convenient life are especially 
important in smart homes. Thus, home automation is one 
of the most essential and critical components for the IoT-
based smart home technology. 

Home automation systems are used to control 
home devices or appliances in smart homes and provide 
automatic remote control inside or outside homes 
[7]. Nevertheless, although remote control provides 
convenience and ease of use, some major problems 
require consideration and improvement, such as how 
to provide an intuitive and user-friendly remote control 
scheme in IoT-based smart homes[8]. The goal of this 
paper is to develop an intelligent universal remote 
control system for home appliances. Two real prototypes 
are implemented in smart homes to demonstrate the 
feasibility of the proposed scheme. In this control 

prototype is implemented in a mobile phone; a fan 
can be directly controlled by mobile application. Note 
that two state dependencies are included in the control 
process of the fan. First, the fan can only be started by 
pressing the “Power” button when it is powered off, 
whereas pressing other buttons is useless. Second, the 
“wind speed” button has no effect on the fan when the 
fan is in sleep or natural mode, because the wind speed 
is automatically adjusted. Thus, by considering the state 
dependencies, only functional buttons that are relevant 
to the current context are displayed on the screen of the 
controller.

Related work

The home computerization controls the home gear. 
“Spare ELECTRICITY” is the primary motivation 
behind home robotization. The adequate utilization of 
power is essential in day by day routine life. The home 
hardware	or	office	gear	naturally	controlled	by	everybody.	
Different kinds of advancements are studied in this 
paper. Presentation of a few remote correspondences, 
for example, GSM, ZIGBEE, WIFI and Bluetooth are 
talking about here. Home computerization framework 
(HAS) spares time, cash even power, man workforce. 
The detail of home computerization framework is 
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Reliable, Secured, adaptable, easy to understand and 
moderate. The remote innovation is more celebrated 
in mechanization process. Any sort of home machines 
can be controlled and observed through the home 
robotization by means of web. In some task Bluetooth 
and GSM innovation is utilized. GSM innovation home 
machine is controlled by message administrations and 
in Bluetooth innovation home apparatus is controlled 
utilizing android applications application. The data of 
the home mechanization segments, for example, sensors, 
techniques, remote innovation.

Bluetooth based Home Automation framework 
utilizing mobile phone. 

In this paper creator planned Bluetooth based 
robotization. An independent Arduino BT board and the 
apparatuses of home are associated with the information 
and yield ports of this board by means of transfers. 

The	Arduino	 BT	 board	 can	 be	modified	 remotely	
finished	 the	 association	 of	 Bluetooth	 utilizing	 the	
microcontroller’s abnormal state intelligent C dialect. 
The approved clients are just permitted to getting to the 
home	machine	so	assurance	is	finished	by	giving	a	secret	
key. The remote correspondence is built up between 
the mobile phone and the Arduino BT board. Python 
content is utilized where it is versatile and can keep 
running on any of the Symbian Operating System stage. 
To demonstrate the status of the gadget in the wake of 
accepting a charge from mobile phone the criticism 
circuit is outlined and actualized. The calculation which 
collaborate with the cell phone Bluetooth stack and show 
the rundown of known gadgets. Figure 1 has shown the 
block diagram of proposed system. In block diagram use 
the	wi-fi	module	is	connected	to	the	ardiuno	controller	
and the loads can be connected as output side. And the 
loads can be controlled by using mobile application.

Figure 1: Block Diagram of home automation

Hardware Description

Ardiuno Controller

The Arduino UNO is a broadly utilized open-
source microcontroller board in view of the Microchip 
ATmega328P microcontroller and created by Arduino.
cc. The board is furnished with sets of computerized 
and simple information/yield (I/O) sticks that might be 
interfaced to different extension sheets (shields) and 
other circuits. The board highlights 14 Digital pins and 
6 Analog pins. It is programmable with the Arduino IDE 

(Integrated Development Environment) through a sort B 
USB cable. 

It can be fuelled by a USB link or by an outside 9 volt 
battery; however it acknowledges voltages somewhere 
in the range of 7 and 20 volts. In Figure 2 as shown the 
flowchart	of	this	project.	In	this	flow	chart	explain	how	
control the loads in home by using the ardiuno controller.

Liquid-Crystal Display

LCD	is	a	flat	panel	display,	electronic	visual	display	
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that uses the light modulation properties of liquid 
crystals. Liquid crystals do not emit light directly. LCDs 
are	available	to	display	arbitrary	images	or	fixed	images	
which can be displayed or hidden, such as preset words, 
digits, and 7-segment displays as in a digital clock. They 
use the same basic technology expect that arbitrary 
images are made up of a large number of small pixels, 
while other displays have larger elements. 

Board hardware resources features Wi-Fi 
Module

ESP8266 is a 3V Wi-Fi module extremely 
mainstream for its Internet of Things applications. The 
ESP8266’s greatest voltage is 3.6V, so the thing has a 
locally available 3.3V controller to convey a sheltered, 
steady voltage to the IC. That implies the ESP8266’s I/O 
sticks additionally keep running at 3.3V, you’ll have to 
Logic Level Controller any 5V signals running into the 
IC.

Opto Coupler

Transformers separate the essential info voltage 
from the optional yield voltage utilizing electromagnetic 
coupling and this is accomplished utilizing the attractive 
transition circling inside their covered iron core. But 
we can likewise give electrical disconnection between 
an information source and a yield stack utilizing simply 
light	by	utilizing	an	exceptionally	normal	and	significant	
electronic segment called an Opto coupler. The 
fundamental plan of an opto coupler, otherwise called 
an Opto-isolator, comprises of a LED that produces 
infra-red light and a semiconductor photograph touchy 
gadget that is utilized to recognize the discharged infra-
red bar. Both the LED and photograph touchy gadget are 
encased in a light-tight body or bundle with metal legs 
for the electrical associations.

Ardiuno Software

Arduino is a model stage (open-source) in light 
of a simple to-utilize equipment and programming. 
It comprises of a circuit board, which can be 
programmed (alluded to as a microcontroller) and an 
instant programming called Arduino IDE (Integrated 
Development Environment), which is utilized to 
compose and transfer the PC code to the physical board. 
Arduino gives a standard shape factor that breaks the 
elements of the miniaturized scale controller into a more 
available bundle.

Flow Chart 

Figure 2: flow char of home automation

RESULTS AND DISCUSSION 

An intelligent universal remote control for home 
appliances circuit connected with respected to block 
diagram	 is	 shown	 in	 the	 Figure	 3.	 At	 first	 open	 the	
mobile app and set the IP address. IP address is from the 
Wi-Fi module which unique after that by using app the 
home appliances can control. If Press the fan ON button 
in mobile app then FAN will be ON as shown in Figure 
4 & this also can be shown in LCD module. If press the 
fan OFF button then FAN is OFF. If press the load1 ON 
button	in	mobile	app	then	the	first	bulb1	will	be	ON	as	
shown in Figure 5 & this can be shown in LCD module. 
If press the load1 OFF button then bulb1 is OFF. If press 
the	load2	ON	button	in	mobile	app	then	the	first	bulb2	
will be ON as shown in Figure 6 & this can be shown in 
LCD module. If press the load2 OFF button then bulb2 
is OFF. Likewise all the loads can be controlled. 
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Figure 3: Complete module with input devices

Figure 4: Output When Fan is ON 

Figure 5: Output when load1 is ON

Figure 6: Output when load2 is ON

Mobile app:

By using this mobile application to control all the 
home	appliances	from	one	place.	In	this	application	first	
access the IP address then the loads will control.

CONCLUSION

At last presumed that our strategy works adequately 
on smart home appliances by utilizing android 

application controlled through Wi-Fi module. With the 
demonstration of genuine model controlling appliances 
in homes. The feasibility of an intelligent universal 
remote control system for home appliances with intuitive 
and	user-friendly	features	is	verified.	In	future	work	will	
extend the controller as raspberry pi 3,  by using this the 
cost of the design will reduced because of raspberry pi 
3 is have on board Wi-Fi module. The range can also 
increased by using advanced wireless technologies.
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ABSTRACT

Today’s world is technologically emerging world. In which everything is technology oriented. In this 
changing	environment	every	well	equipped	system	need	to	be	very	efficient.	In	this	new	era	of	electronics	
industry there is need of devices which are having high speeds, enough band gap, high On/Off ratio and also 
high	efficiency	in-turn	having	less	leakage	current	and	occupancy.	Up	to	some	extent	this	can	be	achieved	
by using a new generation 2-D materials. In this paper we present an extensive study on TMD material 
Molybdenum Disulphide (MoS2) which is a combination of Transition metal and di-Chalcogenide atoms 
(TMD). These are rigorously researched now a day due to their excellent semi conductor properties and 
also excellent temperature sensitivity. Not only in the area of semiconductor devices, these TMD’s are also 
applicable in many areas like Optoelectronic devices, Gas sensing devices (GSD), Energy storage devices 
(ESD) etc. 

Key Terms: TMD, MoS2, GSD, ESD, Leakage current, On/Off ratio, Ballistic conduction, Band gap etc.

 INTRODUCTION

The days when devices made of vacuum tubes sat 
murmuring in whole devoted rooms and could do around 
360 duplications of 10 digit numbers in a second. In spite 
of the fact that they were proclaimed as the quickest 
figuring	devices	of	that	time,	they	definitely	don’t	stand	
a shot when contrasted with the cutting edge devices. 
Current semiconductor devices are getting littler, 
quicker,	and	 less	expensive	and	more	power	proficient	
each advancing second. Be that as it may, what drove this 
change?	The	entire	space	of	figuring	introduced	another	
day break of electronic scaling down with the appearance 
of semiconductor transistor by Bardeen (1947-48) and 
afterward the Bipolar Transistor by Shockley (1949) 
in the Bell Laboratory. Since the development of the 
primary IC (Integrated Circuit) as a Flip Flop by Jack 
Kilby in 1958, our capacity to pack an ever increasing 
number of transistors onto a solitary chip has multiplied 
generally at regular intervals, as per the Moore’s Law. 
Such exponential advancement had never been found in 
some	other	field	despite	everything	it	keeps	on	being	a	
noteworthy territory of research work[1].

The advancement of microelectronics traverses 
a period, which is considerably lesser than the normal 
future of a human, but then it has seen upwards of four 
ages. Mid 60s saw the low-thickness creation forms 

arranged under Small Scale Integration (SSI), in which 
transistors were restricted to around 10. This quickly 
offered approach to medium-scale integration in the 
late 60’s when around 100 transistors could be put on a 
solitary chip. 

It was the time when the expense of research started 
to	decay	and	private	firms	began	entering	the	opposition	
rather than the prior years, where the principle load was 
borne by the military. Transistor-transistor logic (TTL) 
offering higher coordination densities that outlived 
other IC families like ECL turned into the premise of 
the primary incorporated circuit insurgency. It was the 
creation of this family that offered force to semiconductor 
goliaths like Texas Instruments, Fairchild, and National 
Semiconductors. Mid seventies denoted the development 
of transistor check to around 1000 for every chip, called 
the expansive scale reconciliation [2]. 

By mid-eighties, the transistor depend on a solitary 
chip had just surpassed 1000, and consequently came the 
period of Very Large Scale Integration or VLSI. In spite 
of the fact that numerous enhancements have been made 
the most of and the transistor is as yet rising, additionally 
names of ages like ULSI are for the most part maintained 
a strategic distance from. It was amid this time TTL lost 
the	 fight	 to	MOS	 family	 inferable	 from	 similar	 issues	
that had pushed vacuum tubes into carelessness.
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VLSI is ruled by the CMOS innovation and much like 
other rationale families [3],	this	too	has	its	confinements	
which have been combat and enhanced since years. 
Taking the case of a processor, the procedure innovation 
has quickly contracted from 180 nm in 1999 to 60nm 
out of 2008 and now it remains at 45nm and endeavors 
being made to decrease it further (32nm) while the 
surface	 area	which	 had	 contracted	 at	 first	 presently	 is	
expanding attributable to the additional advantages of 
more prominent pressing thickness and a bigger element 
measure which would mean more number of transistors 
on a chip. [4] 

As the quantity of transistors increment, the 
power dispersal is expanding. In the event that warmth 
created per unit region is to be viewed as, the chips 
have just neared that of the spout of a stream motor. 
In the meantime, the Voltage scaling of edge voltages 
past	 a	 specific	 point	 presents	 genuine	 impediments	 in	
furnishing low unique power scattering with expanded 
many-sided quality. The quantity of metal layers and the 
interconnects be it worldwide and nearby likewise have 
a tendency to get chaotic at such nano levels. 

Indeed, even on the creation front, we are before long 
drawing nearer towards the optical furthest reaches of 
photolithographic forms past which the element measure 
can’t be lessened because of diminished exactness. This 
opened up Extreme Ultraviolet Lithography strategies. 
Fast	tickers	utilized	presently	make	it	difficult	to	diminish	
clock skew and thus putting timing requirements. This 
has opened up another outskirts on parallel preparing. Or 
more all, we appear to be quick moving toward the Atom-
Thin Gate Oxide layer thickness where there may be just 
a	solitary	layer	of	atoms	filling	in	as	the	oxide	layer	in	the	
CMOS transistors. New options like TMD innovation 
are turning into a functioning territory of research 
inferable from this [5]. Numerous businesses are calling 
for gadgets that can work dependably in an unforgiving 
domain, including extraordinary temperatures over 200° 
Celsius. Precedents of the high temperature applications 
incorporate turbine motor control in aviation and gadgets 
or sensors utilized for boring activity in oil and gas 
industry. Albeit conventional cooling frameworks can 

enable gadgets to work at high temperatures, in a few 
applications, cooling may not be conceivable or it might 
be additionally engaging for the hardware to work hot 
to enhance framework unwavering quality or decrease 
cost. Be that as it may, the accessibility of transistors 
and circuits for high temperature task is extremely 
constrained. This issue is also answered to some extent 
by TMD’s.

II EVOLUTION OF TMD’s

Silicon is quickly achieving its cutoff points yet 
client interest for control is continually expanding. 
Soon another material needs to venture in and give 
the truly necessary handling power [6]. Molybdenum 
disulphide	gadgets	indicate	much	guarantee	in	the	field	
of nanometer scale gadgets however whether they turn 
into the semiconductor without bounds stays misty. 

A group of analysts from Stanford have made 
transistors from molybdenum disulphide utilizing 
standard modern compose generation systems. Will 
silicon at long last be supplanted once transistors can’t 
be made any littler utilizing silicon?  Transition metal 
dichalcogenides (TMD) mono layers are atomically 
thin semiconductors of the type MX2, with M a transition 
metal atom (Mo, W, etc.) and X a Chalcogenide atom 
(S, Se, or Te) as shown in the periodical table of Figure 
1.The structure of a monolayer TMD is shown in the 
Figure 2. One layer of M atoms is sandwiched between 
two layers of X atoms [7]. They are part of the large and 
new family of the so-called 2D materials, name used to 
emphasize their extraordinary thinness. For example a 
MoS2 monolayer is only 6.5 Å thick. The key feature 
of these materials is the interaction of large atoms in 
the	 2D	 structure	 as	 compared	with	 first-row	 transition	
metal dichalcogenides, e.g., WTe2 exhibits nearly a great 
amount of magneto resistance and superconductivity 
properties which make these materials interesting to 
study [8]. Having a direct band gap these TMD’s have 
become promising materials in optoelectronics [9]. They 
also have many applications in various areas like digital 
switches [10],	analog	amplifiers	etc.
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Figure: 1 Periodic table showing transition metals and Chalcogenide atoms

Figure: 2 (a) Structure of a hexagonal TMD monolayer. M atoms are in black and X atoms are in yellow. (b) A hexagonal TMD 
monolayer seen from above.

The discovery of graphene [11] shows how new bodily 
properties emerge while a bulk crystal of macroscopic 
dimensions is thinned all the way down to one atomic 
layer. Like graphite, TMD bulk crystals are fashioned of 
mono layers bound to each different by Van-der-Waals 
appeal [12]. TMD mono layers have properties which are 
tremendously one-of-a-kind from those of the semimetal 
graphene.

•	TMD	mono	 layers	MoS2,	WS2,	MoSe2,	WSe2,	
and MoTe2 have a direct band hole, and can be utilized 
in electronics as transistors and in optics as emitters and 
detectors [13].

•	 The	 TMD	 monolayer	 crystal	 shape	 has	 no	
inversion center, which permits to access a new diploma 
of freedom of price vendors, particularly the okay-valley 

index, and to open up a brand new area of physics: 
valleytronics

•	 The	 strong	 spin-orbit	 coupling	 in	 TMD	 mono	
layers results in a spin-orbit splitting of masses in the 
valence band and some within the conduction band, 
which allows management of the electron spin through 
the excitation laser photon strength and handedness.

The paintings on TMD mono layers is an emerging 
studies and development area for the reason that 
discovery of the direct band gap and the capability 
programs in electronics and valley physics. TMDs are 
often blended with different 2d materials like graphene 
and hexagonal boron nitride to make Vander Waals 
hetero structures.
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PROPERTIES OF MoS2

Thermally steady and highly versatile at high 
temperatures: Utilizing standard lithography systems in 
a spotless room condition, Balandin’s group at Stanford 
University	fabricated	molybdenum	disulfide	transistors	
on silicon substrates for high-temperature tests. Some 
had only a couple of layer and others had increasingly, 
numerous layers . The generally thick layers were all the 
more thermally steady and exhibited a higher versatility 
at hoisted temperatures, as per Balandin.

Ballistic conduction: As per the Stanford specialists, 
when	 molybdenum	 disulfide	 transistors	 are	 on	 the	
size of 10nm, electrons diffuse by employing ballistic 
conduction, which is when electrons quit dispersing as 
they travel through the material. This diffusing is the 
thing that causes resistivity in materials—without it, a 
material basically has almost 0 resistances [14].

Higher-speed:  Eric Pop trusts that, if the nature 
of the semiconductor material is enhanced and the 
transistor decreased in estimate, this ballistic conduction 
number will increment. This would result in higher-
speed gadgets which can direct more present without 
warming up as much as a silicon gadget.

Larger Band Gap: A solitary layer molybdenum 
disulfide	demonstrates	 a	 band	gap	of	 1.9	 eV,	which	 is	
bigger than that of silicon and gallium arsenide. This 
is valuable for the high temperature applications. The 
nearness of a bigger band gap implies that a gadget can 
be	effortlessly	turned	on	and	off,	a	significant	property	
for transistor’s activity.[15]

High switching speed: Not at all like graphene, 
molybdenum	 disulfide	 has	 a	 vitality	 band	 gap,	 which	
means its conductivity can be turned on and off. Such a 
characteristic is basic for semiconductor gadgets utilized 
in processing.

Optical Ability: Another distinction is that 
molybdenum disulphide transmits light, which means it 
could be utilized in applications like LEDs, self-detailing 
sensors and optoelectronics.

High On/Off ratio: If a transistor is manufactured 
using MoS2it can have a very high on/off ratio. We need 
1’s and 0’s to do computation; graphene can only give us 
1’s and .5’s and MoS2 gives the required one’s  due to its 
high band gap [16].

Less Energy Consumption: The researchers also 
report that transistors made from molybdenite will 
use 100,000 times less energy in a standby state than 
traditional silicon transistors.

Low contact resistance of 0.21micro ohm

Less power dissipation: Being   just a single layer 
thick,	they	speak	to	a	definitive	point	of	confinement	of	
scaling in the vertical course and could offer decreased 
power dissipation due to littler short channel impacts [17].

Easy to Fabricate [10]: The fabrication and also 
synthesis of MoS2 is simpler and also similar to that of 
Silicon [18].

Formation of high K dielectric on the surface: 
Upgraded oxygen plasma treatment of MoS2 surface 
can fundamentally enhance the development conduct of 
ALD high-k dielectrics on MoS2, giving an imperative 
ramifications	to	coordination	in	FET	applications	[19]

The Table 1 below summarizes the properties of 
MoS2.

SNo Property Range

Thermal stability High

Ballistic conduction High

Time Delay Less

Band Gap 1.9eV

switching speed high

On/Off ratio high

Energy Consumption Less

contact resistance 0.21micro ohm

Power Dissipation Less

Fabrication Process Easy

Table: 1 Table showing the properties of MoS2

MoS2 TRANSISTOR DESIGN

Professors from Stanford University have designed 
the transistors using MoS2. 

[20]They have rigorously 
worked on it and they have brought down the wafer size 
of 31 layers of MoS2 to 10nm. Also these transistors were 
found to have good properties for the next generation 
electronics. The devices so found were able to work 
with high stability even at high temperatures of above 
200 degree Celsius. Hence forth the requirement of 
coolers can be reduced to some extent. These devices 
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can have applications in harsh environments like sensors 
used for drilling in Oil & Gas Industry, Turbine Engine 
control in aero space Industry etc. Where these are high 
temperature required applications MoS2 transistors can 
withstand such high temperatures. The below Figure 3 
shows the construction of a FET using TMD.

Figure 3: MoS2 Transistor Structure

The	 device	 in	 the	 Figure	 3	 comprises	 of	 two	 field-
effect transistors in series and characterized by three gold 
leads	that	fill	in	as	source	and	drain	terminals	for	the	two	
transistors. Monolayer MoS2 is secured by 30 nm of ALD-
with HfO2 deposited on it which acts as both gate dielectric 
and a mobility enhancer.

Single layers of MoS2 have an extensive characteristic 
band gap of 1.8 eV already revealed mobilities in the range 
of 0.5X10– 3 cm2 which were found to be very low . Hence 
Hafnium oxide was used as a gate dielectric to get the 
expected characteristics. At room temperature the FET was 
able to exhibit the mobility of 200cm2 V-1S-1 and also an 
ON/OFF ratio of 1x108.They also exhibited very less power 
dissipation and due to their direct band gap they are able to 
provide less power consumption. It has also provided a less 
leakage of 2pA µm-2. Below Table 2 exhibits some of the 
properties of MoS2 FET’s.[21]

Table 2: Properties of MoS2

ON/OFF ratio mobility Gate 
dielectric

Leakage 
current

1x108 200cm2 
V-1S-1 HfO2 2pA µm-2.

CONCLUSION

Observing all the above properties it can be assumed 
that the 2-D material MoS2 can be a promising material 
for the next generation transistor fabrication. It has all 
the properties which a semiconductor should posses to 
operate as perfect device with a better control. Properties 

of monolayer MoS2 like high thermal stability, 
chemical	 inertness,	 transparency,	 flexibility,	 and	
relative inexpensiveness give MoS2 transistors a unique 
advantage for several low cost electronic applications. 
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ABSTRACT

Hearing loss which looks a very common health issue but affects nearly 10% of the world population as 
indicated by many international studies. Hearing disorders effectively frail sensitivity to the sounds ordinarily 
heard. Deafness and speech perception are two different categories of hearing losses. Any Hearing Impaired 
(HI) person is an applicant of wearing a hearing aid.  This paper describes various design techniques and 
speech enhancement algorithms of Digital Hearing Aids (DHA). 

Keywords: DHA, HI, DSP’s, Filter bank speech enhancement, Noise Reduction 

 INTRODUCTION

HI typically experience more frustration, anxiety, 
irritability, depression, and disorientation than those 
with normal hearing levels. People who are suffering 
from deafness are not able to understand discourse 
even	in	the	presence	of	amplification.[1] Another aspect 
is speech perception, which involves the speech clarity 
rather than amplitude. Hearing disorders may occur due 
to birth defects or it may occur due to accident. The two 
main categories of hearing losses are conductive and 
sensor neural. Hearing loss can also be attributed to a 
combination of both types, a mixed hearing loss [2].

The audible frequency range for human ears is 20 
Hz to 20 kHz and human hearing is most sensitive in 
the range of 1 kHz to 4 kHz [3]. Hearing is measured 
in decibels. In all frequencies 0 to 20 db is the normal 
hearing range. To identify the hearing loss pattern, 
technical researches have been conducted and conclude 
some plots, like spectrograms and other is audiogram. 
With the help of Audiogram, hearing can be plot on graph 
or	in	other	words	audiogram	may	define	as, a graph that 
shows the audible threshold for standardized frequencies 
as measured by an audiometer[4].The horizontal axis 
of audiogram represent frequency in Hz, vertical axis 
indicates the amplitude in db as shown in Figure 1.

Figure1: Frequency versus Amplitude of  Hearing Level

At the end of a hearing test, hearing levels decide 
the degree of hearing loss. Hearing loss is measured in 
decibels hearing level (dB). If person can hear sounds 
across a range of frequencies at -10dB-20dB it a will 
considered as having normal hearing. Now days digital 
hearing aid are preferred over analog hearing aid, as 
these are programmable. Digital hearing aids have 
greater precision in adjusting electro acoustic parameters 
with self monitoring capabilities, have also feature of 
acoustic feedback .Noise in hearing aids can be reduced 
by advanced signal-processing techniques it also helps 
in automatic control of signal level .

DESIGNS

In 1980’s the development of fast DSP chip 
technology in a small size has brought a number of 
notable efforts in the design of wearable DSP hearing 
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aids [5]. As the technology developed there are so many 
advancement and changes taking place in designing 
process of digital hearing aids using DSP’s. The 
following Figure 2 shows the basic block diagram of 
DHA using DSP [6].

Figure2: Basic DHA using DSP

The introduction of DSP in hearing aid designed 
by using DSP’s noise reduction, compressions, 
directionality of the signals can be achieved rigorously 
as compared to analog processors. 

Hardware Designs

The variations in the hardware designs are mainly 
the	 changes	 in	 filter	 banks	 of	DSP.	 Some	 of	 them	 are	
discussed below.

The design of digital hearing aid with digital IIR 
filter	was	discussed	in	paper	[7].	The	structure	of	filter	had	
a	combination	in	parallel	form	of	IIR	(Infinite	Impulse	
Response) a low- pass, a band-pass and a high-pass 
filter.	The	filter	coefficients	of	 IIR	filter	were	obtained	
from the optimization procedure by Genetic Algorithm 
(GA). The error between desired magnitude response 
and actual magnitude response was minimized by GA.

Uniform	 filter	 bank	 design	 for	 digital	 hearing	 aid	
application has meet the following requirements such as 
strong	alias	 suppression,	with	 low	delay	and	sufficient	
frequency resolution[8]	which	simplifies	sub	sampling	of	
the bands and thus helps saving power.

In the application report [9], was describe the 
development of a low power binaural wearable digital 
hearing	aid	platform	based	on	the	TMS320C5000E	fixed	
point digital signal processor (DSP). It provided for 
frequency	shaping	using	multichannel	FIR	filters,	noise	
suppression, multiband amplitude compression, and 
frequency dependent intraoral time delay algorithms.

The focus of this [10] paper was on the algorithms 
used to build digital compression systems. Of the various 

approaches that could be used to design a digital hearing 
aid, this paper considers broadband compression, multi- 
channel	 filter	 banks,	 a	 frequency-domain	 compressor	
using the FFT, the side-branch design that separates the 
filtering	operation	from	the	frequency	analysis,	and	the	
frequency-warped version of the side-branch approach 
that	 modifies	 the	 analysis	 frequency	 spacing	 to	 more	
closely match auditory perception.

In [11], a 3-channel VFB approach has been proposed 
for digital hearing aid applications. As compared 
with	 traditional	 filter-banks	 with	 fixed	 bandwidths,	
the proposed 3-channel VFB was constructed by 
parallelizing variable low pass, band pass and high 
pass	 digital	 filters	whose	 both	magnitudes	 (gains)	 and	
bandwidths could be independently tuned for matching 
various hearing loss patterns.

Software Designs

Software design variations are of algorithms 
developed for further improvements in noise reductions 
and enhancement of speech quality. Algorithms are 
designed to support the minicomputers of digital hearing 
aids to know how to sort and categorize different noises 
and environments. Some of them are described below.

In this algorithm [12](2017), the gains are calculated 
in the time domain, which avoids the process of the 
inverse Fourier transform and leads to a decrease 
in computational complexity. Compared with the 
traditional	spectral	subtraction	and	basic	Wiener	filtering	
method, the delay in this algorithm is reduced by 40.4 
and 60.6%, respectively. It is also compared with the 
modulation depth integrated into hearing aids under an 
experimental simulation and a real scenario. The results 
indicate that the output SNR is improved by 1 dB under 
the software simulation and 3.1 dB in the real scenario 
when the input SNR is set as 10 dB. Compared with the 
simulation environment, the proposed algorithm only 
fell by 1.5% in the real scenario. 

Santosh et al (2013) [13] proposed a spectral 
subtraction technique is in modern hearing aids utilized 
for real-time speech enhancement in the aids used by 
hearing impaired listeners. For reducing computational 
complexity and memory requirement, he used a cascaded-
median based estimation of the noise spectrum without 
voice activity detection. The technique is implemented 
and tested for satisfactory real-time operation, with 
sampling frequency of 12 kHz, processing using 
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window length of 30 ms with 50% overlap, and noise 
estimation by 3-frame 4-stage cascaded-median, on 
a	 16-bit	 fixed-point	 DSP	 processor	 with	 on-chip	 FFT	
hardware. Enhancement of speech with different types 
of additive stationary and non-stationary noise resulted 
in SNR advantage of 4 – 13 dB. 

Heinrich and Peter Vary (2012) in [14] proposed A 
beamformer for binaural speech enhancement systems 
for digital hearing aids. Its single modules for the 
estimation of the time-difference-of-arrival (TDOA) 
and time-alignment operate in the frequency-domain 
and have a low computational complexity. The TDOA 
estimation	 is	 performed	 efficiently	 by	 a	 generalized	
cross-correlation with phase transform weighting. The 
estimation	 accuracy	 for	 filter-banks	 with	 a	 limited	
number of subbands, which are needed for hearing aids to 
meet tight delay constraints, is improved by a histogram-
based TDOA estimation. The subsequent time-alignment 
is accomplished by a simple multiplication with spectral 
phase factors.

Ulrik Kjems et al (2012) [15] has proposed Multi-
microphone speech enhancement systems can often be 
decomposed into a concatenation of a beam former, 
which	provides	spatial	filtering	of	the	noisy	signal,	and	a	
single	channel	(SC)	noise	reduction	filter,	which	reduces	
the noise remaining in the beam former output. Here 
they proposed a maximum likelihood based method for 
estimating the inter microphone covariance matrix of the 
noise impinging on the microphone array. This method 
allows prediction of this co-variance matrix for non-
stationary noise sources even in signal regions where 
the target speech signal is present. they used it in for 
estimating the power spectral density (psd) of the noise 
entering	the	SC	filter.	

John Woodruff et al (2011) [16] proposed methods for 
using the directionality of sound energy as a criterion 
to	 estimate	 single-	 and	 multichannel	 linear	 filters	 for	
suppression of diffuse noise and reverberation in a 
hearing aid application. They compare conservative 
strategies where direction of arrival is unknown and more 
aggressive strategies where their proposed methods can 
be	used	to	derive	a	fast	acting	post-filter	for	the	output	of	
a beam former. They showed that in situations where a 
target of interest is near to the listener while interfering 
sources are more distant, simple features that capture the 
directionality of sound energy can be used to attenuate 
significant	 undesired	 signal	 energy	 and	 can	 be	 more	

effective .

JEON Yu-yong, LEE Sang-min 2011,[17] proposed 
a algorithm,to enhance the speech quality that is 
degraded by environmental noise, reinforce the speech. 
The minima controlled recursive averaging (MCRA) 
algorithm was used to estimate the noise spectrum 
and the partial masking effect which is one of the 
psychoacoustic properties was introduced to reinforce 
speech. The performance evaluation was performed by 
comparing the PESQ (perceptual evaluation of speech 
quality) and segSNR (segmental signal to noise ratio) by 
the proposed algorithm with the conventional algorithm. 
As a result, average PESQ by the proposed algorithm 
was higher than the average PESQ by the conventional 
noise reduction algorithm and SNR was higher as much 
as 3.2 dB in average than that of the noise reduction 
algorithm.

Junfeng Li, Shuichi Sakamoto, Satoshi Hongo, 
Masato Akagi and Yoiti Suzuki 2009,“ [18] presented a 
equalization-cancellation (EC) model which has been 
extensively studied for expressing binaural masking 
level difference (BMLD) in psychoacoustics. In this 
paper, they proposed a two-stage binaural speech 
enhancement	with	Wiener	filter	 (TS-BASE/WF)	based	
on the EC model. In this TS-BASE/WF, interfering 
signals	are	first	estimated	by	equalizing	and	cancelling	
the target signal based on the EC model, and a time-
variant	Wiener	filter	is	then	applied	to	enhance	the	target	
signal given noisy mixture signals. The main advantages 
of  this TS-BASE/WF are: (1) effectiveness in dealing 
with non-stationary multiple-source interfering signals; 
(2) success in localizing the target sound source after 
processing. 

HeinrichW. L¨ollmann and Peter Vary 2009 [19] 
presented a new system for single-channel speech 
enhancement , which achieves a joint suppression of 
late reverberant speech and background noise with a 
low signal delay and low computational complexity. 
It is based on a generalized spectral subtraction rule 
which depends on the variances of the late reverberant 
speech and background noise. The calculation of the 
spectral variances of the late reverberant speech requires 
an estimate of the reverberation time (RT) which is 
accomplished by a maximum likelihood (ML) approach. 
The enhancement with this blind RT estimation achieves 
almost the same speech quality as by using the actual RT. 
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Tim Van et al (2007) [20] described the binaural cue 
preservation of a noise reduction algorithm for bilateral 
hearing aids. The researcher utilized multi channel 
Wiener	 filter	 along	 with	 interaural	 transfer	 function	
extension (MWF- ITF).

Young et al (2007) [21]	proposed	a	modified	spectral	
subtraction and companding for increasing the speech 
quality in digital hearing aids. Here the noise level is 
completely reduced through the adjustment of the biases 
of the evaluated noise spectrum that depends on the 
substraction factor. The channel format is improved 

by means of speech indicator via implementing the 
companding. In this method the weak speech components 
are extracted during that extraction the noise level is 
diminished. The algorithm is experimented based on 
a variety of objective and subjective evaluation. The 
performance metrics utilized in this paper for evaluating 
the algorithm is SNR and log likelihood ratio. The 
Likelihood Ratio (LLR) has a less correlation and SNR 
ha the more correlation with subjective appraises.

The below Table 1 shows various algorithms 
described till now.

Table 1: Various Algorithms

Author Name Proposed Algorithm
Jiang, Tao & Liang, 
Ruiyu Speech Noise Reduction Algorithm (2017).

David Based on supervised machine learning and time frequency masking 2013

Santosh Spectral subtraction technique for real time speech enhancement 2013

Heinrich and Peter vary Beam former method using Time-Difference-of-Arrival(TODA).2012

Ulrik Kjems Noise matrix calculation by estimating the power spectral density of the noise 
present 2012

John Woodruff Single	and	multichannel	linear	filters	2011

JEON-YU-Yong Minima controlled recursive averaging (MCRA)2011

kluas Blind source separation(BSS)2010

Apte Phase spectrum and constant magnitude spectrum are combined 2010

Junfeng Li Two-stage binaural speech enhancement based on the EC model with Winer 
filter(TS-BASE/WF)	2009

HEINrich &Peter Single channel speech enhancements by using generalized spectral subtraction 2009

TIM Van Multi	channel	Wiener	filter	along	with	interaual	transfer	function	extension(MWF-
ITF) 2007

Sunitha DCT-LMS 2007

Simon Doclo Generalized Singular value decomposition (GSVD) 2002

CONCLUSION

Digital technology, in today’s world offers better 
hearing aid designs. In this paper many designing and 
speech enhancements techniques of digital hearing aids 
have been discussed. By studying all these hardware 
designs and algorithms It has been observed that there 
is a large scope to develop digital hearing aids by using 
Open hardware and algorithms using free and open source 
software which are playing vital role in the current trend 
technologies and giving custom made solutions. Hence 
my view by using those we may provide well equipped 

digital hearing aids for Indian hearing impaired patients 
may be at reduced prices.
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ABSTRACT 

Read stability and read speed are the most likely problems encountered in the cells of the SRAM. The access 
transistors used to access the basic latch takes extra time to read the cell data during the read operation, and 
more over there exists a possibility of external noise corrupting the cell data. The problem of consumption 
of extra read time and possibility of noise corrupting the cell data can be circumvented by making use of 
10T	SRAM	cell,	modified	with	 single	 ended	decoupled	 read	bit	 line,	providing	advantage	of	 speed	and	
noise margin. The conventional 6T SRAM cell is equipped with word line for both read and write processes, 
but the proposed 10T SRAM cell uses a different read enable line to read the stored bit.  This allows the 
memory element to remain isolated from the external disturbance, additionally the extra time required to 
activate the access transistors is not required as the read operation in this cell does not require it. The design 
of read behaviour is analyzed using tanner tool 180nm technology and compared with the reported basic 6T 
structure.

Keywords: Read Stability, 10TSRAM Cell, Noise Margin, Access Transistor, Tanner Tool

INTRODUCTION

Control dissemination has turned into a top of the 
line [1], [2].As we have hit the usage divider, the low 
power circuit design, and frame work level methods 
are searched out [3], [4]. Moreover, the static random-
access memory (SRAM) is the most critical advanced 
large-scale framework on-chip (SoC) that is ever 
increasing [5]. Diminishing the power dissemination of 
SRAM won’t just lower the general frame work control 
dispersal but will additionally increment the yield and 
enhance the SoC unwavering quality [6]. Decrease of the 
supply voltage is the most direct system to lessen the 
dynamic power dissipation. Be that as it may, 6T SRAM 
control supply can’t be lessened forcefully because of its 
RSNM debasement. Numerous SRAM cells have been 
suggested that enhance the RSNM. In this work, the 
full VDD pre-charge and charge reusing strategy for low 
power read task is presented. A 4T read port is intended 
to utilize the proposed strategy. Read BL (RBL) is 
charged and released through the read port as indicated 
by the condition of put away piece. Read port is fuelled 
by virtual power rails that run even and are shared by the 

cells of a word. The dynamic control of read port power 
rails diminishes the RBL spillage considerably.

LITERATURE SURVEY

In this section, description about the different 
SRAMs is proposed. In the [7] the author proposed 9T 
SRAM cell which exhibited by a 72 Kb SRAM large 
scale with a Negative Bit-Line (NBL) Write-help and a 
versatile Read task timing following circuit actualized 
in 65 nm low-spillage CMOS innovation. Estimated full 
Read and Write usefulness is without mistake with V DD 
down to 0.35 V ( 0.15 V lower than the edge voltage) 
with	229	KHz	recurrence	and	4.05	μW	control.	In	[8] the 
author proposed 9T cell used a plan with independent 
read and composes word lines; it is demonstrated that 
the 9T cell accomplishes changes in control dispersal, 
execution and dependability contrasted and past outlines 
(that require 10T and 8T) for low-control task. The 9T 
plot is amiable to little element sizes as experienced 
in the profound sub-micron/nano scopes of CMOS 
innovation. The author [9] investigated the cut off points 
of low-voltage task for conventional six-transistor (6T) 
SRAM and proposes an option bit cell that capacities 
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The operation, when above inputs are given to the 
circuit, AL and AR transistor are ON. When the BL line 
goes high, it is conveyed to inverter circuit,making the 
PR transistor OFF and the NR transistor ON; the data 
is	stored	in	the	memory	as	QB=0.The	BLB	line	is	to	go	
low, so the PL transistor is ON and NL transistor is OFF, 
which makes the Vdd to	store	as	Q=1in	the	memory,	so	
the	data	stored	is	Q=1	and	QB=0.

Case	2:	When	inputs	W=1	and	BL=0	and	BLB=1.

The operation, when above inputs are given to the 
circuit AL and AR transistor are ON. When the BL line 
goes low, it is conveyed to inverter circuit, making the 
NR transistor is OFF and the PR transistor is ON; the 
data	stored	in	the	memory	as	QB=0.The	BLB	line	goes	
to high, sothat the PL transistor is OFF and NL transistor 
ON, which makes Vdd	to	store	as	Q=1	in	the	memory,	so	
the	stored	data	is	Q=1	and	QB=0.

Read Operation

In the read operation, the data that are stored in 
the memory can be read by the read bit line RBL.RBL 
is considered as the Q, and the inversion of RBL is 
considered as the QB.

Case	1:	Read	operation	inputs	when	R=1	and	RB=0	
QB=0.

The operation when the input of the inverter circuit 
QB is low, the N1 transistor is OFF and the P1 transistor 
is ON. When Vdd is	at	Z	node	and	then	R=1,	makes	the	
N2	transistor	to	turn	ON,	and	when	RB=0,	P2	transistor	
is ON. This acts as transmission gate then output of the 
RBL=1.	So,	the	stored	data	RBL=Q=1	and	then	QB=0.

Case	2:	Read	operation	inputs	when	R=1	and	RB=0	
QB=1.

The operation when the input of the inverter circuit 
QB is high,the P1 transistor is OFF and the N1 transistor 
is ON. When Vdd is grounded at Z node which goes 
low and then R goes high.The N2 transistor turns ON 
and RB goes high to make the P2 transistor ON.It acts 
as	 transmission	gate	 then	output	 of	 the	RBL=0,So	 the	
stored	data	RBL=Q=0	and	then	QB=1.

an excessive amount of lower voltages. Estimations 
affirm	that	a	256-kb	65-nm	SRAM	test	chip	utilizing	the	
proposed bit cell works into sub-limit to beneath 400 mV. 
At	this	low	voltage,	the	memory	offers	significant	power	
and	vitality	reserve	funds	at	the	cost	of	speed,	influencing	
it to appropriate to vitality compelled applications.  The 
author in [10] have manufactured a 64-kb SRAM large 
scale utilizing 90-nm CMOS innovation and have 
acquired with it a base VDD of 440 mV and a 20-ns get 
to time with a 0.5-V supply. In [11] proposed method cell 
works down to 0.35 V with a read clamour edge of 74 
mV and a compose commotion edge of 92 mV. Under 
this condition, the read and compose commotion edges 
of the customary six-transistor (6T) cell are 18 and 27 
mV, individually. The cell territory is 1.57× the ordinary 
6T	SRAM	cell	zone	in	45-nm	configuration	rules.

Existing System

The existing 10T SRAM using half-VDD pre-charge 
and row-wise dynamically powered read port for low 
switching power and ultra low RBL leakage is shown 
in Figure 1.

Figure 1: Existing Circuit Diagram

As shown in the circuit diagram of Fig 1, the 6T 
SRAM circuit has 6T transistor, which is used for the 
write operation and 4T transistor,that is used for the read 
bit line for read operation. This circuit performs read 
and write operation simultaneously, BL and BLB are the 
inputs to the circuit for the write operation, whereas Q 
and QB are the output.In read operation QB is the input 
of the 4T transistor circuit where as R and RB are the 
inputs for the read operation and RBL is the output.

Write Operation

Case	1:	When	W=1,BL=1	andBLB=0.
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Figure2: Existing 10T SRAM Design Implementation usingTanner Tool

Case	 3:	 When	W=0,	 at	 any	 instant,	 the	 mode	 is	
going to be the hold mode. The circuit is realized using 
the tanner tool and the outputs are shown in the Figure 2. 
The corresponding results are shown in results section.

Proposed 10T SRAM with Single Ended 
Decoupled Read Bit Line

The proposed circuit has 10 number of transistors 
out of which 6 transistors connected to 6T SRAM 
for write operation. NMOS2 transistors and PMOS1 
transistors forms an inverter circuit with NMOS3 and 
PMOS2 transistors. The inverters circuits are connected 
in decoupled manner. The design of proposed circuit is 
shown in Figure 3 and Figure 4 refers to the design in 
tanner software. The W line, BL line and the BLB line 
are the inputs to the circuit. For write operation Q and 
QB are the output. For the read operation QB is the input 
of the inverter circuit. R and RB lines are the inputs for 
the read operation and RBL is the output.

Figure 3: Proposed Circuit Design for 10T SRAM

Write Operation

Case	1:	When	W=1,BL=1,BLB=0.

The operation when inputs are high to the circuit, the 
NMOS-1 transistor and the NMOS-5 transistor are ON. 

BL goes high and the high input is given to the inverter 
circuit, the PMOS-2 transistor is turned OFF and the 
NMOS-3 transistor is turned ON. The data is stored 
in	 the	memory	 as	QB=0.	When	BLB=0,	 the	 PMOS-1	
transistor is ON, and Vdd	is	stored	in	the	memory	as	Q=1	
which makes the NMOS-2 transistor OFF. So, the data is 
stored	in	memory	as	Q=1	and	QB=0.

Case	2:	When	inputs	W=1	and	BL=0	AND	BLB=1.

The operation when the above inputs are given to the 
circuit, the NMOS-1 transistor and NMOS-5 transistor 
are ON. BL goes low and the low input is given to the 
inverter circuit, the NMOS-3 transistor is turned OFF 
and PMOS-2 transistor is turned ON. The data is stored 
in	 the	 memory	 as	 QB=0.When	 BLB=1,	 the	 PMOS-1	
transistor is OFF, and the NMOS-2 transistor is ON, and 
Vdd	is	stored	in	the	memory	as	Q=1.So,	the	data	stored	in	
memory	as	Q=1	and	QB=0.

Read Operation

During the read operation, the data stored in the 
memory can be read by the read bit line RBL. RBL is 
considered as the Q inversion of RBL and is denoted as 
QB.

Case1:Read	operation	inputs	when	R=1	and	RB=0	
QB=0.

The operation when the input of inverter circuit 
QB=0,	NMOS-4	 transistor	 and	 the	 PMOS-3	 transistor	
are OFF. When the Vdd is at Z node, then R goes high and 
the NMOS-6 transistor is ON. The RB goes low and the 
PMOS-5 transistor is ON. This acts as a transmission 
gate,	with	the	output	of	the	RBL=1.So,	the	data	stored	in	
memory	as	RBL=Q=1	and	QB=0
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Figure 4: Proposed Circuit Design 10T SRAM Implemented in Tanner Tool

Case	2:	Read	operation	inputs	when	R=1	and	RB=0	
QB=1.

The operation when the input to inverter circuitQB 
goes high,the PMOS-3 transistor is OFF and NMOS-
4transistor is ON. When Vdd is grounded and node 
Z=0,then	 R	 goes	 high	 and	 the	 NMOS-6	 transistor	 is	
ON, this makes the RB go to low making the PMOS-5 
transistor to ON. This acts as a transmission gate with 
the	output	as	RBL=0.	So,	the	data	stored	in	memory	as	
RBL=Q=0	and	automatically	QB=1.

Case	3:	When	the	W=0	the	circuit	goes	to	the	hold	
mode.

RESULTS AND DISCUSSION

The existing 10T SRAM cell simulation wave form 
is shown in Figure 5 for read and writes operation, 
with the read and writes inputs high.The corresponding 
results are tabulated in the Table 1. Table 2 shows the 
parameters comparison between the existing method 
with the proposed method. 

Figure 5: Existing Design Results of 10T SRAM Outputs Read and Write Operation in Tanner Tool

Table 1: Result Analysis for Existing Method and Proposed Method

Parameters Existing Method Proposed Method

Max Power 2.287543e-008 at time 1e-006 3.354735e-008 at time 1e-006

Parsing 0.00 seconds 0.00 seconds

Setup 0.03 seconds 0.03 seconds

DC Operating point 0.06 seconds 0.06 seconds

Transient Analysis 0.11 seconds 0.11 seconds

Overhead 0.69 seconds 0.41 seconds

Total Read and Write Time 0.89 seconds 0.61 seconds
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The proposed 10T SRAM cell simulation wave form is shown in Figure 6 for read and writes operation, with the 
read and writes inputs being high. Table 2 shows the comparison of 10T proposed system with 6T, 7T, 8T, 9T, 10T 
existing systems.

Figure 6: Proposed 10T SRAM Outputs Read and Write Operation Outputs 

Table 2: Comparison with 10T Proposed System with 6T, 7T, 8T, 9T, 10TExisting System

Different parameters 6T 7T 8T 9T
10T
Existing 
method 

10T 
Proposed 
method 

Write Stability Low Low Low Low Low High

Read Stability Low Low Low Low Low High

Cell Supply Reduction Low Low Low Low Low High

Power Dissipation High High High High High Low

Leakage Current High High High High High Low

Bit Line IOnand IOffRatio High High High High High Low

Variability High High High High High Low

ReadStaticNoise Margin High High High High High Low

Transient Analysis Time High High High High High Low

Speed of Operation High High High High High High

 
 

 
 

CONCLUSION

The proposed 10T SRAM circuit and the existing 
10T SRAM circuit are simulated using the Tanner Tool 
software. The performances of both the circuits have 
been compared. For the proposed10T SRAM system, 
the parameters of the system like the Read delay and 
Read Noise are improved. Hence it is evident that the 
proposed method produced better performance and 
high-speed operation. The power consumption of the 
proposed system is also compared with different types 
of 6T to 10T SRAMs, which shows advantage over 

existing systems. This system can be used in modern 
satellite communication systems, graphic cards, mobile 
phones and other low-power applications. 
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ABSTRACT

This paper proposes a waste management system in smart cities .As India is a developing nation, the 
important challenge is making the country as a smart city. The important concept of smart cities is the waste 
management which is very much trending and helpful these days. In the earlier existing systems, there is no 
indication	whether	the	dustbin	is	over	flown,	It	is	more	time	consuming	taskand	it	is	less	effective.		It	also	
makes	more	traffic	and	noise.	In	this	system	the	levelof	the	dustbinwill	not	be	known	and	create	the	bad	smell	
spreads and cause illness to human beings. In this proposed system, multiple dustbins from the different 
areas throughout the cities are connected using IOT technology. The dustbin uses low cost embedded devices 
and	it	will	sense	the	level	of	dustbin,	then	it	is	sent	to	the	municipality	officer.	Then	the	information	is	sent	
to	the	truck	driver	to	collect	the	waste.The	proposed	system	will	help	to	avoid	the	overflowof	dustbin.	It	will	
give the real time informationabout the level of the dustbin. It will send the messageimmediately when the 
dustbin is full. Cost of this system is minimum. Improves environment quality by reducing the smell and 
make the city clean.  It will also reduce the wastage of time and energy for truck drivers. 

Keywords: IOT, Smart cities, Waste management, Ultrasonic Sensor, WIFI, GPS.

INTRODUCTION

The Internet of Things(IoT) is the network  of physical 
devices, vehicles, home appliances and other items 
embedded with electronics, software, sensors, actuators, 
and connectivity which enable these objects to connect 
and exchange data. This network allows the objects to 
be sense and controlled automatically across the existing 
infrastructure. This network creates the opportunities to 
integrate the things into computer based network system 
for	 improving	 the	 efficiency,	 accuracy,	 and	 economic	
benefits.	Things	 that	 are	 connected	 to	 the	 Internet	 and	
those devices controlled from the Internet is called Internet 
of Things. In this system, the smart bin is connected with 
the internet to display the exact information about the 
dustbin level and to which area it belongs. In present there 
was a rapid growth in the population which leads to large 
quantity	 of	 waste	 disposal	 in	 the	 cities.	 The	 overflow	
of dustbin will create a unpleasant environment and it 
affect many people by spreading the deadly disease.The 
implementation of proper waste management system 
will avoid the spreading of such disease. The dustbins 
are properly managed and information is seen regularly 
and	 the	municipality	officer	make	 immediate	 response	

by intimating to truck driver. The truck driver will go 
immediately and collect the waste form the dustbin. 
Multiple dustbins are connected through the cities. 
The Dustbins are integrated with ultrasonic sensor, 
Raspberry pi. The ultrasonic sensor is used to detect the 
level of dust in the dustbin. After detecting the level of 
dustbin the information is send to the Raspberry pi at 
the Central System and Internet connection is enabled 
through the connection of Wi-Fi module. The Dustbin 
status whether the dustbin is full or empty and the 
location of the dustbin will displayed in TELNET APP 
[1].A	 definition	 is	 required	which	 best	 suits	 to	 the	 loT-
enabled waste collection in Smart Cities, which is[2] : “A 
Smart City is a city well performing in a forward-looking 
way in the following fundamental components (i.e., 
Smart Economy, Smart Mobility, Smart Environment, 
Smart People, Smart Living, and Smart Governance), 
built on the ‘smart’ combination of endowments 978-
1-4799-8325-4115/$31.00 ©2015 IEEE and activities 
of self-decisive, independent and aware citizens”. This 
definition	 contains	 the	 fundamental	 component	 of	
Smart Environment which is relevant to environmental 
pollution. A municipality service which acts as a 
countermeasure to environmental pollution within the 
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Smart City is the 10Tenabled waste collection. Related 
research in the literature addresses the treatment of waste 
collection as an essential municipal service[3].The key 
issue in the waste management is that the garbage bin 
at	public	places	gets	overflowed	well	in	advance	before	
the commencement of the next cleaning process. This 
in turn leads to various hazards such as bad odor due to 
waste decomposition & ugliness to that place which may 
be the root cause for spread of various diseases[4].Our 
proposed system, ‘IoT enabled dustbins’ can ease these 
major issues and will have two major functionalities. 
First, improvising current waste collection system so 
that the hazards of waste accumulation and costs in 
collection process are minimized. Second, prevents 
spilling of the waste all over the roads maintaining 
cleanliness. Also, it rewards users with points if it is put 
in right dustbin so that more citizens can be engaged 
in proper recycling of waste by use of dustbins. costs 
related to waste collection are also minimized by routing 
system based on capacity of municipal trucks and the 
fullness of the dustbins, in order to get all the waste 
collected	efficiently.	 In	present	 scenario	of	digitalizing	
world everything in our surroundings have been 
equipped with modern technology and internet to ease 
our	 work	 and	 gain	 more	 efficiency.	 But	 the	 systems	
existing today for waste management are the same as 
they were before in most of the countries. Currently, for 
collection of waste in some countries, we have door to 
door collection systems that require a lot of efforts and 
money. A waste collector has to visit everybody’s place, 
knocking the doors, and has to wait till each resident 
brings the waste to them[5].Authors propose a novel loT-
enabled dynamic routing model for waste collection in 
a Smart City. The proposed model is robust in case of 
emergency (i.e., a road under construction, unexpected 
traffic	congestion).	Related	research	in	waste	collection	
focuses on dynamic scheduling and routing models. 
However less research states the waste collection as a 
Smart City service. Concretely, models reported in the 
literature have not close relation with the concepts of IoT 
and Smart Cities. This is the focus of the current paper; 
to	 enable	 loT	 for	 efficient	 waste	 collection	 in	 Smart	
Cities.	Specifically,	only	 in	 [6].it is addressed the waste 
collection as a problem which can be solved with loT 
infrastructure; incorporated in Smart Cities.There are 

two	main	classifications	of	collecting	waste:	collecting	
implementing bins and collecting door-to-door. In the 
first	case	on	take	s	into	consideration	the	bin	is	size	and	
emptied over an area whereas in the second case waste 
is directly collected from houses and other areas by 
vehicles[7].The Smart Waste Management system that 
we have proposed and executed in this paper ensures 
proper storage and retrieval of the waste within a given 
a period. As waste gets dumped in the garbage pail, on 
reaching a maximum capacity it will lock down (so as 
to avoid spillage) and send an SMS so as to inform the 
authority mentioning that the trash in this particular can 
is decomposed or the can is full [8-11].

PROPOSED WASTE MANAGEMENT 
SYSTEM:

 Figure 1 refers to the over view of proposed design 
of waste management system using IOT for  smart 
cities. As the power supply given to the board through 
rectifier	circuit	which	gives	the	regulated	voltage	of	5v	
to the raspberry pi3 model B. Raspberry pi has 40 GPIO 
pins. Devices interfaced to Raspberry pi are connected 
through these pins. Two ultrasonic sensors are connected 
to different pins of Raspberry pi. Ultrasonic sensor HC-
SR04 contains 4 pins they are: vcc,trigger, echo, ground. 
The current consumed by the sensor is less than 15mA 
and hence can be directly powered by the on board 
5V pins (If available). The Trigger and the Echo pins 
are both I/O pins and hence they can be connected to 
I/O pins of the Raspberry pi. when dust is dropped in 
bin slowly. It will detect the level of dustbin .5v d.c 
power supply is given to all components except Relay 
it	 requires	 12	 dc	 supply..wifi	 module	 ESP	 8266	 and	
GPS module is connected to Raspberry pi. GPS module 
will track the longitude, latitude values and location of 
the bin .This information is transferred to Raspberry pi 
through	wi-fi.	GPS	and	wifi	module	transmit	the	serial	
data but Raspberry pi will have TTL input So MAX 232 
converts the signals from RS 232 Serial port to signals 
suitable for use in TTL compatible logic.  TELNET 
app is created with IP address 192.168.4.1 in mobile 
phone. The status of the dustbin is displayed on LCD  
and	Telnet	 app.	The	Municipality	 officer	 continuously	
moniter through Telnet app.
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Figure 1: Overall implementation of waste management system

FLOW CHART

Figure	2	represents	the	flow	model	of	IOT	enabled	
waste management system. In starting process if the 
dustbin is full it will send the message to the garbage 

collection department. If the dustbin is empty it will not 
send any message it will again go for starting process .if 
the dustbin is full department will send message to the 
truck driver. He will collect the dust from the location 
and the dustbin will be empty and the process stopped. if 
the dustbin is full the process continues.

Figure 2: Flow chart of waste management system
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RESULTS & DISCUSSION

Figure 3 represents the circuit diagram when power supply connected. It contains the modules as Raspberry 
pi,	Regulated	power	supply,	ultrasonic	sensor,	wifi,	GPS	module,	max	232,RS232,	Relay	and	LCD	display.	These	
devices	are	interfaced	to	the	Raspberry	pi.	The	data	collected	from	the	ultrasonic	sensor	and	the	location	is	identified	
from GPS module. For nearer communication WI-FI modem ESP 8266 used to facilitates wireless connections. 
When power supply connected all LED ‘s will blink . the output is displayed on 16*2 LCD display.

Figure 3: Circuit connection of waste management system

The Figure 4 Shows ultrasonic sensor is placed at the top of the dustbin.it will detect the level of dustbin whether 
it	is	filled	or	empty.	These	information	is	displayed	on	LCD	and	Telnet	app.

Figure 4: when dustbin is placed and output status in mobile phone
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The Figure 5 depicts two ultrasonic sensor values. These two will be paced above the dustbin. The ultrasonic 
sensor will continuously monitor the dustbin level. These values will be sent the Raspberry pi. 16*2 LCD display will 
connected to the pins of the Raspberry pi. These information are displayed on LCD display.

Figure 5: Dustbin values on LCD display

The	Figure	6	shows	the	dustbin	status	whether	it	is	filled	or	empty	and	longitude	and	latitude	values	of	the	bin.	
TELNET	app	is	created	with	an	IP	address	192.168.4.1	and	it	is	installed	in	mobile	phone	.wifi	is	enable	in	mobile	
phone and dustbin status continuously moniter through TELNET app. 

Figure 6: Dustbin status in TELNET app.

The	Figure	7	shows	the	location.	With	GPS	coordinates	longitude	and	latitude	values	it	identifies	the	exact	location	
of	the	dustbin.	The	concerned	officer	will	identifies	the	location	and	status	of	the	dustbin	and	these	information	is	sent	
to the garbage collection vehicle.
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Figure 7: Location of the dustbin 

CONCLUSION

This	study	‟	s	emphasis	gets	on	even	more	energy-
efficient	 IoT	 as	 an	 enabler	 of	 different	 applications	
consisting of waste administration. Particularly, it 
intends to provide a big collection of versions handling 
the effective waste monitoring. Unique interest is paid 
on the waste collection. We offer initiatives for the smart 
transport within the context of IoT as well as Smart 
Cities for waste collection. We suggest an inductive 
taxonomy to execute relative evaluation of the evaluated 
designs.Ultimately, our future job is concentrated on the 
interpretation	of	an	efficient	IoT-enabled	design	for	waste	
collection, which will certainly discuss the consolidation 
of high capability waste vehicles as mobile depots. On 
top of that, waste containers are positioned to enhance 
convenience of citizens. 
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ABSTRACT

In today era most of the people caused by the cancers globally. One of the cancer mostly hits women because 
of their unawareness is cervical cancer. In this Paper, we present an extensive study on the causes and 
different	identification	methods	technically	available	PAP	smear	test	on	cervical	cancer	in	today’s	world.

Keywords: Cervical Cancer, Identification Techniques, PAP smear test

INTRODUCTION

Cervical Cancer growth is caused by the uncontrolled 
development of cells in the cervix. The cervix is the 
limited base bit of a lady’s uterus[1]. It look like a cone, it 
associates with the uterus to the vagina. Cervical cancer 
diseases caused by the human papillomavirus (HPV). 
HPV is an unusually regular sexually transmitted virus. 

Cervical cancer is most often diagnosed between 
the ages of 35 and 44. About 15% of cervical cancers 
are diagnosed in women over age 65. Few women under 
the age of 20 are diagnosed with cervical cancer.  [1]The 
5-year survival rate tells you what percent of women live 
at least 5 years after the cancer is found. Percent means 
how many out of 100. The 5-year survival rate for all 
women with cervical cancer is 67%. For white women, 
the 5-year survival rates are 69%, and for black women, 
the 5-year survival rate is 56%.Survival rates depend on 
many factors, including the stage of cervical cancer that 
is diagnosed. 

When Cervical cancer recognized at a early stage, 
the 5-year survival rate for ladies with intrusive cervical 
tumor is 92%. Only 46% of women with cervical Cancer 
are	identified	at	early	stages[2]. That the CC has spread 
to encompassing tissues or organs or potentially the 
territorial lymph hubs, the 5-year survival rate is 57%. 
If the growth has spread to a removed piece of the body, 
the 5-year survival rate is 17%.It is vital to recollect that 
insights on the survival rates for ladies with cervical 
tumor are a gauge. The estimate may not demonstrate 
the	after	effects	of	better	finding	or	treatment	accessible	

for fewer than 5 years.

In 2018, an estimated 13,240 women in the 
United States diagnosed with invasive cervical cancer.  
Occurrence rates for the disease dropped by 50% between 
1975 and 2014 due to an increase in screening, which 
can	 find	 cervical	 changes	 before	 they	 turn	 cancerous.	
It is estimated that 4,170 deaths from the disease will 
occur in 2018.

Figure 1 Cervix of the women

Causes of Cervical Cancer

The Risk factors which develops cervical cancer:

Human papillomavirus (HPV) infection: The most 
important risk factor for cervical cancer is infection with 
HPV [3]. HPV is one of the most risk factor for cause 
of CC. Sexual action with somebody who has HPV is 
the most widely recognized way somebody gets HPV. 
There are more than 100 distinct sorts of HPV, not which 
are all connected to tumor. The HPV composes that with 
cervical malignancy are HPV16 and HPV18.
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Immune system deficiency: Women with lowered 
immune systems have a higher risk of developing 
cervical cancer [4]. A lowered immune system can be 
caused by immune suppression from corticosteroid 
medications, organ transplantation, treatments for other 
types	of	cancer,	or	 from	 the	human	 immunodeficiency	
virus (HIV), which is the virus that causes acquired 
immune	deficiency	syndrome	(AIDS).	When	a	woman	
has	HIV,	her	immune	system	is	less	able	to	fight	off	early	
cancer. 

Herpes: Women who have genital herpes have a 
higher risk of developing cervical cancer.

Smoking: Women who Are having smoke habit 
frequently, chances is their too get CC Compare to who 
do smoke..

Socioeconomic factors: Cervical malignancy is 
more typical among gatherings of ladies who are more 
averse to approach screening for CC. Those populaces 
will probably incorporate dark Women, Hispanic 
Women, and Native American Women.

Oral contraceptives: Some examination ponders 
recommend that oral contraceptives, which are 
conception prevention pills, might be related with an 
expansion in the danger of cervical cancer [5]. In any case, 
more research is expected to see how oral preventative 
utilize and the improvement of cervical disease are 
associated.

Test’s for Cervical Cancer

The following tests may be used to identify cervical 
cancer:

Pelvic examination: In this examination, the 
specialist feels a lady’s uterus, vagina, ovaries, cervix, 
bladder, and rectum to check for any strange changes. A 
Pap test is regularly done in the meantime.

Pap test: Amid a Pap test, the specialist tenderly 
scratches the outside of the cervix and vagina, [6] taking 
examples of the cells for testing. Enhanced Pap test 
strategies have made it simpler for specialists to discover 
carcinogenic	cells.Conventional	Pap	tests	can	be	difficult	
to peruse in light of the fact that cells can be dried out, 
secured	with	bodily	fluid	or	blood,	or	cluster	together	on	
the slide. 

HPV test: A HPV test is like a Pap test, in which 
the test is done on an example of cells from the patient’s 
cervix.The specialist may test for HPV in the meantime 

as a Pap test or after Pap test results demonstrate 
irregular changes to the cervix[7]. Certain strains of 
HPV, for example, HPV-16 and HPV-18, are seen all the 
more frequently in ladies with cervical malignancy and 
may	help	affirm	an	analysis.	On	the	off	chance	that	the	
specialist says the HPV test is “certain,” this implies the 
test found the nearness of HPV [8]. Numerous ladies have 
HPV yet don’t have cervical growth, so HPV testing 
alone isn’t a precise test for cervical disease

Existing Identification Techniques for CC

In [9], this paper proposes a method for automatic 
cervical cancer detection using cervical cell segmentation 
and	 classification.	 A	 single	 cervical	 cell	 image	 is	
segmented into cytoplasm, nucleus and background using 
Radiating Gradient Vector Flow (RGVF) Snake. Herlev 
dataset	consists	of	7	cervical	cell	classes,	i.e.superficial	
squamous, intermediate squamous, columnar, 
milddysplasia, moderate dysplasia, severe dysplasia, 
and carcinomain situ is considered. Different cellular 
and nuclei features are extracted for training the system. 
Dataset is tested on Support Vector Machine (SVM) 
and	 artificial	 neural	 networks	 (ANN)	 and	 Euclidean	
distance based system to classify seven different types 
of cells and to segregate abnormal from normal cells.In 
[10],this paper, the Author propose an automatic method 
to detect and classify the grade of cervical cancer using 
both geometric and texture features of Pap smear images 
and classifying accordingly using multi SVM. The 
geometric features are obtained through segmentation 
of nucleus and cytoplasm using independent level sets, 
detecting whether the cell is cancerous or normal, with 
reference	to	the	ground	truth.	By	extracting	well	defined	
GLCM texture features and using a combination of 
PCA and the best class of multi SVM, the images are 
classified	with	an	accuracy	of	95%.In[11],this paper, the 
author propose An	efficient	 and	 practical	 algorithm	 to	
detect the cervical cancerous area is presented. Edge 
detection	is	applied	on	the	image	to	find	edges	of	tumor	
area. The hybrid segmentation is done on the sampled 
image i.e. combination of thresholding and watershed 
segmentation to extract the tumor infected area. The 
image is then processed using morphological image 
processing tools to detect the accurate dimensions of the 
tumor.	The	fine	detection	of	tumor	area	is	a	challenging	
task in medical image science. Using this proposed 
method it is possible to detect infected area. The table 1 
clearly	explains	that	the	identification	of	the	tumor	cells	
with accuracy and also it contains the algorithms which 
are proposed by various authors.



 2096       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

Table 1. Accuracy of the tumor cells identification

Author Name Worked/proposed Algorithm/method and  year Accuracy

S.Athinarayanan,M.V.Srinath
ETCM+SVM and CFE+SVM
2016

86% & 90%

Rahmadwati,G.Maghdy,M.Ros Gobar Filters,Segmentation(K-Means Clustering)
2011

89%

Debashree Kashyap and Abhishek Somani
Segmentation(PDE),
Multi SVMs
2016

95%

G.Karthigai Lakshmi,K.Krishnaveni
Segmentation algorithms
2016 -

Seugarg,ShabanaUrooj
Thresholding  and Watershed Segmentation
2015 -

 M.Anousouya Devi,S.Ravi
Segmentation algorithms
2016

-

Siti Noraini Sulaiman,Nor Ashidi Mat-Isa
Adaptive Fuzzy-k-Means Clustering,Pseudo 
Colour Feature Extration
2015

76.35%

Paridhi Agawal,Anil Sao
A Novel Nuclei Mean shift Segmentation
2015

87.65%

In [12], this paper describes a way of designing a hybrid 
decision support system in soft computing paradigm 
for detecting the different stages of cervical cancer. 
Hybridization includes the evolution of knowledge-based 
sub network modules with genetic algorithms (GA’s) 
using rough set theory and the Interactive Dichotomizer3 
(ID3) algorithm. Crude sub networks obtained via 
rough set theory and the ID3 algorithm is evolved using 
GA’s. The evolution uses a restricted mutation operator 
which utilizes the knowledge of the modular structure, 
already generated, for faster convergence in. In this 
paper, the author explore various support vector based 
classifiers,	namely	support	vector	machine	(SVM),	twin	
support vector machine (TWSVM), and twin-hyper 
sphere support vector machine (THSVM), and test their 
performance	 on	 cervical	 cancer	 cell	 classification	 in	
2-classand 4-class scenarios. The cervical cancer cell 
dataset named the LCH dataset used in this paper was 
collected and extracted from Lampang Cancer Hospital 
in Thailand. The experimental results show that TWSVM 
is preferable to SVM and THSVM in the cervical cancer 
cell	classification.

CONCLUSION

This paper enlightens different algorithms for 
identification	 and	 level	 detection	 of	 Cervical	 Cancer.	

Each one has its own advantage over the other. It is 
identifiable	by	the	above	study	that	there	is	large	scope	
to	 develop	 algorithms	 based	 on	Artificial	 intelligence.	
The current trend in medical image processing is around 
deep learning techniques which yields good results. 
Hence my perspective is that employing deep learning 
in	 identification	and	detection	of	Cervical	Cancer	may	
improve accuracy.
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ABSTRACT

Break-even	analysis	plays	an	important	role	in	financial	appraisal	of	projects.	Preparation	of	the	financial	
profitability	statement	is	a	major	mile	stone	in	financial	appraisal.	This	is	because	of	the	reason	that	it	involves	
many assumptions. The assumptions must be realistic. Out of the many assumptions made, the assumption 
on	 capacity	 utilisation	 for	 different	 years	 is	 a	 crucial	 one	 since	many	 other	 parameters	 in	 the	 financial	
projection	depend	on	this.	Suppose	a	realistic	financial	projection	has	been	made.	The	top	management	is	
in need of certain key performance indicators (KPI) to monitor. One such KPI is the Break-even point. If 
the top management has this indicator in hand for every year of operation, it will prove to be a very useful 
tool in having a check on whether the on-going operations are in order and whether the volume of output 
being produced/likely to be produced is above the required Break-even volume. This article explores the use 
of	Break-even	point	as	a	Key	Performance	Indicator.	Further,	the	article	touches	upon	the	finer	aspects	of	
classifying	the	costs	into	fixed	and	variable	costs	in	arriving	at	the	Break-even	point.		

Key words: Break-even point, Fixed Cost, Variable Cost, Cost of equity capital, Key Performance Indicator

INTRODUCTION

Break-even	analysis	plays	a	major	role	in	financial	
appraisal of projects. Break-even output indicates the 
level of output at which an organization neither earns 
profit	nor	incurs	any	loss.	In	other	words,	at	this	level	of	
output the cost of production is just recovered. Though 
the logic behind arriving at the Break-even output sounds 
very simple, there are many intricate issues in correctly 
assessing it. The crux of the problem in assessing the 
Break-even output lies in identifying all costs and 
correctly categorising the cost of production into two 
heads,	viz.,	fixed	costs	and	variable	costs.

MATERIALS AND METHOD

For	arriving	at	the	Break-even	point,	the	first	thing	to	
be	done	is	to	divide	the	total	cost	of	production	into	fixed	
costs and variable costs. Though primafacie it appears 
simple,	it	is	a	rather	difficult	task	since	neither	all	fixed	
costs	remain	fixed	over	a	period	of	time	nor	all	variable	
costs vary in the same proportion as the level of output 
[1]. For example, let us consider selling expenses. Though 
selling expenses will increase with the volume of output, 
it will not be in direct proportion to the volume of output. 
An organization will be spending proportionately more 

at lower volumes of production. This means that selling 
expenses can’t be considered as a variable cost, in the 
strict sense. The same is applicable for the expense under 
the head ‘wages and salaries’. Thus, wherever there is a 
cost component that does not fall strictly under variable 
cost	category,	we	need	to	split	it	into	‘fixed	component	
of the cost’ and ‘variable component of the cost’. Such 
a	refinement	will	improve	the	accuracy	of	the	analysis

Though many heads of expenses show a tendency 
to	fluctuate	between	the	boundary	of	fixed	and	variable	
costs, we need to arrive at some consensus. Banks and 
financial	institutions	treat	the	following	as	fixed	costs	for	
the calculation of Break-even point [2]:    

1. Wages and salaries

2. Repairs and maintenance

3. Factory supervision

4. Administrative expenses

5. Loyalty / know-how payments

6. Depreciation (on straight line basis)

7. Interest on Term-loan

8. Fixed portion of the selling expenses.

DOI Number: 10.5958/0976-5506.2018.01760.6 
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The costs incurred under the following heads are 
treated as variable in nature:

1. Raw material

2. Power & fuel

3. Consumable stores & spares

 
    Sales 

 
                                                                                                      Total cost 

 
 
 

                Cost/Revenue 
                                                        Fixed cost 

 
                      
 
 
                                                                BEP output              Output 

   Figure.1 Break-even Point – Graphical Representation 
  

Referring to Figure. 1, the Break-even point is identified at the point of intersection of the 

Total cost line and the Revenue line.  

Total Sales revenue    =		 Total Cost of production 

i.e., BEPOutput  X		(Selling	price	per	unit)	=	 Fixed cost    +    Variable cost 

BEPOutput  X		(Selling	price	per	unit)							=	Fixed	cost	+	[Variable	cost	per	unit	X	BEPOutput] 

                 Fixed cost 
       BEPOutput       =													   _________________________________________ 

        (Selling price per unit) – (Variable cost per unit) 

4. Interest	on	working	capital	loan⚫

5. Variable selling expenses.

Let us revisit the formula for arriving at the Break-
even point.

Figure.1 Break-even Point – Graphical Representation

While applying the above formula for arriving at 
the Break-even output, care should be taken to include 
all relevant costs. It is customary to include all the 
fixed	 and	 variable	 costs	 enumerated	 in	 para-2	 above.	
However, the Break-even output so arrived at, may 
not be the appropriate indicator [3]. For example, let us 
take a project that is newly implemented and that has 
a Term-loan component. The interest payable on the 
Term-loan is accounted for under the head ‘Fixed cost’ 
in BEP calculations. Suppose the BEP arrived at shows 
a Break-even output of, say 55%. It will give a notion 
that as long as the volume of output is above 55%, there 
is nothing much to worry about, since it guarantees 
that the organization will not run into a loss making 
situation. It may sound all right. But, there lies some 

point that we have overlooked. Since the organization 
has borrowed Term-loan (may be for asset creation), 
it is under obligation to repay the Term-loan as per 
the agreed upon schedule of repayment. Hence, the 
profit	 earned	 should	 be	 sufficient	 enough	 to	 repay	 the	
Term-loan principal amount also, apart from meeting 
the interest commitments on Term-loan. Just as the 
Term-loan	 interest	 is	 a	 fixed	 cost,	 being	 an	 amount	
payable irrespective of the operating performance of 
the organization, the principal component of Term-loan 
repayment	is	also	a	fixed	cost	to	the	organization	since	
the loan is to be repaid at any cost and it is not in any 
way linked to the volume of output achieved.

On the same logic, let us consider an organization 
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that does not have Term-loan component but is fully 
funded through equity. There is no interest payable on 
equity; there is also no repayment obligation on the 
equity	 capital.	 Does	 this	 mean	 that	 there	 is	 no	 fixed	
cost on account of equity in the capital structure?  As 
equity has a cost, the cost of equity capital is a deemed 
fixed	 cost	 that	 the	 organization	 is	 required	 to	 pay [4]. 
The organization may either pay dividend to the equity 
share-holders or plough back the earnings either in full 
or part, which in turn will increase the share-holder 
value. Whatever may the case, for a realistic assessment 

of the Break-even point, cost of equity capital is to be 
considered	as	a	fixed	cost	in	the	BEP	calculations.

Obviously, if an organization has both Term-loan 
and equity capital in its capital structure, both Term-loan 
principal repayment obligation and cost of equity capital 
should	be	considered	as	fixed	costs	for	BEP	calculation	
[5].

In the light of the above discussion, we can modify 
the relationship for arriving at the BEPOutput as under:

Fixed cost of production) + (Repayment commitment of Term-loan) +

          (Cost of equity capital)

BEPOutput			=	 ___________________________________________________________

(Selling price per unit) – (Variable cost per unit)

Figure	2	indicates	the	modified	Break-even	point	chart	that	takes	into	account	the	repayment	obligation	of	Term	
loan and the cost of equity capital 

Figure 2: Modified Break-even Chart 

 

                       Sales 

                                                Total cost 

 

 

Fixed cost+ Repayment instalment of Term loan  
Revenue /Cost                                                                                         + Cost of Equity capital   

Fixed Cost + Repayment instalment of Term loan 

             Fixed Cost 

 
  BEPOutput           Output 

 
 

Findings

In	 financial	 projection,	 capacity	 utilisation	 of	
the plant is predicted for future years, based on the 
demand and production constraints. Even if there are no 
production constraints, it is customary not to increase 
the capacity utilization beyond 80%, to be on the safer 
side and to take care of unexpected eventualities [6].

The	projected	profitability	estimate	of	a	new	project	
is considered for illustration. 

Estimated project cost: Rs.75.00 lakhs

Capital structure:

Equity shares:   Rs.30.00 lakhs

Term loan     :   Rs.45.00 lakhs

 _____________

Rs.75.00 lakhs 
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Additional inputs:

•	 25%	of	the	selling	expenses	can	be	treated	as	fixed	
expenses

•	 & 75% of the selling expenses can be treated as 
variable expenses, which vary according to the level 
of output.

•	 The project is meant for the manufacture of standard 
size of industrial valves.

•	 The installed capacity of the plant is 1,20,000 valves 
per annum and the selling price per valve is Rs. 
187.50

•	 The capacity utilization of the plant is estimated at 
60%	in	the	first	year	of	operation,	70%	in	the	second	
year of operation and 80% from the third year 
onwards. 

•	 Tax rate is assumed at 40%

•	 Interest on Term loan is charged on reducing balance 
of the loan amount.

The interest chargeable on the term loan and on the 
working capital loan, year wise, are suitably calculated 
and	incorporated	in	the	projected	profitability	statement.	
Table 1 indicates the probability statement.  

Table 1: Probability Statement

Rs. in lakhs
I Year II Year III Year IV Year V Year VI Year VII Year VIII Year

Capacity Utilization 60% 70% 80% 80% 80% 80% 80% 80%
1.Raw Material 50.00 60.67 69.33 69.33 69.33 69.33 69.33 69.33
2.Power 2.00 2.33 2.67 2.67 2.67 2.67 2.67 2.67
3.Fuel 3.00 3.50 4.00 4.00 4.00 4.00 4.00 4.00
4.Consumables 5.00 5.83 6.67 6.67 6.67 6.67 6.67 6.67
5.Wages & Salaries 30.00 33.00 36.30 39.93 43.92 48.32 53.15 58.46
6.Repairs & Maintenance 2.00 2.10 2.21 2.32 2.43 2.55 2.68 2.81
7.Factory supervision 4.00 4.40 4.48 5.32 5.88 6.44 7.09 7.79
8.Depreciation 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
9.Cost of production (Total of 1 to 8) 102.50 118.33 130.18 134.74 139.38 144.48 150.09 156.23
10.Sales 135.00 157.50 180.00 180.00 180.00 180.00 180.00 180.00
11.Gross	Profit	(10	–	9) 32.50 41.17 49.84 45.26 40.62 35.52 29.91 23.77

Less:
12.Operating Expenses:
i. Admn. expenses
ii. Selling expenses

2.50
3.75

2.92
4.38

3.33
5.00

3.33
5.00

3.33
5.00

3.33
5.00

3.33
5.00

3.33
5.00

13.Operating	Profit	(EBIT)										(11	
– 12 ) 26.25 33.87 41.51 36.93 32.29 27.19 21.58 15.44

Less:
14.Interest on Term-loan 7.65 6.84 5.02 3.32 2.04 1.02 0.34 0.04

15.Interest on Working Capital loan
4.20 4.90 5.60 5.60 5.60 5.60 5.60 5.60

16.Earnings before tax (EBT) 14.40 22.13 30.89 28.01 24.65 20.57 15.64 9.80
Less:
17.Tax 5.76 8.85 12.36 11.20 9.86 8.23 6.26 3.92

18.Earnings	after	tax	–	Net	Profit					
(EAT) 8.64 13.28 18.53 16.81 14.79 12.34 9.38 5.88
Add:
19.Depreciation 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50

20.Cash accrual (18 + 19) 13.14 17.78 23.03 21.31 19.29 16.84 13.88 10.38

21.Term-loan repayment Nil 9.50 12.00 8.00 7.00 5.00 3.00 0.50
Overall Debt Service Coverage Ratio: 2.27:1.00
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An	observation	of	 the	profitability	statement	will	 reveal	 that	 raw	material,	power,	 fuel	and	consumables	 fall	
strictly under the head of variable expenses. These expenses vary in direct proportion to the volume of output. The 
expense under the heads ‘Wages & Salaries’ and ‘Factory supervision’ increase at the rate of 10% every year; the 
expense under the head ‘Repairs and Maintenance’ increases at the rate of 5% every year. Thus, the expenses under 
the	above	heads	can	neither	be	considered	as	fixed	nor	as	variable	expenses.	Though	they	have	some	variability,	it	is	
not strictly related to the volume of output. They are semi-variable in nature.

Thus,	we	run	into	the	problem	of	not	being	able	to	segregate	certain	costs	under	two	distinctive	heads	as	‘fixed’	
and ‘variable’. However, the structure of the equation for arriving at the Break-even volume does not get affected as 
long as we are able to classify the costs under the two heads, with reasonable degree of accuracy [7].

Let	us	calculate	the	Break-even	output	for	the	first	year	of	operation.	Though	some	of	the	costs	are	semi-variable	
in	nature	as	explained	above,	we	are	required	to	segregate	all	the	costs	into	fixed	and	variable	costs,	for	which,	let	
us	 follow	 the	classification	adopted	by	banks	and	financial	 institutions,	 as	given	 in	para-2.	Table	2	 indicates	 the	
calculation	of	BEP	for	the	first	year	of	operation.

Table	2	Calculation	of	BEP	for	 the	first	year	of	operation:	 (Volume	of	out-put:	72,000	units	 -	@60%	of	 the	
installed capacity of 1,20,000 units)

Fixed Costs (Rs. In lakhs) Variable costs (Rs. In lakhs)

Wages & Salaries : 30.00 Raw material: 50.00

Repairs & Maintenance: 2.00 Power: 2.00

Factory supervision: 4.00 Fuel: 3.00

Administrative expenses: 2.50 Consumables: 5.00

Depreciation: 4.50 Interest on working capital loan: 4.20

Interest on Term-loan: 7.65 Variable selling expenses (@75%) 2.81

Fixed selling expenses (@ 25%): 0.94 Total variable costs: 67.01

Total	fixed	costs: 51.59 Variable	cost	per	unit	:	67,01,000/72,000														=	
Rs. 93.07

                                                                          51,59,000

	Break-even	output		 	 	=	 	 _________________

                                                                    (187.50 – 93.07)  

	 	 	 															=			 		 51,59,000	/	94.43

	 	 	 																=				 	 	54,633	units

Note:	 In	 the	 first	 year	 of	 operation,	 the	 capacity	
utilisation is 60%; hence the expected output is only 
72,000 units as against the installed capacity of 1,20,000 
units. Since the BEPOutput is only 54,633 units, the 

position is comfortable.

Though we have included the interest components 
in the cost, we have not given thought to the equity 
portion of the capital. Since equity has a cost, it should 
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be recovered by the business like any other cost. For the equity component of Rs.30.00 lakhs, assuming a cost of 
capital	of,	say	20%,	the	equity	cost	component	comes	to	Rs.6.00	lakhs	per	annum.	If	we	take	this	as	a	fixed	cost,	the	
modified	BEPOutput will be as below:

     ( 51,59,000 + 6,00,000)

	Break-even	output							=						 							____________________

         (187.50 – 93.07)  

	 	 	 =			57,59,000	/	94.43	=			60,989	units

We	are	still	in	a	comfortable	position	since	the	capacity	planned	for	the	first	year	of	operation	is	72,000	units,	
which well above the BEP.

Since	the	fixed	costs	also	change	over	the	years	and	as	there	are	certain	costs	that	do	not	vary	strictly	in	proportion	
to the volume of output, we need to calculate the Break-even output for every year of the operation. Table 3 indicates 
the calculation of BEP for the second year of operation.

Table 3 Calculation of BEP for the second year of operation:  (Volume of out-put:84,000 units - @70% of 
the installed capacity of 1,20,000 units) 

Fixed Costs (Rs. In 
lakhs) Variable costs (Rs. In lakhs)

Wages & Salaries : 33.00 Raw material: 60.67

Repairs & Maintenance: 2.10 Power: 2.33

Factory supervision: 4.40 Fuel: 3.50

Administrative expenses: 2.92 Consumables: 5.83

Depreciation: 4.50 Interest on working capital loan: 4.90

Interest on Term-loan: 6.84 Variable selling expenses (@75%) 3.28

     Fixed selling expenses (@ 25%): 1.10 Total variable costs: 80.51

Total	fixed	costs: 54.86 Variable	cost	per	unit	:	80,51,000/84,000														=	Rs.	
95.85

       

                 54,86,000

Break-even	output												=								_______________

                                              (187.50 – 95.85)  

	 	 	 							=							54,86,000	/	91.65

	 	 	 							=								59,858	units

As we have seen above, this BEPOutput needs revision, 
by accounting for the cost of equity capital. There is 
one more thing to be considered in the second year of 
operation. In the second year of operation principal 

repayment of the Term loan starts. The organisation 
is required to repay Rs.9,50,000 /- towards 
repayment of Term loan. The BEPOutput calculated 
without considering this aspect will fall short of the 
requirement. Though theoretically it will be correct, 
the organization has the obligation to repay long term 
debts within the stipulated period. The volume of 
production should be such that it generates adequate 
revenue to repay the Term loan instalments also apart 
from meeting other costs.
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Considering the Term loan repayment component 
and the cost of equity capital, the revised BEPOutput will 
be as calculated below:

( 51,59,000 + 6,00,000 + 9, 50,000)

	Break-even	output							=	
______________________________

            (187.50 – 95.85)  

	 =			70,36,000	/	91.65

	 =			76,770	units

Since the expected output in the second year of 
operation is 84,000 units, it above the Break-even output. 
Thus, the Break-even out calculated, taking into account 
the cost of equity capital and the repayment obligations of 
long term loans can act as a Key Performance Indicator.   

In the illustration given, we have worked out the 
BEPOutput	for	the	first	two	years	of	operation	and	we	have	
found that our projections are safe and comfortable. As 
the year progresses, in general, the Term loan repayment 
obligations will increase, while the interest payable 
on Term loan will reduce (This is on the assumption 
of charging interest on the remaining unpaid principal 
amount). Further, while the volume of operation may 
reach a saturation level, the semi-variable costs may 
keep on increasing. For example, Wages & Salaries, 
Repairs & Maintenance etc., will keep on increasing 
in spite of constant level of output. Hence, it becomes 
essential to arrive the Break-even output for all the years 
(for	which	financial	projections	are	made)	and	keep	this	
data as a ready reference, so that it will come handy tool 
for monitoring the performance. Table 4 indicates the 
BEP output for the operation of years and Table 5 indicates 
the Break-even output computations from third to eight 
year.

Table 4 BEPOutput calculated for the remaining years of operation are given below:

Year of 
operation III IV V VI VII VII

Projected output 96,000 96,000 96,000 96,000 96,000 96,000

BEPOutput 59,880 62,902 66,470 70,769 76,748 82,236

Table 5 Break-even output computations from the third to the eight year

Year: III IV V VI VII VIII
Fixed Costs:
Wages & Salaries : 36.30 39.93 43.92 48.32 53.15 58.46
Factory supervision: 4.48 5.32 5.88 6.44 7.09 7.79
Administrative expenses: 3.33 3.33 3.33 3.33 3.33 3.33
Depreciation: 4.50 4.50 4.50 4.50 4.50 4.50
Interest on Term-loan: 5.02 3.32 2.04 1.02 0.34 0.04
Fixed selling expenses (@ 25%): 1.25 1.25 1.25 1.25 1.25 1.25
Total: 54.88 57.65 60.92 64.86 70.34 75.37

Variable Costs:
Raw material: 69.33 69.33 69.33 69.33 69.33 69.33
Power: 2.67 2.67 2.67 2.67 2.67 2.67
Fuel: 4.00 4.00 4.00 4.00 4.00 4.00
Consumables: 6.67 6.67 6.67 6.67 6.67 6.67
Interest on working capital loan: 5.60 5.60 5.60 5.60 5.60 5.60
Variable selling expenses (@75%) 3.75 3.75 3.75 3.75 3.75 3.75
Total variable costs: 92.02 92.02 92.02 92.02 92.02 92.02
Variable cost per unit(Rs.): 95.85 95.85 95.85 95.85 95.85 95.85
Break-even output: 59880 62902 66470 70769 76748 82236
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The BEPOutput for all the years, from the third to the 
eight year are all below the projected output of 96,000 
units. If due to any reason, the output gets reduced below 
the projected output of 96,000 units, the top management 
will be in a position to assess the risk involved, if the 
BEPOutput data are available for all the years. For example, 
when the output in a particular year, say, in the sixth year 
falls closer to 70,000 units, it will give an indication that 
the Break-even point is closer and the operations need 
closer monitoring.

CONCLUSION

Though many assumptions go into the preparation 
of	 projected	 profitability	 statements	 of	 projects,	 the	
appraisal will be on a sound footing if it arrives at the 
BEPOutput taking into account the cost of equity capital 
and loan repayment obligations. The BEPOutput can 
be	 calculated	 for	 the	 all	 the	 years	 for	 which	 financial	
projections are made. This will act as an indicator 
of performance measurement at the hands of the top 
management. Thus, taking all the costs and repayment 
obligations into account, including repayment of 
principal component of Term loans and cost of equity 
capital, and calculating the BEPOutput for a reasonable 
period in the future will help in better monitoring of 
operational performance of projects.
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ABSTRACT

 Introduction: Synovial sarcoma is a rare malignant tumour in the head and neck region. It has an 
aggressive nature and poor prognosis. The treatment of the synovial sarcoma is essentially surgical followed 
by postoperative chemoradiation. 

Objective:	To	study	the	details	of	clinical	profile	and	management	of	synovial	sarcoma	in	the	head	and	neck	
region at a tertiary care teaching hospital of eastern India.

Materials and Method: Between January 2009 and October 2015, six patients were diagnosed as synovial 
sarcoma	in	the	head	and	neck	area.	Out	of	six	patients,	five	were	male	and	one	was	female.	The	age	ranges	
from 21 to 48 years. All were diagnosed by histopathology and immunohistochemistry. There were surgically 
treated followed by chemoradiation.

Result: The common clinical presentations of head and neck synovial sarcoma are dysphagia, foreign body 
sensation	in	throat.	The	patients	were	in	the	range	of	21-48	years	old,	among	them	five	were	male	and	one	
was female. The diagnosis was made by histopathologically and immunohistochemistry. All were treated 
with surgery followed by chemoradiation. One patient died due to distant metastasis.

Conclusion: Synovial sarcoma is an uncommon malignant lesion in the head and neck area. Imaging, 
histopathology and immunohistochemistry are essential for the diagnosis. Surgical excision and post 
operative chemoradiation are the ideal treatment. Early diagnosis helps the patients from the aerodigestive 
complications and death.
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INTRODUCTION

Synovial sarcoma is a rare malignant tumour of the 
head and neck area, originating from the pluripotent 
mesenchymal cells.1Although it’s name synovial 
sarcoma, it rarely arises from synovial membrane.2It is 

commonly found near the large joints and  may arise 
in close association  with tendons, tendon sheaths, 
bursae and juxta-articular membrane and in 10% cases 
involve the joints. Synovial sarcoma usually affect 
knee, hip, ankle and shoulder joints whereas 3to 10% 
of them seen in head and neck region. The behavior of 
the head and neck synovial sarcoma is almost similar 
to synovial sarcoma affecting the extremities where 
these lesions are commonly seen Hypopharynx and 
parapharyngeal space are the most commonly affected 
in head and neck area although few cases are reported 
from larynx, nasopharynx, gingival sulcus, pyriform 
fossa, cheek, parotid gland, infratemporal fossa and 
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middle ear.3	The	first	synovial	sarcoma	was	first	reported	
by Jernstrom in 1954.4	 The	 diagnosis	 is	 confirmed	
from the histopathological examination and supported 
by immunohistochemistry, cytogenetic analysis and 
electron microscopy. Treatment of the localized synovial 
sarcoma is complete surgical excision and supplemented 
with chemoradiation.5 The correct diagnosis, planning 
for surgery and supportive therapies for synovial 
sarcoma at oropharynx threatening airway, is always a 
challenge to the Otolaryngologist. Here we are reporting 
six cases of synovial sarcoma arising in head and neck 
area during 2009 to 2015.

MATERIALS AND METHOD

A retrospective study of six patients with 
synovial sarcoma at head and neck region was done 
during 2009 to 2015 at the Otorhinolaryngology 
department of our tertiary care teaching hospital. 

The diagnoses of synovial sarcoma of all six cases 
were	 confirmed	 on	 the	 basis	 of	 histopathological	
examination and immunohistochemistry. The clinical 
profiles,	 demographic	 details,	 histopathological,	
immunohistochemistry, imaging of all six patients were 
analyzed.

RESULT

A total of six cases head and neck synovial sarcoma 
were reported during last 6 years of study period. Of 
these	six	patients,	five	were	male	and	one	was	female.	
Age	 ranged	 from	21	 to	 48	 years	 (mean	 age	 is	 30.16).
History of dysphagia, foreign body sensation in throat 
and shortness of breath were present among six cases. 
In three of the cases, the tumours were located in the 
oropharynx while in two cases in hypopharynx and one 
was	in	oral	cavity.	Detail	clinical	profiles	of	the	patients	
are given in Table.1.

Table1: Demographic data and clinical profile of all patients

Case Age in Years Gender Site of tumour Clinical profile Treatment Follow up

1 29 Male Hypopharynx
Muffled	voice,	
Discomfort in 
throat

Partial 
Pharyngectomy and 
chemoradiation

Disease free 
since 1year

2 48 Male Posterior 
pharyngeal wall Dysphagia

Partial 
Pharyngectomy and 
chemoradiation

Death due 
to distant 
metastasis

3 32 Male Oropharynx Discomfort in 
throat

Partial 
Pharyngectomy and 
chemoradiation

Disease free 
since 2 years

4 21 Female Base of tongue Dysphagia Chemoradiation Disease free 
since 3 years

5 25 Male Oropharynx Dysphagia, mild 
breathing	difficulty

Partial 
Pharyngectomy and 
chemoradiation

Not attended 
after treatment

6 26 Male Oropharynx Foreign body 
sensation in throat Chemoradiation Disease free 

since 2years

Case 1

A 29 year old man attended the out patient 
department of Otorhinolaryngology with complaints of 
muffled	voice	and	recurrent	discomfort	in	the	throat	since	
3months.He denied any history of smoking and alcohol 
consumption. Fiberoptic nasopharyngolaryngoscopy 

revealed a smooth and pinkish coloured smooth mass 
arising from the left lateral hypopharyngeal wall and 
completely obstructing the supraglottic airway and 
hiding	the	glottic	area	of	the	larynx	(Fig.1).



Fig.1: Nasopharyngolaryngoscopy picture of oropharynx 
showing mass arising from left lateral wall.

There was no cervical lymphadenopathy. 
Examinations of the nose, ear and oral cavity showed no 
abnormality. Routine hematological investigations were 
within normal limit. A lateral X-ray of the neck showed 
protrusion of the abnormal mass from the left lateral wall 
of oropharynx compromising the supraglottic airway. 
Computed	 tomography	 (CT	 scan)	 of	 the	 neck	 with	
contrast showed a hyper vascular mass arising from the 
left lateral wall of the oropharynx with size of 8cmx7cm 
obstructing	the	supraglottic	area	(Fig.2).

Fig. 2(A&B): CT (Sagittal cut) and MRI (Coronal Cut) scan 
showing mass in oropharynx obstructing the laryngeal airway.

X-ray of the chest was normal. Tracheostomy was 
done before surgery for safe airway and anticipating 
difficult	 intubation	 for	 general	 anesthesia.	 Endoscopic	
approach was done for excision of the tumour under 
general anesthesia. Partial Pharyngectomy with tumour 
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was done by endoscopic approach. Histopathology 
report	 revealed	 two	 types	 cells	 (Biphasic	 pattern):	
spindle cells and glandular cells which are characteristic 
synovial	sarcoma	(Fig.3).	

Fig.3: Histopathology picture showing Biphasic 
pattern of synovial sarcoma with spindle and 
glandular epithelial cells. 

Immunohistochemistry showed strongly positive to 
CD99,EMA,CBL2	and	Vimentin	(Fig.4).

Fig.4: Immunohistochemistry showing strongly 
positive with CD99 (Fig.4A), EMA (4B), BCL2 (4C) 
and Vimentin (4D).

As the tumour was involving the local tissue, 
patient	received	five	cycles	of	injectable	chemotherapy	
of	 Doxorubicin	 (30mg/m2),	 Decarbazine	 (400mg/
m2)	 and	 ifosfamide	 (2mg/m2).After	 that,	 patient	 was	
taken 66Gy radiotherapy to head and neck region for 
six weeks duration. Patient was stable postoperatively. 
Patient follow up was done by an oncologist with further 
treatment with chemotherapy and radiotherapy. After 
one year follow up, patient was disease free without any 
swallowing defect or any dyspnea. 
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Fig.5: Synovial sarcoma at the base of tongue.

She was not a chronic smokers and examination of 
ear, nose and throat were within normal limit. Computed 
tomography from skull base to the superior mediastinum 
showed	a	homogenous	nonhenancing	mass	in	the	floor	
of the mouth. Biopsy was taken from the oral cavity 
mass and sent for histopathological examination which 
revealed biphasic of spindle cells in the matrix and 
epithelial	cells	making	the	gland	like	configuration.	He	
was diagnosed as synovial sarcoma. After wide excision 
of the mass, She was advised for chemoradiation. After 
complete treatment, patient is under follow up with no 
evidence of recurrence till date.

Case-5

A 25 year male admitted to the Otorhinolaryngology 
department with history of dysphagia and mild breathing 
difficulty	since	one	month.	He	had	no	fever	and	no	habit	
of smoking and alcohol consumption. Examination of 
the oral cavity and oropharynx revealed a mass at the 
left lateral wall of oropharynx near the base of tongue. 
Ear and nasal examination were normal. Fiberoptic 
nasopharyngolaryngoscopy showed a rounded mass 
at the left lateral wall of the oropharynx near the base 
of tongue touching the epiglottis. Direct laryngoscopy 
was done with excision of mass and the mass was sent 
for histopathological examination. The histopathology 
report revealed biphasic pattern of synovial sarcoma 
with positive margin. Partial Pharyngectomy was done 
under general anesthesia with disease free margin. 
Postoperative chemoradiation was given to the patient. 
Patient is now in follow up period.

Case-6

A 26 year old man attended out patient department 
of Otorhinolaryngology with complaints of foreign body 

Case2

A 48 year old man came to out patient department 
of Otorhinolaryngology with complaints of progressive 
dysphagia. He had no other symptoms related to the 
ear, nose and throat. He had no history of weight loss 
or loss of appetite. He was not a known smoker and 
alcoholic. Indirect laryngoscopy showed pedunculated 
smooth mucosal mass attached to the posterior wall of 
hypopharynx above the pyriform sinus. There was no 
cervical lymphadenopathy. CT scan demonstrated an 
abnormal soft tissue mass on the posterior pharyngeal 
wall at the level of C4. Direct laryngoscopy was done 
under general anesthesia and mass removed as Excisional 
biopsy and sent for histopathological examination. The 
histopathology	 report	 revealed	 fibroblast	 like	 spindle	
cells and glandular cells. The immunohistochemistry 
showed strong positivity to the vimentin and EMA. The 
diagnosis	was	confirmed	as	synovial	sarcoma	followed	
by he underwent partial Pharyngectomy under general 
anesthesia with healthy margin. Later he sent for 
chemoradiation but he died after 2years due to distant 
metastasis.

Case-3

A 32 year old man attended the Outpatient 
department of Otorhinolaryngology with complaints 
of discomfort in throat with occasional bloody sputum. 
He had smoking habit with 10 cigarettes per day since 
five	years.	CT	contrast	of	neck	revealed	hypervascular	
mass arising from right lateral wall of pharynx at the 
oropharynx.	 Biopsy	 from	 this	 lesion	 confirmed	 the	
biphasic synovial sarcoma. There was no neck node 
enlargement. Patient underwent partial Pharyngectomy 
endoscopically and sent for chemoradiation. Patient was 
disease free after chemoradiation and was on follow up.

Case-4

A 21 year old girl presented to the out patient 
department of Otorhinolaryngology with complaints of 
painless swelling at the left side of the oral cavity since 
four months. He was complaining mild dysphagia due to 
that	mass.	On	examination	there	was	a	firm	to	soft	tissue	
mass	in	the	left	side	of	base	of	the	tongue	(Fig.5).	
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sensation in throat since 3 months. He had no history 
of	 breathing	 difficulty	 or	 hemoptysis	 or	 hematemesis.	
There was no cervical lymphadenopathy. Indirect 
laryngoscopy showed a smooth bulging behind the 
right posterior tonsillar pillar. CT scan revealed a 
heterogenous mass at the right side of the oropharynx 
with size of 3x2 cm.  Direct laryngoscopy was done 
for biopsy under general anesthesia. Mass was excised 
and send for biopsy where histopathology report and 
immunohistochemistry	 confirmed	 the	 diagnosis	 of	
synovial sarcoma. He was treated with radiotherapy with 
total dose of 50Gy followed by chemotherapy.

DISCUSSION

Sarcomas are the mesenchymal tumours which 
constitute 1% of all malignancy in the body whereas in head 
and neck region, constitutes 4-10%.6 Synovial sarcoma 
is a high grade tumour originating from the primitive 
undifferentiated pleuripotent  mesenchymal cells and 
unrelated to the synovial membrane.7  Synovial sarcoma 
is a malignant tumour originating from non-epithelial 
soft tissue. The name of this tumour is misnomer as it 
does not arise from the joint synovial. Synovial sarcoma 
is common among healthy young adults of age less 
than 40 years with slight male preponderance. Patients 
usually presents with painless mass progressive increase 
in size. According to site of origin in the head and neck 
area, patient present with dysphagia in oropharyngeal 
or hypopharyngeal involvement and complain change 
in	 voice	 or	 breathing	 difficulty	 in	 case	 of	 laryngeal	
involvement. This tumour is well circumscribed, rubbery 
and spherical mass. Histopathologically it shows two 
types: monophasic and biphasic patterns. The biphasic 
type consists of sarcomatous and epithelial components 
whereas monophasic type contains one component. 
The histopathological subtype does not correlate with 
prognosis of the synovial sarcoma. Out of the two type, 
biphasic one is most commonly seen. The epithelial cells 
are cuboidal or columnar types arranged in glandular 
configuration,	compact	nests	or	cleft	like	areas.	They	may	
show capillary projections. The stroma of this neoplastic 
tissue	 consists	 of	 sarcomatous	 fibroblasts	 like	 spindle	
cells. These cells show variable mitosis. Hyalinized 
collagen may be found in stroma which makes spindle 
cells into fascicles. There may be focal necrosis and 
hemorrhage may or may not be found in the neoplasm. 
Metastasis of the synovial sarcoma from the head and 
neck area is mainly occurs to the lungs followed by lymph 
nodes and bone. This metastasis may occur in late period 

of the disease.8 Although synovial sarcoma is a slow 
growing neoplasm, long term survival of the patient is 
not satisfactory.9	The	five	year	survival	in	head	and	neck	
synovial sarcoma is approximately 40% to 60%.10 The 
confirmation	of	diagnosis	of	synovial	sarcoma	is	based	
on the histopathology. Immunohistochemistry, electron 
microscopy study and cytogenetic analysis are the 
supportive to the exact diagnosis of synovial sarcoma. 
The histopathology shows spindle cells which are 
elongated cells with scanty cytoplasm and monophasic 
pattern consists of solely spindle cells or biphasic pattern 
contains both spindle cells and epithelial elements. The 
immunohistochemistry showed markers for cytokeratin 
and epithelial membrane antigen   and genetic analysis 
yields	t(X;	18;	P11;	q11)	translocation	in	more	than	90%	
cases of synovial sarcoma.11 Treatment of sarcoma in 
the head and neck region is mainly surgical. The ideal 
surgical treatment is wide excision of the tumour in 
order to achieve negative surgical margins for improved 
local control of the lesion and longer survival.12 Along 
with surgical treatment, radiation and chemotherapy 
have been studied as treatment options to improve the 
outcomes, sometimes it’s role is controversial.13 Some 
studies	 suggest	 chemoradiation	has	beneficial	 effect	 in	
synovial sarcoma.14 The type of surgical technique is 
decided on depth and site of the tumour, adjacent structure 
involvement, need for reconstruction where it need wider 
and more radical resection of the sarcomatous tumour. 
Wide resection with negative margins remains the 
foundation of the treatment, which is not easily achieved 
in the oropharynx. Surgical excision of this tumour is 
the mainstay of the treatment. Surgery of the synovial 
sarcoma at the oropharynx or hypopharynx creates 
challenge	as	other	tumour	in	this	difficult	location.	Open	
approach for large tumour at oropharynx or hypopharynx 
involves	 lip-splitting	 mandibulotomy	 and	 free	 flap	
reconstruction which may lead to speech and swallowing 
problems cosmetic problem and lower quality of life.15 
Endoscopic approach for removal of oropharyngeal 
tumour is often successful technique. Trans Oral Robotic 
Surgery	(TORS)	is	a	recent	application	to	this	difficult	
area for resection of the tumour. Surgical excision with 
postoperative radiotherapy decreases the recurrence 
rate. Radiation with or without chemotherapy appears to 
be ideal treatment for increased survival of the patient. It 
is very important for the otolaryngologists to be familiar 
with the aggressive nature of this neoplasm which 
carries high morbidity and mortality. Multiple factors 
are responsible for prognosis of the synovial sarcoma. 
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Most	significant	prognostic	factors	are	size	of	the	tumour	
and extension of the tumour into surrounding structures 
at the time of treatment.16 The survival of the patients 
inversely proportional to these two factors. Although 
synovial sarcoma occurs among young adults, head neck 
synovial sarcoma does not give better prognosis in this 
early age. The rate of long term survival declines due 
to distant metastasis where lungs are the most common 
site followed by bone marrow. Synovial sarcoma is 
an	 aggressive	 neoplasm	 with	 a	 five	 year	 disease	 free	
survival	 is	 72%	 and	 overall	 five	 year	 survival	 is	 74-
76%.17  Pediatric patients with synovial sarcoma have 
a	 significantly	 lower	 mortality	 rate	 in	 comparisons	 to	
the	 adult	 patients(16%	 vs	 34%).18 Patient should be 
under constant follow up to check local recurrence or 
any distant metastasis. The prognosis of the synovial 
sarcoma is poor but in the head and neck region it is 
less particularly patients with tumour size less than 
5cm, containing fewer than 10 mitoses/10 high power 
microscopic	 fields	 and	 lack	 of	 a	 poorly	 differentiated	
component.19 The larger size of the tumour and  presence  
of	poorly	differentiated	components	have	significance	in	
adverse prognostic factors.

CONCLUSION

Synovial sarcoma is an extremely rare malignant 
tumour of the head and neck region. Often patient is 
asymptomatic	 and	 biopsy	 of	 the	 tumour	 confirms	 the	
diagnosis.	As	there	are	no	specific	clinical	and	radiological	
features, and tumour mass is smooth appearance and 
well circumscribed, delay the diagnosis of the malignant 
nature of this lesion. It always constitutes a challenge 
for both diagnosis and treatment, need multidisciplinary 
approach. The synovial sarcoma at the oropharynx 
obstructing the supraglottic airway creates threatens 
patient’s	 life.	 Safety	 of	 the	 airway	 is	 the	 first	 concern	
before treating the tumour proper. The treatment of this 
tumour is wide surgical excision along with neoadjuvant 
chemoradiation. Early diagnosis and treatment of the 
synovial sarcoma improves the prognosis and survival 
of the patients. Long term follow up is must to rule out 
any local recurrence and distant metastasis. 
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ABSTRACT

Aim and objective:- To evaluate OCT based associations of retinal neuropathy with nephropathy and 
peripheral	neuropathy	in	a	cohort	of	100	diabetic	patients	utilizing	eGFR,	nerve	conduction	velocity	(NCV)	
and	 ganglion	 cell	 layer	 (GCL)	 and	 retinal	 nerve	 fibre	 layer	 (RNFL)	 thickness	 as	 potential	 neuroretinal	
biomarkers of diabetic microvascular damage.

Materials and method:-		TOPCON	:	3D	OCT-	1	Maestro		version	8.3	X;	Glaucoma	analysis	in	the	macula,	
3D: macula V mode was used for obtaining mean layer thickness of 7mm x 7mm area surrounding the fovea 
after automated segmentation of SD-OCT images. eGFR and NCV were recorded.

Statistical analysis:- SPSS 20 statistical software package was utilized for analysis. Bivariate correlation 
analysis was done for determining relationship between nerve conduction velocities of sensory and motor 
nerves, eGFR and mean RNFL and GCL thickness. Regression analysis and Chi-square test was done to 
evaluate the extent of these associations.

Results:- There was strong interrelationship between all variables except triglycerides which had a minimal 
effect	on	age	and	duration	of	diabetes.	Regression	analysis	showed	significant	association	between	eGFR	
and	RNFL	or	GCL	thickness	(F=14.40;	F=10.18)	but	not	between	nerve	conduction	velocity	and	the	same	
(F=1.76;F=2.62)	but	Chi-square	revealed	significant	relationship	between	grades	of	nephropathy	(x2 =25.87;	
p<0.001 for RNFL, x2=12.943;p<0.005	for	GCL)	neuropathy	(x2=12.94;p=0.44	for	RNFL,	x2=25.65;p=0.002	
for	GCL)	with	RNFL	and	GCL	thickness.

Conclusion:-		The	study	provides	evidence	of	the	concept	that	such	a	classification	is	possible	but	larger	
population	based	studies	are	needed	for	framing	a	dependable	and	flawless	corroboration.
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INTRODUCTION

Diabetes is a chronic disease characterised by 
hyperglycaemia and affects the blood vessels and the nerves 
predominantly.	There	is	significant	association	between	
the ensuing neuropathy, retinopathy and nephropathy1. 

Over the years association between the microvascular 
complications have intrigued investigators1,2,3,4,5,6,7. 
Studies have shown close association of diabetic 
retinopathy with neurodegeneration of retina8,9,10,11,12,13,. 
With the introduction of optical coherence tomography 
(OCT)	accurate	measurement	of	the	retinal	layers	in	vivo	
is possible with a high degree of accuracy. Thinning of 
the inner retinal layers that is diabetic neurodegeneration 
is associated with duration of diabetes and is independent 
of visible retinal vasculopathy and glycaemic control 15.  

The	 prevalence	 of	 diabetic	 retinopathy	 (DR)	 in	
patients	 with	 diabetic	 peripheral	 neuropathy	 (DPN)	

DOI Number: 10.5958/0976-5506.2018.01762.X 



 2114       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

was 2.75 times than in case without diabetic peripheral 
neuropathy7. Salwa et al, Katulanda et al and Ji et 
alhave found almost equal ratio of association between 
retinopathy and neuropathy cases16,17,18. Further 
Ramachandran et al correlated the equal prevalence of 
retinopathy and neuropathy19.

OCT allows quantitative measurement of the retinal 
thickness and morphological changes.

Nerve conduction study is done to record the 
electrical response of a muscle to stimulation of a 
particular nerve at two or more points along its course.
Glomerular	filtration	rate	(GFR)	allows	us	to	determine	
the renal function. Normal GFR is 90 mL/min/1.73 m2 
or higher. Estimated GFR below 60 mL/min/1.73 m2 is 
abnormal, if that persist for 3 months or more indicates 
chronic kidney disease. GFR below 15 mL/min/1.73 m2 
is suggestive of kidney failure.

In our study we have attempted to utilize the 
differential	thinning	of	various	retinal	layers	specifically	
ganglion	 cell	 layer(GCL)	 and	 retinal	 nerve	 fibre	
layer(RNFL),	 as	 potential	 neuroretinal	 biomarkers	 of	
microvascular damage in the kidney and peripheral 
nerves.

The concept of early diabetic retinopathy including 
a neurodegenerative component was pre-existing, but 
this	 is	 the	first	 time	OCT	based	association	of	diabetic	
retinopathy, neurodegeneration, nephropathy and 
peripheral neuropathy will be highlighted in a broader 
perspective. 

MATERIAL AND METHOD

The aim of the study was to elaborate a few 
diabetes related microvascular complications in the 
retina, kidney and peripheral nerves. In this study we 
have attempted  to link the results of compromised 
microcirculation which leads to diabetic neuropathy 
with nephropathy in the kidney and neuropathy in the 
peripheral nerves.OCT derived ganglion cell layer 
and	 retinal	 nerve	 fibre	 layer	 parameters	 of	 right	 eye	
of	 diabetic	 and	 non-diabetic	 patients	 (control)	 were	

assessed and correlated with diabetic nephropathy and  
neuropathy.	This	was	done	tofind	a	useful	tool	for	early	
detection of these complications and help in formulation 
of	 a	 simple	 correlating	 classification	 that	 can	 be	 used	
by ophthalmologists, neurologists, and nephrologists 
independently.

Method

This study was conducted in a multispecialty hospital 
and medical college from December 2016 to August 
2018. Diabetic patients were enrolled from Endocrine 
Department  as per the inclusion and exclusion criteria. 
Demographic data was collected using a predesigned 
questionnaire. Venous blood sample was taken for 
elaboration of blood tests such as fasting blood sugar, 
post-prandial blood sugar, HbA1c, blood urea and serum 
Creatinine. Diabetic retinopathy status was assessed and 
graded using indirect ophthalmoscopy and digital non-
mydriatic fundus photograph. Macular scan was done 
using	 TOPCON:	 3D	 OCT-	 1	 Maestro	 version	 8.3	 X;	
Glaucoma analysis in the macula, 3D: macula V mode 
of a 7x7 mm area and scan resolution of 512x128 .

This	function	analysed	the	thickness	of	RNFL	(RNFL	
and	ILM),	GCL+	(GCL	and	IPL).	Diabetic	nephropathy	
was diagnosed and graded using MDRD formula for 
calculating eGFR	 186	x	 (Creatinine/88.4)-1.154	 x	 (Age)-

0.203	x	(0.742	if	female)	x	(1.210	if	black)20

 Diabetic neuropathy was diagnosed and grading 
done using nerve conduction study by Nicolet EDX 
with	 Viking	 Software	 and	 Nicolet	 AT2+6	 amplifier.
Summation of motor and sensory nerve conduction 
velocities of all the nerves was done separately before 
labelling the patient having sensory, motor or sensory 
motor	deficit.

RESULTS

100 diabetic patients and 50 controls participated 
in the study. There were almost equal numbers of male 
and female patients in the study group. The demographic 
details including the HbA1c and RNFL and GCL mean 
values are tabulated in table 1.
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TABLE 1: DEMOGRAPHIC DETAILS INCLUDING THE HbA1c, RNFL AND GCL MEAN VALUE OF 
DIABETIC AND NON-DIABETIC GROUP

 
Diabetic
(n=100)

Non-diabetic (n=50)

Age 41.95±14.20 47.70±10.00

Gender (male:female)  51:49 29:21 

Duration of diabetes 10-29±5.48  

HbA1c 7.70±1.76 4.92±0.45

Triglycerides 108±37.50 69±11.26

eGFR 101.21±29.66 123.32±18.75

RE RNFL 27.14±3.61 34.73±2.58

RE GCL 58.71±27.67 67.56±3.58

LE RNFL 27.67±3.88 34.54±2.92

LE GCL 58.96±4.74 66.38±3.20

There	existed	significant	difference	with	respect	to	eGFR,	RNFL	and	GCL	thickness	between	diabetic	patients	
and	non-diabetic	patients	(p<0.05)(table	2)

TABLE 2: showing one way ANOVA to assess the mean difference of eGFR, RNFL and GCL layers 
between diabetic and non-diabetic. 

Table 3: RE RNFL thicknessbetween diabetic patients and non-diabetic patients

Sum of Squares Df Mean Square F Sig.

Between Groups 1915.213 1 1915.213 175.173 .000

Within Groups 1618.120 148 10.933

Total 3533.333 149

Cross	tabulation	data	showed	significant	association	between	the	various	grades	of	neuropathy	and	the	retinal	
layers	(GCL	and	RNFL)	thickness	p<0.05	for	RNFL	and	p=0.002	for	GCL	(Table	3)

TABLE 4: DIFFERENT GRADES OF NEUROPATHY AND RNFL AND GCL THICKNESS

TYPE OF NEUROPATHY

RIGHT EYE RNFL RIGHT EYE GCL

20-25 um 26-30 um 31-35 um 50-55 um 56-60 um 61-65 um
66-70
Um

Total no. of 
patients 

NO NEUROPATHY 0 11 6 0 2 12 3 17

SENSORY NEUROPATHY 15 18 12 15 11 13 6 45

SENSORYMOTOR 
NEUROPATHY 16 15 6 14 15 6 2 37

MOTOR NEUROPATHY 1 0 0 0 1 0 0 1
Total no. of patients 32 44      24 29 27 31 11 100
   Chi –square value  for neuropathy grades and right eye RNFL thickness-12.94;df -6;(p=0.044)
  Chi Square value for neuropathy grades and right eye GCL thickness-25.5;df-9;(p=0.002)
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Similarly,	the	Chi-Square	Test	showed	a	significant	Chi-square	value	for	association	between		eGFR	indicative	
of	Kidney	 function	and	 the	 retinal	nerve	 layers	 (	RNFL	AND	GCL)	 thickness	p<0.01	 for	both	RNFL	and	GCL	
thickness(table	4)

TABLE 5:DIFFERENT GRADES OF NEPHROPATHY AND RNFL AND GCL THICKNESS 

NEPHROPATHY

RIGHT EYE RNFL RIGHT EYE GCL

20-25 um 26-30 um 31-35 um 50-55 um 56-60 um 61-65 um 66-70 um
Total no. 
of
patients 

eGFR 90+ 13 40 20 13 24 26 10 73

eGFR 60-89 7 2 2 6 2 3 0 11

eGFR 30-59 12 2 2 10 3 2 1 16

Total no of patients 32 44 24 29 29 31 11
100

Chi	square	value	for	nephropathy	grades	and	right	eye	RNFL	thickness-25.876;df	-4;(p<0.0001).	
Chi	square	value	for	nephropathy	grades	and	right	eye	GCL	thickness	-17.56;df-6;(p=0.007)

DISCUSSION

With changing lifestyle, diabetes and its 
complications are globally assuming epidemic 
proportions2,21,22,,23,24,25. Diabetic retinopathy, 
retinal neuropathy, peripheral neuropathy are 
well established complications of the diabetic 
process21,26,27,28.

The correlation between these processes has 
been established pathophysiologically69. Anatomical 
correlation between retinal neuropathy with nephropathy 
and peripheral neuropathy is possible following the 
introduction of newer generation SD-OCT machine with 
higher axial resolution and image quality.

In our study we have attempted to correlate the renal 
function	(in	terms	of	eGFR	using	MDRD	equation)	and	
the	neuropathy	status	(using	nerve	conduction	velocity)	
with	 the	 changes	 in	 thickness	 of	RNFL	and	GCL	 (the	
third	order	neurons	and	its	axons	of	the	visual	pathway).

In corroboration with previous studies the mean 
RNFL and GCL layers were much less in our diabetic 
patients compared to non-diabetic as shown in table 
115,29,30. This differential thinning of the neuroretinal 
layer has been utilised by us as a neuroretinal biomarker 
of microvascular damage of the kidneys and the 
peripheral nerves. The concept of neurodegenerative 
damage	was	pre-existing	but	this	is	the	first	time	that	OCT	

based association of diabetic retinal neurodegeneration, 
nephropathy and peripheral neuropathy will be 
highlighted

Estimated GFR showed a high correlation with 
age.	HbA1c	level	was	negatively	correlated	(r	=	-0.384)	
which denoted that with increasing HbA1c levels eGFR 
decreased increasing the risk of nephropathy. RNFL and 
GCL thickness and DPN also shows negative correlation 
(r	=	-0.351)	which	signifiedthat	with	increasing	HbA1c	
levels there was decrease in nerve conduction velocity  
thereby increasing risk for peripheral neuropathy at the 
level of p<0.01 whereas it was minimally correlated with 
duration	 of	 diabetes	 	 p=0.01	 (Table-5	 supplementary	
file).

RNFL and GCL thickness showed a high negative 
correlation(	 r	 =	 -0.204	 for	 RE	 RNFL	 thickness	 ;	 r	 =	
-0.399)with	 duration	 of	 diabetes	 which	 signified	 that	
with increasing duration of diabetes there occured 
decrease	in	thickness	of	RNFL	and	GCL(p<0.01).	RNFL	
and GCL values also showed high correlation with 
HbA1c ,eGFRvalues and peripheral neuropathy at the 
level	p<0.01	(Table-5	supplementary	file).

Diabetic peripheral neuropathy showed extremely 
significant	 correlation	 value	 p<0.01	 with	 age,	 eGFR,	
RNFL	and	GCL	thickness	and	significant	correlation	of	
p<0.05 with duration of diabetes and HbA1c levels. DPN 
was	negatively	correlated	with	eGFR(nephropathy)	and	
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RNFL and GCL thickness which implied that if there was  
peripheral neuropathy there was associated  presence of 
nephropathy	 and	 retinal	 neuropathy(decrease	 in	RNFL	
and	GCL	thickness)	(Table-5	supplementary	file).

Linear regression of conduction velocity of the 
nerve and the retinal nerve layers failed to elicit any 
correlation but it ought to be recollected that in diabetes 
the preferentially affected nerves are the sensory nerves 
and the motor nerves are affected rarely and that too in 
the	later	phases	of	uncontrolled	diabetes.	(Tables	3,6	and	
7-	supplementary	file).	So	with	further	subdivision	of	the	
neuropathy	 into	 several	 groups	 there	was	 a	 significant	
influence	 of	 the	 nerve	 conduction	 velocity	 status	 of	
the	neurodegeneration	process	 (Table	3:	Chi	Sq.	value	
for	 RNFL=12.943	 and	 p=0.04	 and	 Chi	 Sq.	 value	 for	
GCL=25.655,	p=0.002)

Previously Shahidi et al utilizing a neuropathy 
disability score had found inferior quadrant retinal 
nerve	 fibre	 thinning	 to	 be	 associated	 with	 peripheral	
neuropathy. Nerve conduction study used by us can 
elicit much earlier forms of peripheral neuropathy30.

Triglyceride had a minimal effect on age and 
duration of diabetes and was not correlated with the 
other variables. The result of linear regression analysis 
showed	 there	 existed	 significant	 effect	 of	 eGFR	 on	
RNFL	and	GCL	at	p	<0.01	(Table	8	and	9-	supplementary	
file)	A	strong	correlation	of	HbA1c	value	with	diabetic	
nephropathy and retinal neuropathy reiterated the 
importance of appropriate blood sugar control for 
prevention of diabetic microvascular damage32 Unlike 
the study done by Kareem et al32	 we	 did	 not	 find	
appreciable evidence of correlation between triglyceride 
levels, nephropathy, retinal neuropathy and peripheral 
neuropathy in our group of diabetic patients. But there 
was some association between the triglyceride levels 
and the age and duration of diabetes.

Gokhale	 et	 al	 have	 found	 significant	 correlation	
of the sensory neuropathy with retinopathy score 
(0.29	 at	 p=0.01)	 and	 minimal	 correlation	 of	 0.02	 of	
motor neuropathy with the retinopathy score. But the 
retinopathy scores referred to by them are the clinically 
evident	 diabetic	 retinopathy	 levels	 classified	 into	 5	
groups.

In our study the association of peripheral neuropathy 
with	changes	in	GCL	was	more	prominent	(Chi-sq.	value	
=25.65,	 p=0.002),	 than	 the	 changes	 in	RNFL	 (Chi-sq.	

value	12.943,	p=0.04)	(table	3).	

The association of nephropathy in terms of 
eGFR	 with	 inner	 retinal	 nerve	 fibre	 layer	 thickness	
was	 much	 stronger	 compared	 to	 neuropathy	 (Chi	 Sq.	
value	for	GCL=17.561,	p=0.007	and	Chi	Sq.	value	for	
RNFL=25.876,	p=0.000)	(table	4).

Limitation     

 The small sample of patients cannot be extrapolated 
to the entire population. Thereby warranting larger 
population based studies.

Although our machine is a SD-OCT, the absolute 
GCL and RNFL values have not been taken as the 
TOPCON machine measures the GCL along with the 
IPL thickness and RNFL measure is the actual RNFL 
along with ILM.

CONCLUSION

In	 conclusion,	 this	 study	 shows	 a	 significant	
association of diabetic nephropathy and neuropathy 
grades with diabetic retinal neurodegeneration evidenced 
by the thinning of the GCL and RNFL, arranged in 
identical groups of increasing thickness. Mean age of 
diabetic patients was 41.95±14.20 and male: female 
ratio was almost the same i.e. 51:49. 

Sensory neuropathies followed by mixed neuropathy 
were the most common types of neuropathy and were 
significantly	associated	with	thinning	of	the	RGCL	and	
RNFL.

Nephropathy grades were more strongly associated 
with	 inner	 retinal	 layer	 thickness	 (i.e.	GCL	and	RNFL	
thickness)	(table	4)

All these suggest retinal neuropathy process 
preceding clinically evident diabetic retinopathy and 
is	 significantly	 associated	 with	 diabetic	 microvascular	
changes in the kidney and the peripheral nerves.
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ABSTRACT

Headache is a common complaint in day to day clinical practice. Although rarely life threatening, it is a 
major cause behind the suffering and lack of productivity at work place. Improper diagnosis leads to delayed 
treatment	which	gives	financial	burden	to	the	patient.	Clinical	evaluation	of	a	headache	patient	is	almost	
dependent on adequate history taking. By careful diagnosis and appropriate treatment give a great help to 
the patient. Cutaneous larva migrans, a zoonotic helminthiasis, causes morbidity due to severe, intractable 
pruritus. However, here we are presenting an unusual cause of frontal headache due to cutaneous larva 
migrans in frontal area, which is an extremely rare and an interesting incidence in medical literature. 
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INTRODUCTION

The most frequent painful condition that affects 
human being is the headache. Headache is not a disease, 
but	 a	 symptom	 reflecting	 presence	 of	 myriad	 disease	
spectrum. The most critical task of the treating physician 
is establishing the proper diagnosis from the patient 
suffering from headache. In fact, most treatment failure 
arises due to misdiagnosis. When headache is persistent, 
it becomes a source of misery to the sufferers as well as to 
those	who	venture	to	treat	it.	Computed	tomography	(CT	
scan)	 and	 diagnostic	 nasal	 endoscopy	 resolve	most	 of	
the puzzles in rhinosinusogenic headaches and provide 
solution.	 Hookworm	 larvae,	 specifically	 Ancylostoma	
braziliense, excreted from infected cats, dogs and cattle 
which can enter the exposed skin of human being and 
commonly affect the hands, buttocks and feet. If larvae 
migrate give rise to characteristic serpiginous lesion 1, 

2. Staying beneath the skin, the larva migrant causing 

headache is an extremely rare clinical manifestation. 
Here we are presenting an interesting case where frontal 
headache is due to cutaneous larva migrans.

CASE REPORT

A 32 year old male came to Out patient department of 
Otorhinolaryngology with complaints of headache since 
3 months. The patient was referred from neurology clinic 
to rule out any nose and sinus causes. The previous CT 
scan	of	brain	was	normal.	The	pain	was	confined	to	right	
frontal area. He had no history of nausea and vomiting. 
He had no complaints of photophobia and phonophobia. 
He had no travel history to any other country. General 
and systemic examinations of the patients were within 
normal limits. There was no tenderness over any sinuses 
on palpation. There were mild erythematous changes 
on the skin over right frontal area. We advised CT scan 
of paranasal sinus which was also normal. Routine 
blood tests were within normal limits except increase 
eosinophilic count. His complain was only right side 
frontal headache along with irritation and mild crippling 
sensation at right frontal area. As patient also complained 
something crippling below the skin of right frontal area 
along with headache, so he was planned for exposure of 
the	 target	 area	 and	 had	 undergone	 an	 incision	 (Fig.1).	
This revealed a helimintes just below the skin of right 
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frontal	 area	 (Fig.2).	 On	 microbiological	 evaluation,	
it	 confirmed	 a	 cutaneous	 larva	 migrans.	 The	 patient	
was treated with a single dose of ivermectin 12mg and 
albendazole 400mg once daily for 3 consecutive days 
along with analgesics and antihistamines. Follow up 
after two weeks showed complete disappearance of 
frontal headache and erythematous changes over the 
frontal area.

Fig.1: Intraoperative picture showing incision on right frontal 
area.

Fig.2: Helminthes recovered from right frontal area which 
stayed below the skin.

DISCUSSION

Headache is probably one of the commonest 
symptom, which every person in their life has 
experienced and sometime or other. Headache is not a 
disease,	but	a	symptom	reflecting	presence	of	myriad	of	
pathological spectrum. Sometimes there are serious and 
life threatening causes of headache and it is imperative 
that	 the	 clinical	 evaluation	 must	 be	 sufficiently	 to	
diagnosis these causes so that adequate investigations 
and therapy can be limited. Headache may be primary 
or secondary. Primary headache is often recurrent, 
benign and has no underlying serious cause and not 

associated	 with	 neurological	 deficit.	 Majority	 of	 the	
headache are primary whereas secondary headaches 
usually have underlying etiology such as meningitis, 
intracranial hemorrhages, glaucoma, tumours, sinusitis 
and arteritis. A complete neurologic, Otolaryngological 
and ophthalmogical examinations are needed for 
proper diagnosis and treatment. Frontal headache due 
to presence of cutaneous larva migrans is an extremely 
rare clinical observation in medical literature. Cutaneous 
larva migrans is skin infection caused by a parasite and 
diagnosed on the basis of clinical presentation of the 
patient. It often presents with serpiginous lesions seen 
over the dorsum and soles of the foot. These infections 
usually occur due to sunbathing, tropical climate, 
walking on sea beach with barefoot, over crowded are 
and poor hygiene3.Other body parts affected are thigh, 
back and buttock which rest on the contaminated area 
like sands. Rare sites of the body affected by this 
parasitic infection are penis,  oral mucosa and anterior 
abdominal wall4. Cutaneous larva migrants is caused by 
the accidental percutaneous penetration and migration of 
nematode larva along the epidermis. These are usually 
of animal hookworms and most commonly Ancylostoma 
braziliense, Ancylostoma canium and Gnathostoma 
species5. The ova of the nematodes are excreted via the 
primary host fecal materials and they hatch to become 
larva in warm environment, humid area in gardens, 
fields	 and	 sea	 beaches	 being	 the	 preferred	 sites.	 The	
larva penetrate the human skin when come in contact 
with infected soil, so mostly affect farmers, gardeners 
and those taking sunbath in sea beaches. Once it matures, 
the	 filariform	 larva	 penetrate	 the	 intact	 skin	 by	 using	
their protease and migrate to different places usually 
between startum granulosum and stratum corneum6.
These larvae are thought to lack the collagenase enzyme 
needed to enter the human basement membrane of the 
dermis	and	so	the	lesions	are	confined	to	the	epidermis.	
These larvae are not developed further in human being 
as humans are not their natural hosts. So human act 
as incidental, dead-end hosts and the disease is self 
limiting in many cases. This disease is usually seen in 
developing country like Brazil, India and West Indies. 
It occurs in the persons those have visited the tropics 
or spread in the form of an epidemic. The patients often 
give a history of foreign visit and barefoot walk over 
sandy soil or beaches. Cutaneous larva migrans enter 
or penetrate the intact or exposed skin and migrate via 
epidermis. The symptoms are highly variable and ranges 
from simple itching over the skin to severe morbidity of 
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the patient affecting daily life of the patient. Cutaneous 
larva migrans causes morbidity of the patient due to 
severe and intractable pruritis and pain by cutaneous 
larva migration of cat or dog hookworm which enters 
intact skin by direct touch with contaminated sand or 
soil. Due to rash and intense pruritic rash and pain leads 
to impaired concentration, mood disturbance and sleep 
disturbance. Transmission of cutaneous larva migrans 
occurs during lying on sea beaches or walking on the 
sands	at	sea	beaches.	Laboratory	findings	have	no	role	
for the diagnosis. Some patient may show increased 
eosinophil count. In our case, due to severe headache and 
skin irritation, mild erythematous changes and patient 
repeatedly told something below the skin of forehead, 
so an incision made on right frontal area, which revealed 
a	hook	worm	and	finally	diagnosed	as	cutaneous	 larva	
migrans. The classical skin lesion in cutaneous larva 
migrans is itchy, erythematous serpiginous track. Most 
common sites are over the dorsa of feet, buttocks and 
dorsa of hands even also involve genitalia, oral cavity 
mucosa and the breast region have been reported. Intense 
itching is also a common association in this lesion and 
sometimes secondary infected with bacteria due to 
repeated scratching. Sometimes vesiculobullous lesions 
are also seen over the skin lesions 7.Ivermectin is usually 
the treatment of choice in cutaneous larva migrans. A 
single oral dose of 200µg/kg body weight kills the larva 
effectively.	If	the	first	dose	fails	to	cure,	a	second	dose	
gives	a	definite	help.	A	single	dose	of	ivermectin	is	better	
and more effective than single dose of albendazole. In 
ivermectin is not available, repeated treatment with 
albendazole are better alternative 8.

CONCLUSION

The most frequent painful condition that affects 
humans is headache. Headache due to subcutaneous 
larva migrans is an extremely rare in medical literature. 
Cutaneous larva migrans is a non-communicable disease 

and	has	little	public	health	relevance.	It	causes	significant	
morbidity to the patient.Even it is an extremely rare, 
after remove of hook worm larva below the skin of 
forehead, the headache was disappeared. Although it 
is an interesting and extremely rare clinical incidence 
in medical literature, should be kept in mind during 
evaluation of headache.
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ABSTRACT

Recurrent aphthous ulcer is a clinical condition characterized by painful ulcer with different size affecting 
the mucosa of oral cavity. Its etiology and pathogenesis is not clearly known and the diagnosis is based 
on	the	clinical	picture.	These	lesions	may	be	classified	into	minor,	major	and	herpetiformis.	The	aphthous	
ulcers in the oral cavity affect speech and feeding, leading to poor quality of life. The aphthous ulcers in 
immunocompromised patients like AIDS cause severe type of ulceration. Here we are presenting a report of 
two	patients	(daughter	and	mother)	in	a	family	suffering	from	AIDS	with	major	recurrent	aphthous	ulcers	
in the oral cavity.

Keywords: Aphthous ulcer, HIV infections, Oral ulcer.

INTRODUCTION

The term ‘aphthous’ in medicine is derived from a 
Greek word ‘aphtha’ which means ulceration. Recurrent 
aphthous ulcer is seen worldwide and characterized by 
multiple, recurrent, small ovoid or round ulcers with 
circumscribed margins, erythematous haloes and grey 
or	yellow	floors1.  It is seen commonly in childhood or 
adolescent age group. Recurrent aphthous ulcer or Canker 
sores is commonly seen in the oral cavity, characterized 
by recurrent episodes of a single or multiple and painful 
ulcers	covered	by	fibrin	and	surrounded	by	erythematous	
rim locating in the non-keratinizing  mucosa of the oral 
cavity. Recurrent aphthous ulcers seen in 5-25% of 
the general population and it is more than 50% among 
students at the time of examination2. Although recurrent 
aphthous  ulcers are self-limited, this lesion causes pain 
and discomfort   and interfere in eating, speaking and 
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swallowing which leads to poor quality of life. Early and 
effective treatment of recurrent aphthous ulcer minimizes 
the discomfort in speaking and painful swallowing. 
Here, we are presenting a case of two patients from same 
family where both are immunocompromised by HIV 
infections presenting with recurrent aphthous ulcers.

Case Report

A 12 year old girl attended the out patient department 
of Otorhinolaryngology along with her mother with 
complaints of recurrent ulcers in the oral cavity. Both 
daughter and mother were known cases of HIV positive 
under the treatment with antiretro-viral drugs. The 
child was affected with HIV by vertical transmission 
from her mother. Intraoral examinations showed ulcers 
on	the	labial	mucosa,	 tongue,	buccal	mucosa	and	floor	
of the mouth. Ulcer in the oral cavity looks necrotic 
background, raised borders and an erythematous halo 
(Fig.1).	 Both	mother	 and	 daughter	 complained	 severe	
pain	 in	 the	 oral	 cavity,	 difficulty	 during	 feeding	 and	
brushing teeth. According to the father, these lesions in 
the oral cavity occurring frequently. Both had bilateral 
enlargement of submandibular lymph nodes. Personal 
history revealed that the mother was chronic alcoholic, 
smoker, hypertensive and HIV positive since 5years under 
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the treatment with antiretroviral and anti-hypertensive 
drugs. They have low socioeconomic background and 
both patients were treated with povidone iodine mouth 
gargle, triamcinolone local ointment and anesthetic local 
application for seven days. They were advised not to 
swallow medicine. After one week treatment, they still 
had some residual lesions but no complaints of pain 
or discomfort in the oral cavity during feed and ulcers 
showed signs of remission. After two weeks of treatment, 
aphthous ulcers were completely disappeared.

Figure-1 Image showing upper aphthous ulcer at upper pellet

DISCUSSION

Aphthous ulcers are often recurrent and multiple 
lesions seen in the oral cavity mucosa particularly in 
buccal	mucosa,	 labial	mucosa,	 floor	 of	 the	mouth	 and	
tongue. The etiopathogenesis of recurrent aphthous 
ulcer remains unclear. Several etiological factors are 
thought to relate for causing this lesion such as trauma, 
immunological dysfunction, psychological stress, 
systemic	 diseases,	 nutritional	 deficiency,	 infections	
and so on3. The other possible etiologies are drug use, 
lack of folic acid, vitamin B12, iron and other dietary 
factors, stress, hormonal changes, metabolic diseases 
and infections4. AIDS patients may presents with 
different clinical conditions like mouth ulcers. Mouth 
ulcers caused by herpes simplex and cytomegalovirus 
are most prevalent during the disease period of AIDS5. 
Thus the diagnosis must include history taking and 
clinical presentations6. In this case, the diagnosis of 
the recurrent major aphthous ulcer  was established. 
The clinical presentations like multiple ulcers greater 
than 1cm, lesions seen in non-keratinized mucosa, 
presence of scar and history of recurrence established 
the diagnosis in our case. This clinical entity can be 
classified	 into	 three	 types	 such	 as	 minor,	 major	 and	
herpetiformis7.	 As	 per	 ‘‘Classification	 and	 Diagnostic	

Criteria	 for	Oral	Lesions	 in	HIV	 Infection’’	 (proposed	
by Ec-Clearing- house on Oral Problems Related to 
HIV Infection and WHO Centre on Oral Manifestations 
Collaborating	on	the	Immunodeficiency	Virus	in	1993),	
the recurrent aphthous ulcer is part of the group 3 
(lesions	observed	in	HIV	infection).	This	classification	
states that the incidence of major and herpetiformis 
types of aphthous ulcers are increased in patients with 
HIV infection and particularly for children with HIV 
infection,	 this	 classification	 is	 modified	 and	 recurrent	
aphthous	 ulcer	 is	 in	 the	 group	 1	 (lesions	 commonly	
associated	with	 pediatric	HIV	 infection)8. In our case, 
patients presented with severe oral ulcerations with size 
of approx.1cm with recurrence pattern and scars due to 
previous ulcers. Aphthous ulcers were seen in the buccal 
mucosa,	labial	mucosa,	floor	of	the	mouth	and	tongue.	A	
genetic predisposition is associated with approximately 
40% of patients with recurrent aphthous ulcer and these 
patients have a family history of aphthous ulcers in 
the oral cavity. These patients present with early and 
severe presentation of ulcerations. Recurrent aphthous 
ulcers may be associated with HLA-B51 which control 
heat shock proteins or cytokines9. It is likely that 
immunologically mediated mechanism are involved in 
the etiopathogenesis of recurrent aphthous ulcer. It may 
be due to excessive production of IL-1 or IL-610. This 
clinical condition is considered as recurrent aphthous 
ulcers as these are painful, deeper, repair slowly and 
may be healed with scar. These lesions of the oral cavity 
are usually more than1cm in diameter11. The exact 
etiology of the aphthous ulcer is till not clear and many 
predisposing factors like trauma, stress, immunological, 
viral infections etc., are taken into consideration. 
Management of recurrent aphthous ulcers remains 
unsatisfactory. Most of the treatment done in aphthous 
ulcers are only for reducing severity of the ulceration but 
not meant to stop recurrence. As there multiple causes for 
aphthous ulcer, the objective of the treatment is always to 
give symptomatic treatment of pain by different topical 
application of anesthetic or antiseptic agents. To enhance 
healing	 process,	 different	 anti-inflammatory	 and	 anti-
allergic agents are often tried. Treatment of recurrent 
aphthous ulcer in the oral cavity is always challenging 
to clinician regardless to its type. Although there are 
numerous treatment options for aphthous ulcer, there is 
no effective treatment option till now. Medications used 
in recurrent aphthous ulcer are mainly meant to relieve 
pain, discomfort and decrease the healing period. The 
topical anesthetic agent is used for patient with less 
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frequent minor recurrent aphthous ulcer or herpetiformis 
types. In major type of aphthous ulcer or in more frequent 
minor and herpetiformis types, there are numerous topical 
treatment options are available like topical anesthetics, 
sucralphate,	 corticosteroids(Clobetasol	 propionate	
0.05%,dexamethasone	 0.5mg/5ml,fluocinonide	
0.05%)12. Systemic treatment options of recurrent 
aphthous ulcer  are corticosteroids like prednisolone, 
intralesional triamcinolone and immunomodulators like  
thalidomide(200mg/day) 12.	Amlexanox	(C16H14N2O4)	
is	a	topical	antiallergic,	anti-inflammatory	drug		and	has	
been  used  as a 5% topical paste for the treatment of 
patients with recurrent aphthous ulcer13. Treatment 
of recurrent aphthous ulcers done occasionally with 
systemic corticosteroids. The prolonged use of 
systemic corticosteroids are not advised due to its side 
effect particularly in immunocompromised patients14. 
The systemic steroids, Colchicines, Azathioprin, 
Thalidomide, Levamisole, Cyclophosphamide, 
Pentoxiphylline, Dapsone may be reserved in case 
of refractory condition as these drugs have many side 
effects in comparison to topical medications15. Allicin 
is a component derived from the garlic extracts can be 
used for the treatment of recurrent aphthous ulcer due 
to	their	multiple	bioactivities	such	as	anti-inflammatory,	
anti-microbial, anti-oxidant and immunomodulatory 
properties2.  Application of low powered lasers  is 
thought to  stimulate the reepithelization of the ulcer and 
helpful for healing of the recurrent aphthous ulcer16.    In 
our case the recurrent aphthous ulcer of daughter and 
mother are relieved by topical application of steroid, 
anesthetic agents and antiseptic mouth gargle.

CONCLUSION

Aphthous ulcers are common lesions in the oral 
mucosa characterized by multiple, recurrent, small, 
round or ovoid ulcers with circumscribed margins, 
erythematous	haloes	and	yellow	grey	floors.	Recurrent	
aphthous ulcers in HIV patients give rise to severe pain 
and	 significant	 morbidity.	 Recurrent	 painful	 aphthous	
ulcers affect oral functions and reduce quality of life. 
Early attention should be given for diagnosis and 
treatment for relieving pain by maintaining proper 
nutrition and preventing recurrence.

Conflict of Interest: There	is	no	conflict	of	interest

Source of Funding: Nil

Ethical Clearance: Approved from Institutional 

Ethics Committee

REFERENCES

1.  Jurge S, Kuffer R, Scully C, Porter SR. Recurrent 
aphthous	stomatitis.	Oral	Dis.	2006;12:1-21.

2.  Jiang XW, Hu J , Mian FI .A new therapeutic 
candidate for oral aphthous ulcer: Allicin. Medical 
Hypotheses	(2008)	71,	897–899.

3.  Brocklehurst P, Tickle M, Glenny AM, Lewis 
MA, Pemberton MN, Taylor J, et al. Systemic 
interventions for recurrent aphthous stomatitis 
(mouth	ulcers).	Cochrane	Database	Syst	Rev	2012;	
9.

4.  Preeti L, Magesh K, Rajkumar K, Karthik R. 
Recurrent aphthous stomatitis. J Oral Maxillofac 
Pathol	2011;	15(3):	252–256.

5.  Patton LL, Ramirez-Amador V, Anaya-Saavedra 
G, Nittayananta W, Carrozzo M, Ranganathan K. 
Urban legends series: oral manifestations of HIV 
infection.	Oral	Dis	2013;	19(6):533–550.

6.  Toche PP, Salinas LJ, Guzmán MMA, Afani 
SA, Jadue AN. Recurrent oral ulcer: clinical 
characteristic and differential diagnosis. Rev 
Chilena	Infectol	2007;	24	(3):215–219.

7.  Akintoye SO, Greenberg MS. Recurrent aphthous 
stomatitis.	Dent	Clin	North	Am	2014;	58(2):281–
297.

8.  Patton LL, Ramirez-Amador V, Anaya-Saavedra 
G, Nittayananta W, Carrozzo M, Ranganathan K. 
Urban legends series: oral manifestations of HIV 
infection.	Oral	Dis	2013;19	(6):533–550.

9.  Bazrafshani MR, Hajeer AH, Ollier WE, Thornhill 
MH. Recurrent aphthous stomatitis and gene 
polymorphisms	 for	 the	 inflammatory	 markers	
TNF-alpha, TNF-beta and the vitamin D receptor: 
no association detected. Oral Dis 2002;8:	303–307.

10.  Scully C, Porter S. Oral mucosal disease: Recurrent 
aphthous stomatitis.British Journal of Oral and 
Maxillofacial	Surgery	2008;	46:198–206.

11.  Toche PP, Salinas LJ, Guzmán MMA, Afani 
SA, Jadue AN. Recurrent oral ulcer: clinical 
characteristic and differential diagnosis. Rev 
Chilena	Infectol	2007;	24	(3):215–219.

12.  Kerr AR, Ship JA. Management strategies for 
HIV-associated aphthous stomatitis. Am J Clin 
Dermatol	2003;	4(10):669–680.



 2126       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

13. Uma Maheswari TN, Shanmugasundaram 
P.Amlexanox in treatment of aphthous ulcers: A 
systematic	Review.	J		pharmacy	Res	2	0	1	3(6)	2	
1 4-2 1 7

14.  Silverman Jr S, Lozada-Nur F, Migliorati C. 
Clinical	efficacy	of	prednisone	in	the	treatment	of	
patients	with	oral	inflammatory	ulcerative	diseases:	
a	study	of	fifty-five	patients.	Oral	Surg	Oral	Med	

Oral	Pathol	1985;	59(4):360–363.

15.  Srinivas Rao P. Recurrent aphthous stomatitis: a 
review.	J	Orofac	Sci.	2010;2:	60-65.

16.  Najeeb S, Khurshid Z, Zohaib S,Najeeb B, Qasim 
SB, Zafar MS. Management of recurrent aphthous 
ulcers using low-level lasers: A systematic review.
Medicina2016;	5	2:2	6	3	–	2	6	8



 Clinico-Epidemiological Study of Oral Potentially Malignant 
and Malignant Lesions in a Tertiary Care Centre of Odisha- A 

Five Year Longitudinal Study

Fakir Mohan Debta1, Priyanka Debta2, Ekagrata Mishra3, Santosh Kumar Swain4,  
Mahesh Chandra Sahu5, Smrutipragnya Samal6, Anurag Dani7

1Associate Professor, Department of Oral Medicine and Radiology, S.C.B. Dental College & Hospital, 
Cuttack, India, 2Associate Professor, Department of Oral Pathology & Microbiology, I.D.S., Siksha “O” 

Anusandhan, Deemed to be university , BBSR, Odisha, India, 3Post graduate Student, Department of Oral 
Medicine and Radiology, S.C.B. Dental College and Hospital, Cuttack, Odisha, India, 4Professor, Department 

of Otorhinolaryngology, IMS and SUM Hospital, Siksha “O” Anusandhan, Deemed to be University, K8, 
Kalinganagar, Bhubaneswar, Odisha, India, 5Assistant Professor, 6 PhD Scholar,  Department of Medical 

Research Laboratory, IMS and SUM Hospital, Siksha “O” Anusandhan ,Deemed to be University, Kalinganagar, 
Bhubaneswar, Odisha, India, 7Professor, Deaprtment of Prosthodontia, C.D.C.R.I.  

Rajnandgaon, Chhattisgarh, India

ABSTRACT

Introduction:		The	nomenclature	of	potentially	malignant	disorders	(PMDs)	of	the	oral	mucosa,	with	the	
risk	of	conversion	to	oral	squamous	cell	carcinoma	(OSCC)	have	been	very	diverse.	Despite	the	ability	to	
identify PMD, clinicians have been unable to predict the behavior of lesions or quantify the risk of malignant 
transformation.	This	 study	aims	 to	qualitatively	and	quantitatively	over	 a	five	year	period	using	clinical	
spectrum of presentation and frequency distribution, prevalence, malignant transformation rates of PMD’s. 

Materials and Method: This study follows a longitudinal prospective study design which was conducted 
in the Department of Oral Medicine, Oral Diagnosis and Radiology, at S.C.B. Dental College and Hospital, 
Cuttack over 5 years, from January 2013 to December 2017. The study intended to primarily address and 
document the clinical diversity, 5year frequency distribution, prevalence, malignant transformation rates of 
OPMD’s. 

Results: The frequency of OPMD’s was 55% with 36.88 % males. The most and least frequently encountered 
OPMD	 included	 Pouch	 keratosis	 (30.96%	 of	 OPMD’s)	 and	 Discoid	 Lupus	 Erythematosus	 (0.002%	 of	
OPMD’s).	The	mean	age	of	malignant	transformation	was	41	years	with	a	male	predilection	(68	%)	and	
was	largely	habit	associated	(72%).	Over	the	5	year	period	the	highest	rate	of	malignant	transformation	was	
observed	for	actinic	chelitis	(20.66%)	and	least	for	oral	lichen	planus	(0.35%).	

Discussion and Conclusion: During the 5 year study period, 55.01% were OPMD’s and 6.34% were head 
and	neck	cancers.	The	significantly	higher	rate	of	transformation	noted	in	our	population	can	be	attributed	
to late presentation for treatment, rampant production and continued use of smokeless forms of tobacco. To 
the best of our knowledge, this study is one of the few to recruit a large population presenting with varied 
lesions. 

Keywords:- Potential malignant disorders, Malignant lesions, Head and neck cancer.
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INTRODUCTION

Potentially	malignant	disorders	(PMDs)	of	the	oral	
mucosa, with the risk of conversion to oral squamous 
cell	 carcinoma	 (OSCC),	 are	 described	 in	 the	 literature	
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as ‘pre-cancer’1-3, ‘precursor lesions’4 , ‘premalignant’, 
‘intraepithelial neoplasia’5, and ‘potentially malignant’6 
. The clinical concept of malignant transformation in 
oral mucosa has been proposed for more than 100 years. 
Sir James Paget

  
first	described	malignant	transformation	

of an oral lesion into tongue carcinoma in 18707. 
Schwimmer 

 
also	 reported	 the	 same	 finding	 in	 1877 8. 

Several years later, the term “potentially malignant 
disorders”6	was	defined	by	World	Health	Organization	
(WHO)	as	the	risk	of	malignancy	being	present	in	a	lesion	
or condition either during the time of initial diagnosis or 
at	a	future	date.	WHO	earlier	has	also	classified	PMDs	
into two subgroups9	as	follows:	a)	precancerous	lesion,	
a benign lesion with morphologically altered tissue, 
which has a greater than normal risk of transforming 
into	malignancy;	b)	precancerous	condition,	a	disease	or	
patients’ habit that does not necessarily alter the clinical 
appearance of local tissues but is associated with a 
greater than normal risk of precancerous lesion or cancer 
development in that tissue.

Despite the ability to identify PMD, clinicians have 
been unable to predict the behaviour of lesions or quantify 
the risk of malignant transformation. Overall estimates 
of outcome are mostly anecdotal and retrospective. 
Moreover the natural history of PMDs is unfortunately, 
not only inconsistent but also unpredictable. 

This study aims to address the above shortcoming 
qualitatively	and	quantitatively	over	a	five	year	period	
using clinical spectrum of presentation and frequency 
distribution, prevalence, malignant transformation rates 
respectively, following a longitudinal prospective study 
design.

MATERIAL AND METHOD

The present longitudinal study was conducted in 
the Department of Oral Medicine, Oral Diagnosis and 
Radiology, at S.C.B. Dental College and Hospital, 
Cuttack. The period of study was 5 years, from January 

2013 to December 2017. This study aims:

•	 To observe the clinical spectrum of presentation of 
OPMD’s

•	 To document the 5year frequency distribution of 
various OPMD’s and malignant lesions of head and 
neck region

•	 To estimate the prevalence of these lesions in the 
presenting  population

•	 To observe the gender predilections of the above 
OPMD’s and malignant lesions

•	 To estimate the malignant transformation rates of 
various OPMD’s into OSCC

•	 To put forth a comparative evaluation of malignant 
transformation rates amongst the studied OPMD’s

•	 To calculate the net 5 year cancer burden

Patients presenting with any OPMD as per the 
new	 classification	 proposed	 by	 Sarode	 et.al10 were 
included in the study. Also included were patients 
who presented with malignant pathologies of head and 
neck region. The present follow up study was based on 
clinical, cytological, histopathological, radiographic, 
hematological or other needful investigations, all part of 
the routine treatment and follow up protocol. The follow-
up	time	for	this	study	is	defined	as	the	duration	between	
the	 initial	 diagnosis	 and	 the	 occurrence	 of	 confirmed	
oral cancer. A schematic representation of the diagnostic 
approach is shown in Fig-1. Institutional Review board 
was of the opinion that an ethical approval was not 
deemed necessary as protocols adopted were part of 
routine patient care and follow up. The patients were 
treated under the domain of implied consent. However, 
due information was provided to each patient about the 
nature of the disease, treatment protocols and it effects.
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Fig-1- A schematic algorithm of the diagnostic approach followed 
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Fig-2:Spectrum of clinical presentation of various OPMD’s; Fig-2a-Homogenous Leukoplakia, Fig-2b-
Nonhomogenous nodulo-speckled Leukoplakia, Fig-2c-Verrucous Leukoplakia, Fig-2d-Proliferative 
Verrucous Leukoplakia, Fig-2e-Oral Submucous Fibrosis, Fig-2f-Tobacco pouch keratosis, Fig-2g-
Erosive Oral Lichen Planus, Fig-2h-Actinic Chelitis 

 

  

   Fig-2g           Fig-2h 

Fig-3 a,b 

 

   

 

 

 

RESULTS:  

The study included all patients who were clinically and/or histopathologically diagnosed as any 

one of the OPMD’s (Fig-2). Patients lost to follow up were excluded from the study. The net 

patient	 inflow	 over	 5	 years	 (January 2013 to December 2017)	 was	 2,51,702 . The frequency 

distribution has been depicted in table-1. The frequency of patients with OPMD’s was 55% with 

17.06 % females and 36.88 % males. The lesions with a male predominance included 

Fig-3 c,d 

Fig-3 e,f,g 

Fig-3 h 

Fig-3: varied clinical presentations of oral squamous 
cell carcinoma; 3 a,b- OSCC tongue, 3 c,d- OSCC  
mandibular gingivobuccal complex, 3 e,f,g- OSCC 
palate, 3 h- OSCC left buccal mucosa perforating left 
cheek. 
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Fig-2:Spectrum of clinical presentation of various 
OPMD’s;	 Fig-2a-Homogenous	 Leukoplakia,	 Fig-2b-
Nonhomogenous nodulo-speckled Leukoplakia, Fig-2c-
Verrucous Leukoplakia, Fig-2d-Proliferative Verrucous 
Leukoplakia, Fig-2e-Oral Submucous Fibrosis, Fig-2f-
Tobacco pouch keratosis, Fig-2g-Erosive Oral Lichen 
Planus, Fig-2h-Actinic Chelitis

RESULTS

The study included all patients who were clinically 
and/or histopathologically diagnosed as any one of 
the	 OPMD’s	 (Fig-2).	 Patients	 lost	 to	 follow	 up	 were	
excluded	from	the	study.	The	net	patient	inflow	over	5	

years	(January	2013	to	December	2017)	was	2,51,702	.	
The frequency distribution has been depicted in table-1. 
The frequency of patients with OPMD’s was 55% with 
17.06 % females and 36.88 % males. The lesions with 
a	male	 predominance	 included	Leukoplakia	 (74.24%),	
Oral	 Submucous	 Fibrosis	 (83.55%),	 Pouch	 keratosis	
(71.26%)	 and	 Actinic	 chelitis	 (82.75%)	 while	 Oral	
lichen	 planus	 (77.63%)	 had	 a	 female	 preponderance	
(fig-4).	 Cases	 of	 Discoid	 Lupus	 Erythematosus	
occurred exclusively in females. In our study, patients 
with Epidermolysis Bullosa were equitably distributed 
amongst males and females. 

Table-1: Annual and 5-year frequency distribution with 5 year prevalence.

Year Leukoplakia
Oral 
submucous 
fibrosis

Pouch 
keratosis

Oral 
lichen 
planus

Actinic 
chelitis

Smokers 
palate

Discoid 
Lupus 
Erythem-
atosus

Epider-
molysis 
Bullosa

2013 5307 5565 7400 4866 4 1098 0 1

2014 6060 5937 9533 5171 5 2380 0 0

2015 6342 4139 8578 5241 6 2036 2 0

2016 6450 5964 8633 5370 6 2206 1 1

2017 7253 6168 8731 5392 8 2617 0 2

5 YR BURDEN 31412 27763 42875 26040 29 10337 3 4

5 YR PREVALENCE 12.47% 11.03% 17.03% 10.34% 0.011% 4.10% 0.001% 0.002%

The most and least frequently encountered OPMD 
included	 Pouch	 keratosis	 (30.96%	 of	 OPMD’s)	 and	
Discoid	 Lupus	 Erythematosus	 (0.002%	 of	 OPMD’s)	
respectively	while	Oral	Submucous	Fibrosis	(20.05%	of	
OPMD’s)	and	Oral	Lichen	Planus	(18.80%	of	OPMD’s)									
presented nearly equally in patients reporting at our 
tertiary care centre. The male:female ratio of various 
OPMDs reported were 2.88 for Leukoplakia, 5.08 for 
Oral Submucous Fibrosis, 3.16 for Pouch keratosis, 0.28 
for Oral Lichen Planus, 4.8 for Actinic chelitis, 23.96 
for Smokers Palate, and 1 for Epidemolysis Bullosa. 
The mean age of presentation of OPMDs was 33.6 
years. Amongst males, the mean age was 29.6 years 
while for females it was 37.5 years. The age group most 
commonly affected by any of the OPMD’s was 20-40 
years.	Patients	with	lichen	planus	presented	early	(mean	
age	 28	 years)	 while	 cases	 with	 leukoplakia	 presented	

late	(mean	age	36	years).	Smokers	palate	was	more	of	
an	incidental	finding	(79%)	than	a	primary	presentation	
(21%).

Fig-4: Gender distribution of various OPMD’s.

With respect to site predilection, lower left buccal 
vestibule	(53%)	and	left	buccal	mucosa(28%)	were	the	
chief sites for Leukoplakia, lower left buccal vestibule 
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was	the	primary	site	for	Pouch	keratosis	(77%),	bilateral	
buccal	 mucosa	 (42%)	 and	 gingivae	 (32%)	 for	 Lichen	
planus	 and	 lower	 lip	 for	 Actinic	 chelitis	 (100%).	
Remaining patients had involvement of multiple 
intraoral	 sites.	Oral	 submucous	fibrosis	 had	more	 of	 a	
panoral involvement. About 47%  of the OPMDs showed 
candidal colonization. 

The various predictors for malignant transformation 
in our study included age, gender, site, appearance and 
presence of deleterious habits. The net 5 year malignant 
transformation rates of various OPMDs to oral squamous 
cell	carcinoma	have	been	depicted	in	fig-5.	

Fig-5: 5 year malignant transformation rates of various 
OPMDs.

The lesion with highest rate of malignant 
transformation	 was	 Actinic	 chelitis	 (20.66%)	 while	
Oral	 lichen	 planus	 (0.35%)	 had	 least	 conversion	 in	
our population. 2 cases of idiopathic OSMF and 3 
cases of cryptogenic leukoplakia were encountered 
over the period of study. The mean age of malignant 
transformation was 41 years with a male predilection 
(68	%)	and	was	largely	habit	associated	(72%).	The	type	
of tobacco consumed and other relevant attributes have 
been summarized in table-2. Smokeless tobacco forms 
were consumed by 66.25% while smoking by 35.08%. 
Overall,  22.99 % were addicted to both. Cessation 
of tobacco habits were reported in 8.24%. Lesions 
presenting with erosions, ulcerations, surface elevations, 
nodularity or other features contributing to clinical non 
homogenetity in apperarence of the lesions were more 
susceptible	to	malignant	transformation	(66%).	

Cases presenting primarily as malignancy were 
6.34	 %.	 Out	 of	 these,	 8(0.05%)	 were	 of	 salivary	
origin,	 2(0.012%)	 melanoma,	 1(0.006%)	 metastatic	
carcinoma,	2(0.012%)	lymphoma,	3(0.018	%)	malignant	
ameloblastoma.	 The	 remaining	 cases	 15949	 (99.9%)	
presented	as	a	primary	intraoral	malignancy	(fig-3).

Table-2:

SMOKING FORMS 
OF TOBACCO Age of initiation Duration since Average number/day Predominant type of 

smoking

USERS <20Y           18062 1-3Y          9312 1-5              18992 Crude            36520

20-30Y       20173 3-5Y         10462 5-10            17609 Filtered         12056

>30Y           10341 5-10Y       11340 >=I	pack						11975
10-20Y     12622
>=20Y									4840

EX-USERS
Cessation since

Age of initiation Duration since Average number/day Type of smoking

Few days      674 <20Y         1588 1-3Y           597 1-5               3688 Crude            2647
Few wks       908 20-30Y      3609 3-5Y         3422 5-10             1533 Filtered         3066
Few mon     2991 >30Y            516 5-10Y         972 >=I	pack								492
Few yrs        1140 10-20Y       593

>=20Y								129

SMOKELESS FORMS 
OF TOBACCO

Age of initiation Duration since Average frequency/day Mode of use of 
smokeless tobacco

USERS <20Y           36106 1-3Y          11059   1-5             24375 Sw         14934
20-30Y       41530 3-5Y          18153 5-10          37305 Po          21215
>30Y           14107 5-10Y        24618 >10            30063 Sp          12876
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10-20Y      27112 All          42718
>=20Y							10801

EX-USERS
Cessation since

Age of initiation Duration since Average frequency/day Mode of use of 
smokeless tobacco

Few days        233 <20Y            671 1-3Y           1740 1-5            1204 Sw          562
Few wks         562 20-30Y      3802 3-5Y             506 5-10          3008 Po         2254
Few mon       2650 >30Y          1228 5-10Y         2628 >10           1489 Sp           452
Few yrs          2256 10-20Y        455 All         2433

>=20Y										372
sw-swallow, po-pouch, sp-spit

DISCUSSION

During	 the	 5	 year	 study	 period	 (January	 2013	 to	
December	 2017),	 55.01%	 were	 OPMD’s	 and	 	 6.34%	
were	 head	 and	 neck	 cancers	 (HNCA).	 According	 to	
various studies, the estimated prevalence HNCA with 
respect to total body malignancies varies from 9.8% to 
42.7%.11-13 

The diverse spectrum of clinical presentations 
of various oral potentially malignant disorders were 
encountered. The overall prevalence over 5 years was 
55% with a mean yearly prevalence of 11%. This was 
higher than the rates observed in other studies.14-16

The most frequently encountered OPMD was 
leukoplakia	 (12.47%).	 Majority	 cases	 of	 the	 cases	
were habit associated with only 3 being idiopathic. 
The 5 year malignant transformation rate was 11.70%. 
Transformation occurred in the habit associated group 
and in 1 case in the cryptogenic group. The noted 
malignant	 transformation	 rate	 (5.374%)	 was	 higher	
compared to study by Tung-YuanWang et al.17 According 
to study by Gupta PC et al, the overall malignant 
transformation	 rates	 were	 very	 low	 (0.3%–2.19%)18. 
Warnakulasuriya and Ariyawardana19 carried out a 
systematic review of 24 studies and found an overall 
malignant transformation rate of 0.13% to 34% making 
our observation conformant to this range. 

The next most common disorder encountered was 
oral	sub	mucous	fibrosis	(11.03%).	All	but	2	cases	were	
habit associated. The 2 idiopathic cases gave no history of 
tobacco habits, both presented in females in late second 
decade, with 1 giving a similar familial history. None of 
the idiopathic cases showed malignant transformation. 
The	 five	 year	 transformation	 rate	 was	 documented	 as	
12.50%, in agreement with the often cited metric of a 

Cont... Table-2:

7-13% malignant transformation rate of OSF stems 
from a Taiwanese study.20 As demonstrated in a long-
term follow-up study in India, scrutinizing 99 patients 
with OSF for 17 years, a malignant transformation rate 
of 7.6% was documented.21 In contradistinction, more 
recent,	 larger	studies	have	suggested	a	 lower	rate;	 in	a	
recent review by Ray et al the transformation rate varied 
from 1.9% to 7.6%.22

The	significantly	higher	rate	of	transformation	noted	
in our population can be attributed to late presentation 
for treatment, rampant production and continued use 
of smokeless forms of tobacco, ease of availability 
at cheaper costs and lower tax rates and ill belief that 
smokeless tobacco is good for health increasing apetite 
and vigor. 

Oral lichen planus, presented in our population 
with	 a	 prevalence	 rate	 of	 10.34%,	 chiefly	manifesting	
amongst	women	(77.63%).	The	overall	5	year	malignant	
transformation rate documented was only 0.35% entirely 
sparing the reticular variant. As reported by Sana Maher 
Hasan Aghbari et al23, 1.1% of OLP patients developed 
OSCC, while the rate of malignant transformation 
among OLL cases was 2.5%. Studies by Ingafou M et 
al24, Carbone M et al25, Pakfetrat Abbas et al26, Kaplan 
Ilana et al27, Bermejo-Fenoll A et al28,Torrente-Castells 
Eulàlia et al29 and Shen Zheng Yu et al30 have reported 
malignant transformation rates for OLP that ranged 
between 0.07% and 5.8%. Studies by Alves Mônica 
Ghislaine Oliveira et al31 and Rode Matjaz et al32 showed 
no malignant transformation.

Other less frequently encountered lesions were 
actinic	 chelitis	 (0.011%)	 and	 smokers	 palate	 (4.10%).	
The malignant transformation rate of actinic chelitis and 
smokers palate were respectively 20.66% and 0.86%, 
over the 5 year study period. Actinic chelitis can progress 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2135      

to OSCC in approximately 15% of cases as documented 
by Main JH et al33, Robinson JK34, Kaugars GE et al35 
and Markoupoulos A et al.36  In our study, malignant 
transformation is higher. This can be attributed to 
occupational exposures and also to application of 
unauthenticated products over the lesion. Although 
most of the studies in literature elaborates on reverse 
smoking being causative to oral cancer development and 
an	OPMD,	our	 study	did	find	 cases	of	 heavy	 smokers	
in	 whom	 dysplastic	 changes	 occurred	 (0.86%).	 This	
serves to elucidate the fact that any surface and/or 
symptomatic	finding	 in	 the	palate	of	a	chronic	smoker	
should be evaluated with caution. During the course of 
this study, dysplastic changes were also documented in 
lesions originally diagnosed as tobacco pouch keratosis 
(3.90%).		

CONCLUSION:

To the best of our knowledge, this study is one of 
the few to recruit a large population presenting with 
varied lesions. It serves to present an overview of  few 
epidemiologic associations between disease, gender, 
site, age and deleterious habits. However, owing to a 
large sample recruitment, various parameters still remain 
unaddressed which can be a potential ground for future 
research. Association between the diseases studied and 
various systemic co-morbidities can be introspected. 
Chances of underestimation of transformation rates 
does exist which can be ruled out with a longer follow 
up period. Also integration of chairside screening and 
histologic prognostic factors into routine diagnostic and 
treatment procedures might serve to change the natural 
course of the disease.
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ABSTRACT

Objective:		Photodynamic	therapy	(PDT)	is	a	contemporary	and	non-invasive	therapeutic	approach,	used	in	
the treatment of non-oncological diseases as well as cancers. The present study was conducted to evaluate 
the	efficacy	of	5-aminolevlinic	acid-mediated	PDT	(5-ALA–PDT)	as	an	alternative	 therapeutic	modality	
for	oral	lichen	planus	(OLP)	as	well	as	its	role	in	OLP	calcitrant	to	conventional	pharmacologic	treatments.

Methods: This study was based on the premise of non-randomized, non-comparative  prospective split 
mouth design. The study sample of 36 patients was selected from the patients attending the Outpatient 
Department	 of	 Oral	 Medicine	 and	 Radiology,	 SCBDCH	 based	 on	 predefined	 inclusion	 and	 exclusion	
determinants.	Objective	(REU	score)	and	subjective	symptom	assessment	(VAS	score)	was	done	at	baseline	
and at 2 weeks, 4 weeks and 3 months follow up post 5-ALA mediated PDT.

Results:	 Statistically	 significant	 intra	 group	 difference	was	 observed	 in	REU	 and	VAS	 score	 (p=0.000)	
was	observed.	Statistically	significant	results	were	obtained	for	VAS	at	4	weeks	(p=0.000)	and	3	months	
(p=0.000)	and	at	3	months	(p=0.008)	for	REU.

Conclusion: This study shows promising results favoring the use of PDT for oral lichen planus, both as a 
curative and palliative measure.  Effectiveness of multimodal approach combining PDT with conventional 
treatment is a potential ground for future research.  
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INTRODUCTION

Photodynamic	therapy	(PDT)	is	a	contemporary	and	
non-invasive therapeutic approach, used in the treatment 
of non-oncological diseases as well as cancers of various 
types	and	locations.	Photodynamic	therapy	(PDT),	also	
known as photoradiation therapy, phototherapy, or 
photochemotherapy, involves the use of a photoactive 
dye	 (photosensitizer)	 that	 is	 activated	 by	 exposure	
to	 light	 of	 a	 specific	 wavelength	 in	 the	 presence	 of	
oxygen.1 This causes “direct” reactive oxygen species-
induced cytotoxic effects, major changes by disrupting 

blood and lymphatic vessels, upregulation of heat shock 
proteins and a myriad of other effects.2 Photodynamic 
therapy	 (PDT)	 has	 received	 increased	 attention	 since	
the regulatory approvals have been granted to several 
photosensitizing drugs and light applicators world-
wide.3 A photosensitive agent or photosensitizer can be 
classified	by	 their	 chemical	 structures	 and	origins	 into	
three	 broad	 families:	 porphyrin-based	 (e.g.	 photofrin,	
5-	 aminolevulinic	 acid	 (ALA,	 BPD-MA),	 chlorophyll	
based	 (chlorins,	 purpurins,	 bacteriochlorins)	 and	
dye	 (phtalocyanine,	 napthalocyanine).4 One of the 
commonly used photosensitisers, Aminolevulinic acid 

DOI Number: 10.5958/0976-5506.2018.01766.7 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2139      

(ALA)	 is	 a	 prodrug	 that	 is	metabolized	 intracellularly	
to form the photosensitizing molecule protoporphyrin 
IX	 (PpIX)	 which	 when	 activated	 by	 light	 produces	
cytotoxic reactive oxygen species and free radicals 
which are phototoxic.5 One of the remarkable outcomes 
seen with long drug incubation period photosensitizers, 
is an associated downtime as a result of erythema, 
edema, crusting, healing, and pigmentary changes, 
which can take up to a week or more to resolve in many 
individuals. Pain associated with ALA–PDT has also 
been documented and reported in the literature as the 
“PDT effect”.6

The present study was conducted to evaluate the 
efficacy	 of	 5-aminolevlinic	 acid-mediated	 PDT	 (5-
ALA–PDT)	 as	 an	 alternative	 therapeutic	modality	 for	
oral lichen planus as well as its role in OLP calcitrant to 
conventional pharmacologic treatments. 

MATERIAL AND METHOD

The following study protocol encompassed a non-
randomized, non-comparative prospective split mouth 
study design. Ethical approval was deemed a priority and 
duly obtained prior to the commencement of the study 
from the Institutional Ethics Committee, S.C.B Medical 
College, Cuttack [Regd. No. ECR/B4/Inst/OR/2013, 
Issued under rule 122DD of Drugs and Cosmetics Rules 
1945, status assigned- recommended]. The study sample 
was selected from amongst the patients attending the 

Outpatient Department of Oral Medicine and Radiology, 
SCBDCH. Sample selection was done based upon a pre 
defined	set	of	inclusion	and	exclusion	criteria.	Inclusion	
determinants included a clinical diagnosis of any one of 
the	typical	variants	of	oral	lichen	planus	(OLP)	of	buccal	
mucosa present bilaterally, which was histopathologically 
confirmed;	also	patients	previously	diagnosed	and	under	
conventional treatment for oral lichen planus who 
where	 nonresponsive	 or	 calcitrant	 and/or	 dissatisfied	
or reluctant to continue the conventional treatments 
were included. However, prior to their inclusion they 
were clinically and histopathologically reassessed. 
Participants were 20 to 70 years of age.  Patients 
were weighed out against the following exclusion 
determinants:	 histopathologic	 non-confirmation	 or	
signs of dysplasia, lichenoid reactions with clinical 
improvement after removal of suspected etiology, any 
past or current systemic compromise or debility and 
pharmacologic treatments that could predispose to and/
or alter the course of OLP and treatments instituted in 
the study hence , OLP with dermatologic manifestations, 
allergy to phototherapy and photosensitizers, pregnancy, 
lactation,	patients	with	deleterious	oral	habits	(smoking	
and	 smokeless	 tobacco,	 alcohol)	 and	 parafunction.	An	
informed consent was obtained from all subjects after 
detailed explanation of study protocol, advantages 
and disadvantages with a clause allowing voluntary 
discontinuation of participation on behalf of the subject 
at any point during the study.
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 Fig- 3 Measurement of R and E component of REU score with the grid. 

Fig- 1 Transparent flexible grid with 
smallest square measuring 1 mm2. 

Fig- 2 Measurement of R and E component of REU 
score with the grid. 
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Fig- 4 Punch biopsy kit 

Fig- 5 Selection of most representative site for biopsy. Fig- 6 Punch biopsy performed 
with depth of 4mm and diameter 
of 6mm. 

Fig 7 Sutures placed at site of 
biopsy. 

Fig- 8 Histopathology confirming OLP 
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A sample of 36 patients was recruited into this study 
based upon the outlined inclusion and exclusion criteria 
and an in depth appraisal of history. Pre treatment 
assessment was done for clinical characteristics of the 
lesions, symptom evaluation, and histopathological 
confirmation.	 Care	 was	 taken	 during	 enrollment	 of	
patients that lesions were present on bilateral buccal 
mucosa with similar clinical manifestations. Pre 
treatment assessment of the intraoral lesions on buccal 
mucosa was done in accord with the REU scale.7 The 
severity of the lesion in each site was scored according 
to the following: presence of reticular/hyperkeratotic/
white	papular	(R)	lesions	(0-none,	1-presence),	presence	
of	 erosive/erythematous	 (E)	 lesions	 and/or	 ulcerative	

                           

 

                   

 

 

 

 

 

 

 

Fig- 9 Dispensing of 5-ALA powder and 
distilled water to prepare10% solution. 

Fig- 10 Application of 10% solution 
of 5ALA to the test site. 

Fig- 11  Epic10 Biolase, operating voltage-100 
V to 240 V, wavelength-940+/-10nm, 
maximum power output-10W. 

Fig- 12 Irradiation at 120 J/cm2 with a 
wavelength range of 625-675nm of red 
light. 

(U)	lesions	(0-none,	1-lesions	smaller	than	1cm2, lesions 
from 1 to 3 cm2, 3-lesions larger than 3 cm2).	The	total	
weighted score was a summation of reticulation score, 
erythematous	score	(weighted	1.5),	and	ulcerative	score	
(weighted	 2.0).	 To	 measure	 dimensions	 using	 REU	
scale,	 transparent	 flexible	 grid	 with	 marking	 squares		
of 1x1 mm2		of	minimum		dimension	was	used(fig-1.1,	
1.2,	 1.3).	 The	 clinical	 examination	 was	 performed	
by	 two	 examiners	 (Oral	Medicine	 specialist	 and	 Oral	
Pathologist)	separately	to	rule	out	any	bias	concerning	the	
scoring.	Also	a	recording	of	symptom	(burning	and	pain)	
was done using VAS score. These values were treated as 
baseline. Following this, a punch biopsy was taken from 
the most representative site of buccal mucosa. Only 
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unilateral biopsy was done with the side of biopsy being 
treated as control and the contralateral lesional buccal 
mucosa	 was	 treated	 as	 test	 site	 (PDT	 intervention),	
to avoid any untoward effects of wound healing on 
appearance hence subsequent scoring of lesions. The 
biopsy specimen was harvested as aseptically as possible 
under	 local	 anesthesia	 (2%	 lignocaine	 with	 1:200000	
adrenalin)	using	a	4mm	diameter	and	depth	disposable	
punch	instrument	(fig-2.1,	2.2,	2.3).	The	specimen	was	
transported in screw capped vials with 10% buffered 
formalin	 and	 sent	 for	 histopathological	 confirmation	
(fig-2.4).	A	period	of	2	to	4	weeks	was	allowed	to	lapse	
with supervision for adequate healing of biopsy site. 

Before application of the photosensitizer, an atopic 
patch testing was done. None of the subjects tested 
positive. The lesions on test and control site were cleaned 
with cotton wool soaked in a soap free cleansing lotion. 
5-ALA	 10%	 (Research	 Product	 International,	 purity	
grade	 >=98%,	 molecular	 weight-167.6;	 fig-3.1)	 was	
applied to the test site and distilled water to control site 
using	a	cotton	swab	(fig-3.2).	The	patient	was	instructed	
to refrain from consumption of food and water during 
the test period. After an incubation period of 2 hours, 
the test site was given a radiant exposure of 120 J/cm2 
with a wavelength range of 625-675nm of red light, at 
irradiances of 100-130 mW/cm2 using a light emitting 
diode	 source	 (Epic10	 Biolase,	 operating	 voltage-100	
V to 240 V, wavelength-940+/-10nm, maximum power 
output-10W,	continuous	power	mode,	fig-	4.1,	4.2)	 for	
a period of 120 seconds. The control site was spared of 

the above procedure. However, the aiming beam of the 
laser	equipment	was		flashed	at	control	site.	The	distilled	
water application with the aiming beam was chosen as 
placebo to ALA-PDT.  The subjects were followed up 
after 2 weeks, 1 month and 3 months from baseline with 
post treatment REU and VAS recorded at each visit for 
the test and control site separately. During the study 
period, 2 patients were lost to follow up at 2 weeks and 
1 patient reported an increase in burning and pain for 
which conventional treatment regimen was instituted.

OBSERVATIONS AND RESULTS

The	study	enrolled	a	final	sample	of	36	patients.	33	
patients completed the study and 2 patients were lost to 
follow	up	after	the	first	follow	up	visit	(2	weeks).	Hence	
to test the hypothesis intention to treat analysis was 
performed by taking Last Observation Carried Forward 
(LOFT).	For	all	statistical	evaluation,	the	subjects’	one	
side was maintained as a unit of measurement. The 
compliance of parameters to normal distribution was 
evaluated using Shapiro-Wilk test. The balancing of 
groups by age and gender was tested by Mann Whitney 
U test. Quantitative data were recorded as median 
value	 +	 SD	 (Standard	 Deviation)	 for	 the	 investigated	
parameters. Friedman test was used to compare intra 
group	 parameters.	 The	 statistical	 significance	 was	 set	
at p<0.05. The Bon-Ferroni corrected Wilcoxan signed 
rank test was used to evaluate the intra group comparison. 
The Bon-Ferroni corrected Mann Whitney U test was 
used	to	compare	inter	group	parameters	(p<0.008).

Table-1: Intra and inter group comparisions of clinical parameters (mean + SD). Intra group comparison 
by Friedman test (p<0.05) and inter group multiple comparison by Bonferroni corrected Wilcoxan signed 
rank test (p<0.0008). Significant values are in bold.

TEST SITE CONTROL SITE

Baseline
(Mean+ SD)

2 weeks
(Mean+ 
SD)

4 weeks
(Mean+ 
SD)

3 month
(Mean+ 
SD)

p
Baseline
(Mean+ 
SD)

2 weeks
(Mean+ 
SD)

4 weeks
(Mean+ 
SD)

3 month
(Mean+ 
SD)

p

Age 
(years) 39.27±9.65 - 39.27±9.65 -

Gender 
(M/F) 13/23 - 13/23 -

REU 2.79±0.60 2.79±0.60 2.58±0.61 2.16±0.81 0.000* 2.54±0.25 2.54±0.25 2.54±0.25 2.54±0.25 -

VAS
4.33±0.86

3.97±0.73 2.66±0.92 2.38±1.10 0.000* 3.91±0.60 4.08±0.55 4.30±0.57 4.61±0.72 0.000*
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Table-2: Post hoc analysis of REU score among various visits (in weeks and months) in PDT test group

VISIT MEDIAN Z P

BASELINE

2 weeks 2.50
0.00

 
1.000

4 weeks 2.50
-2.23 0.020

3 months 2.50
-3.87 0.000*

2 WEEKS

4 weeks 2.50
-2.23 0.020

3 months 2.50
-3.87 0.000*

4 WEEKS 3 months 2.50
-3.16 0.002*

Table-3: Post hoc analysis of REU score among various visits (in weeks and months) in PDT test group.

VISIT Z P

BASELINE
(median=4.00)

2 weeks -2.96  0.003

4 weeks -4.88 0.000

3 months
-4.65

0.000*

2 WEEKS
(median=3.00)

4 weeks
-4.83

0.000

3 months -4.64 0.000*

4 WEEKS
(median=2.00)

3 months -1.74 0.081

Table-4: Mann Whitney U test, p<0.05 significant.

Inter group comparison of REU and VAS score at various visits between study groups.

Study interval Variable
CASE SITE
(Median±SD)
N=36

CONTROL SITE
(Median±SD)
N=36

MANN WHITNEY
U

P

BASELINE
REU 2.50±0.60       250±0.25 540.000 0.025

VAS 4.00±0.86 4.00±0.60 469.500 0.028

2ND WEEK
REU 2.50±0.60 2.50±0.25 540.000 0.025

VAS 4.00±0.73 4.00±0.55 593.000 0.484

4TH WEEK

REU 2.50±0.61 2.50±0.25 629.000 0.677

VAS 3.00±0.92 4.00±0.57 84.500 0.000*

3 Months

REU 2.5±0.81 2.5±0.25 491.000 0.008*

VAS 2.00±1.10 5.00±0.72 73.500 0.000*
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In table-1, the intra and inter group comparison of 
REU and VAS has been depicted by taking mean+SD of 
baseline visit and follow up visits at 2 weeks, 4 weeks and 
3	months.	Statistically	significant	intra	group	difference	
was	observed	in	REU	and	VAS	score	(p=0.000).

In table-2 and table-3, Wilcoxan Signed Rank test 
was done with post-hoc analysis of REU and VAS 
score among various visits in test group. Statistically 
significant	 result	 was	 found	 between	 baseline	 and	 3	
months for REU and baseline and 4 weeks and 3 months 
for VAS. Table-4 elaborates inter group comparison of 
REU and VAS scores at various visits between study 
groups.	Statistically	significant	results	were	obtained	for	
VAS at 4 weeks and 3 months and at 3 months for REU.

DISCUSSION

Oral	lichen	planus	(OLP)	is	one	of	the	most	prevalent	
chronic diseases of the oral cavity and due to the 
complexity in establishing the etiopathogenesis, therapy 
chiefly	takes	on	a	symptomatic	approach.	Photodynamic	
therapy	 due	 to	 its	 considerable	 tissue	 specificity,	
excellent	 safety	 profile,	 and	 competence	 to	 cover	
anatomically complex and diverse areas is a potential 
contender for treatment of oral conditions, allowing 
to preserve important healthy tissues, rendering both 
curative	and	palliative	benefits.7,8 Oral lichen planus is 
a therapeutic challenge for complete symptom redressal. 
Photodynamic	therapy	(PDT)	has	been	reported	as	a	very	
potential treatment method as it does not cause scarring 
because of the eradication of microfoci after PDT, which 
cannot be seen upon macroscopical examination. This 
method also decreases the risk of recurrence.9

Our study was based on the premise of a split 
mouth	 design	 to	 objectively	 (REU)	 and	 subjectively	
(VAS)	study	the	effect	of	5%	ALA-	light	emitting	diode	
source PDT on oral lichen planus against distilled water 
application with the aiming beam as placebo. The study 
included	a	sample	of	36	patients	with	13	(36.11%)	males	
and	23	(63.89%)	females,	giving	a	female	predilection	
of 1.76. The mean age of the participants was 39.27 
years with 37.15 years as mean age amongst males and 
40.47 years amongst females.

Various laser and non laser light sources have been 
used for PDT. Lasers at 635 nm were used as light source 
in researches by Kubler et al10, Fan et al11, Sieron et al12, 
Tsai et al13 Chen et al14, and Lin et al15;	585	nm	was	used	
in studies by Franco16,	Shafirstien	et	al17. But our study 

relied upon LED source at 625-675 nm in corroboration  
with studies by Mc Gillis and Fein18, Rivard and Ozog19, 
Erickson et al20, and  Jerjes et al21. Factors like reasonable 
cost, convenience and safety of use have promoted its 
use.

In our study, the mean REU score did not change 
over	the	first	2	weeks.	However,	a	significant	reduction	
was seen at 4 weeks and 3 months follow up on the 
test	site	(p=0.000*).	The	control	site	had	no	fluctuation	
whatsoever in the REU score. With respect to evaluation 
of symptoms, subjective VAS score decreased 
significantly	on	the	test	site	through		2	weeks,	4	weeks,	
3	 months	 follow	 up	 from	 baseline	 (p=0.000*).	 The	
VAS score on the placebo site evidently increased from 
baseline through the follow up visits as documented in 
table-1. In a study by Kvaal et al22, clinical behavior and 
response	 to	 topical	 methyl	 	 5-aminolevulinate	 (MAL)	
photodynamic	 therapy	 (PDT)	of	oral	 lichen	planus;	 as	
a	 result	 of	 1	 treatment	 session,	 there	was	 a	 significant	
improvement	of	oral	lichen	planus	after	6	months	(P =	
0.02).	Savarimuthu	Wilfred	Prassana	et	al23, performed 
PDT on 15 OLP lesions wherein the mean size score 
showed a reduction of 0.8+0.8 pre and post PDT.

This study included 2 patients who were unresponsive 
or calcitrant to maximum tolerable doses of topical and 
systemic steroids used alone and also in combination 
with adjuvant therapy. However, upon application of 
5% ALA-PDT, symptomatic relief was obtained by the 
patients	(baseline	VAS	was	and	;	VAS	at	3	months	was					
and	 	 respectively).	 This	 reflected	 objectively	 in	 their	
REU	scores	(baseline	REU	was	-	and;	REU	at	3	months	
was  and  respectively.

Literature concerning the treatment of oral lichen 
planus using 5% ALA mediated PDT is scarce. However, 
a number of reports exist highlighting its potential role in 
treating dermatologic lichen planus lesions. Kirby et al24 
in 1999 reported a case of hypertrophic lichen planus on 
penis	wherein	for	the	first	time	PDT	using	5-ALA	was	
done for 2 weeks. In a study by Kotya Naik et al25, about 
66.6% patients responded to PDT as shown by a decrease 
in mean size score from 2.22+0.79 to 1.41+0.74 after 
therapy. PDT the most promising therapeutic regimens 
which can be integrated into mainstream treatment 
owing to minimal normal tissue toxicity and greatly 
reduced long-term morbidity.26 According to ZhiXia 
Fan et al11, complete response rate of 71% was achieved 
by using 10% ALA cream with 635 nm diode laser at 
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100J/cm2	after	1	to	4	courses	of	treatment;	patients	who	
achieved complete response showed no recurrence.

This study shows promising results favouring the 
use of PDT for oral lichen planus, both as a curative 
and palliative measure. This method of non invasive 
treatment excludes dependence on patient compliance to 
seek outcome as treatment is instituited by the clinician. 
Results in favour were also obtained for calcitrant cases 
stressing on the scope of this therapeutic modality to 
cure cases unresponsive to routine treatment strategies.  
However, this study has a few drawbacks like small 
sample size, short follow up period, exclusion of atypical 
variants of the disease per se , lack of generalisability 
of results owing to difference of population parameters 
and	manufacture	specifications	of	dye	and	light	source	
and lack of suitable blinding which can be a source of 
potential bias to the study. More clinical studies and 
verifications	 with	 multi	 centre	 randomised	 controlled	
trials, with larger sample size, and longer follow up 
periods are required to evaluate the effectiveness of PDT 
in OLP. 

CONCLUSION

This study does have a few drawbacks which 
need to be addressed in future studies. Various other 
photosensitisers like methylene blue can also be studied 
and a comparison with ALA can be established. Also 
effectiveness of multimodal approach combining PDT 
with conventional treatment is a potential ground for 
future research.  
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ABSTRACT

The	present	article	retrospectively	elaborates	the	indication	and	the	final	visual	acuity	at	1	year	in	a	cohort	
of 28 patients administered with 1 or more doses of 0.7 mg intravitrealozurdex over a period of 1 year.Data 
of  28 eyes of 28 patients was retrived from the medical record division. Majority of the patients were in 
the	age	group	of	50	-60	years	.	The	most	common	indication		was	vascular	occlusion	(n=15)	followed	by	
post	cataract	extraction	(n=7),	diabetic	macular	edema	(n=6)	.	5	patients	had	raised	IOP	one	–two	months	
following injection .  19 pts had prior intravitrealantiVEGF injection . 2 patients  repeatedozurdex injection 
at	6	months.There	was	a	difference	of	173	+/-90.5	(p<0.0001)in	the	1	year	CRT	value.

Keywords : Dexamethasone implant; diabetic macular edema; vascular occlusion; central retinal thickness; 
visual acuity

INTRODUCTION

AntiVEGF’s  and triamcinolone acetonide were 
the mainstay in the  treatment of  macular edema due to 
vascular occlusion ,non –infectious posterior  uveitis and 
diabetes till the introduction of sustained release steroid 
implants.1

 This was done primarily to mitigate the 
risks, complications and frequent dosing of the 
previous modalities of treatment.2 Sustained release 
flucinoloneacetonide	 and	 dexamethasone	 were	
consequetively introduced for use as retisert ,illuvien 
and ozurdex. 3,4,5,6,7,8

Ozurdex is an Allergan manufactured and FDA 
approved biodegradable dexamethasone intravitreal 
implant marketed in USA  and in India . It is available in 
two strengths, 0.35 mg and 0.7 mg.

Cross study comparision for the various therapeutic 
option	was	difficult	due	to	variation	in	the	baseline	visual	
acuity at enrolment,duration of macular edema along 
with the primary outcome measures.1,9,10Till date there 
have been no large RCT’s comparing all the therapeutic 
options in the patient with comparable baseline inclusion 

criteria’s and outcome measures .

       The present article retrospectively elaborates the 
indication	and	the	final	visual	acuity	at	1	year	in	a	cohort	
of 28 patients administered with 1 or more doses of 0.7 
mg intravitrealozurdex over a period of 1 year.

MATERIAL AND METHOD

This was a retrospective study in a tertiary care eye 
hospital of eastern India.  The medical records  were 
searched for all patients who had one or more injection 
of intravitrealozurdex over a period of 3  years and had a 
minimum period of follow up of atleast one year.

  The outcome was assessed in terms of visual 
acuity,	 central	 retinal	 thickness(CRT),	 mean	 foveal	
thickness(MFT)	 ,total	 macular	 volume	 (TMV)	 and	
frequency of complications.

SPSS 20 software package were used for evaluating 
the results.

Procedure

In all cases 0.7 mg ozurdex  had been used .All 
the injections  were performed by a single surgeon 
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under strict asepsis .For every patient topical 0.5% 
paracaine drop  was instilled followed by periocular 
area cleaning with povidine iodine solution and sterile 
draping followed by subconjunctival  2% xylocaine 
injection . A 22 G applicator needle was used for 
injecting ozurdex as described in the product manual . 
Indirect ophthalmoscopy was performed after injection 
to	confirm	its	position	in	the	vitreous	cavity.

Findings

Data of the 28 eyes of 28 patients was retrived from 
the medical record division. Majority of the patients 
were in the age group of 50 -60 years . The most common 

indication for ozurdex injection was vascular occlusion 
(n=15)	 followed	 by	 post	 cataract	 extraction	 (n=7),	
diabetic	macular	edema	(n=6).	13	patients	were	diabetic	
and 10 patients were hypertensive .From amongst the 15 
vascular occlusion cases who had received ozurdex  5 
were only hypertensive. 5 patients had raised IOP one 
–two months following injection .the raised intraocular 
pressure ranged between 25 to 30 mm Hg. 19 pts had 
prior	 intravitrealantiVEGF	 injection	 (accentrix)2	
patients  repeat ozurdex injection at 6 months. The 
preinjection and the post injection values have been 
depicted in table 1.

TABLE- 1Baseline characteristics of the study eyes

Mean age of patients52.46

Systemic	disease		diabetes		13	(46.42%),	HTN	10	(35.71%)

Pre	inj	VA	<6/60	-7	(18.42%)	;	6/60-6/18-	15(53.57%)	;	>6/18-	2(7.14%)

Indication	of	ozurdex	Vascular	occlusion		15	BRVO	9	(32.14%)		CRVO		6		(21.42%)	;	DME	6	(21.42%)		;	post	cat	ME	7	(25%)

History	of	procedureAntiVEGF	used	19(67.85%)		;		LASER	1	(3.5%)		;		intravitreal	TA	1	(3.5%),Cataract	surgery	–19	(67.85)%

Abbreviations:HTN - hypertension BRVO-branch retinal vein occusion, CRVO – central retinal vein occlusion,DME – diabetic 
macular edema ,ME – macular edema ,TA –triamcinolone acetonide.

The mean pre injection and post injection values of CRT,MFT AND TMV  at one year have been depicted in 
table 2

Table -2 : Pre and post injection visual acuity values

Visual 
acuity in 
log MAR 
units

Preinjection
No. of pts

1
month 
Post inj.
No. of pts

2 months 
post inj.
No. of pts

3 months 
post inj.
No. of pts

4 months 
post inj.
No. of pts

6 months 
post inj.
No. of pts

1 yrpost 
inj.
No. of pts

P value
 Pre and 1 
yr post inj. 
No. of pts

< 1   7   4   4   3   3   5   2 0.0004

1-0.5 19 10 10 15 13 14 20 0.589

>0.5   2 15 15 11 13 10   6 0.0039

Abbreviations:pts –patients,inj – injection,yr– year

Table - 3 (Pre and post sustained release dexamethasone – 1year follow up )

Retinal parameters Preinjection 1 year Post injection Difference P value

CRT
469.64 +/-136.93

296+/-91.68 173 +/-90.5 <0.0001

MFT 446.64 +/-151.76 276.85 +/- 115.22 170 +/- 73.08 <0.0001

TMV 10.11+/- 2.35 8.4+/- 1.86 1.71+/-1.98 =	0.0039
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Abbreviations: CRT:central retinal thickness, MFT 
– mean fovealthickness,TMV – Total macular volume

Discussion

Sustained release  biodegradable dexamethasone 
intravitreal implant was initially approved by FDA for 
treatment of macular edema due to vascular occlusions 
(CRVO	&	BRVO)	and	non	 infectious	posterior	uveitis	
and was marketed under the trade name ozurdex. 11

In the later part of 2014 it was approved for use in 
the general diabetic macular edema patient population. 

It	 is	 hydrophilic	 and	 five	 times	 more	 potent	 than	
triamcinolone acetonide allowing for higher vitreous 
concentration but has a very short half life in the vitreous 
cavity. 

It is manufactured in 2 strengths 0.35 mg and 0.7 mg 
and has a biphasic drug release pattern with high doses 
upto 60 days followed by rapid decline between day 60-
90 days and a steady lower level till 6 months.

This delivery system ensures a higher concentration 
of the drug directly in the posterior segment without 
encountering the associated systemic side effect.

In	 comparision	 to	 flucinoloneacetonide	 (Retisert),	
Ozurdex is less expensive, implantation procedure less 
invasive	and	post	injection	patients	have	a	significantly	
lower rate of cataract and raised intraocular pressure. 

The purpose of our study was to have an idea of the 
present indications of sustained release dexamethasone 
implant  in a tertiary eye care center of India and the 
efficacy	outcome	in	terms	of	BCVA	from	baseline	pre-
injection levels and central retinal thickness parameters 
using stratus 3000 ,Zeis OCT machine.

In DME and vascular occlusion patients there is a 
breakdown of blood retinal barrier with upregulation 
of	 proinflammatory	 mediators.	 Ozurdex	 targets	 the	
inflammatory	 pathway	 by	 decreasing	 the	 expression	
of	 VEGF	 and	 other	 inflammatory	 mediators	 thereby	
reducing vascular permeability and oxidative stress 
induced damage and promoting stabilization of inner 
and outer blood retinal barrier.12,13,14,15

The non-injection ocular complications associated 
with	 phase	 III	 trial	 of	 Ozurdex	 are	 cataract	 (66%	 in	
phakic	patient),	intraocular	pressure	elevation	>25mmHg	
(29.7%),conjunctival	 hemorrhage	 (23.5%),vitreous	

hemorrhage	(10%),Macular	fibrosis	(8.3%),Conjunctival	
hyperaemia	(7.2%),eye	pain	(6.1%),	vitreous	detachment	
(5.8%)	and	dry	eye	(5.8%)	.Macular	edema,	a	frequent	
cause of decreased visual acuity has been tackled till 
date with antiVEGF and steroids.

AntiVEGF target the VEGF’s directly in the vitreous 
whereas corticosteroids target the very expression of 
these VEGF’s.12,16

These modalities of intravitreal therapy have been 
used as monotherapy or in combination with each other 
and lasers. 

Flucinoloneacetonide, another soluble biodegradable 
steroid derivative though having a longer duration 
of activity and thereby less frequent implantation 
requirements had a much higher incidence of cataract and 
raised intraocular pressure complications necessitating 
further	surgical	procedures	(FAME	study).3,17

Use of sustained release dexamethasone implant 
substantially reduced incidences of these side effects.3

Though it has been FDA approved for use in RVO, 
DME and non-infectious uveitis there have been off 
level use in cases of post uveitic and cataract surgeries 
CME.18,19

Sorkin et al has elicited the effect of these implants 
in macular edema of different etiologies. They had a 
follow up period of 22±6.9 weeks but we had a longer 
followup	period	(1	year).20

The reduction in central retinal thickness from 
baseline of our patients was marginally less than the 
result of Sorkin et al. This is corroborative to the effect 
ofOzurdex in  various clinical trials.

It normally shows peak value around 60-90 days 
with tapering effect towards 6 months and a further 
decrease to almost a plateau at 1 year.Our preference 
for   use of the implant was  psudophakia, vitrectomised 
eyes, recalcitrant cases unresponsive to routine  anti 
VEGF’s,patients with cardiovascularrisks,central retinal 
thickness more than 400 milli micron. Complications 
associated	with	flucinolone	such	as	cataract	progression	
and need for  glaucoma therapy were substantially 
reduced with the use of sustained release dexamethasone 
implant.11Post cataract Cystoid macular edema is an off 
label use of dexamethasone implant. 
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CONCLUSION

Ozurdex is a potent biodegradable sustained release 
intravitreal implant with minimal side-effects. It can be 
used effectively invitrectomised and non-vitrectomised 
eyes	with	maximal	efficacy	at	2	months.	It	has	beenused	
frequently in recalcitrant cases after repeated anti-VEGF 
therapy.
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ABSTRACT

Trigeminal	neuralgia	(TN)	is	one	of	the	ancient	neuropathic	disorders	which	torments	a	significant	proportion	
of	the	population.	Although	Carbamazepine	is	the	first	line	drug	of	choice	in	the	treatment	of	this	debility,	
cases falling into the domain of intractable neuralgia fail to respond to maximum tolerable doses of the 
drug.	 In	 such	 cases,	Oxcarbazepine	 (OXC)	may	 be	 given	more	 preference	 owing	 to	 the	minor	 risk	 for	
drug interactions and its better tolerability in comparison with CBZ. This study was designed to study the 
therapeutic	effectiveness	of	OXC	in	 intractable	TN	using	Efficacy	 index	of	Clinical	Global	 Impressions	
(CGI)	score,	also	accounting	for	the	adverse	effects	using	Liverpool	Adverse	Events	Profile.

Keywords: Intractable TN, Clinical Global Impressions (CGI) score, Efficacy index, Liverpool Adverse 
Events Profile.

INTRODUCTION

Although early descriptions of Trigeminal Neuralgia 
(TN)	 can	 be	 inferred	 from	 the	 writings	 of	 Galen1, 
Aretaeus of Cappadocia2,3,	the	first	accurate	descriptions	
of	TN	were	not	officially	documented	until	 the	1700s.	
In 1756, Nicholas Andre4 conceptualized TN in terms 
of convulsive behavior, believing that it belonged to 
the same continuum of diseases as tetanus or spasms. 
He coined the term tic douloureux to indicate both the 
pain his patients described and the facial spasms that he 
documented. In 1773, John Fothergill described TN as 
‘a painful affection of the face’, in which excruciating 
episodes come on abruptly, and irregularly, with each 
episode lasting for short intervals5. He also remarked 
how daily activities like eating, talking or tactile contact 
might elicit these episodes. He disapproved the notion 
of TN belonging to convulsive disorders and instead 

suggested that it might be the manifestation of some type 
of cancer.

International Association for Study of Headaches 
(IASH)	 describes	 TN	 as	 ‘painful,	 unilateral	 affliction	
of the face, characterized by brief electric shock-
like	 (lancinating)	 pain,	 limited	 to	 the	 distribution	 of	
one or more divisions of the trigeminal nerve. Pain is 
commonly evoked by trivial stimuli, including washing, 
shaving, talking, brushing of teeth, but may also 
occur spontaneously. The pain is abrupt in onset and 
termination, and may remit for varying periods’6.

According to the American Academy of Neurology 
(AAN),	 the	 European	 Federation	 of	 Neurological	
Societies	 (EFNS)7,8 and also other recent guidelines, 
carbamazepine	(CBZ)	and	oxcarbazepine	(OXC)	are	the	
first-line	medical	treatments	for	pain	alleviation	in	TN.	
They exert their action through frequency dependent 
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blockade of voltage-gated sodium channel. OXC may 
be given more preference owing to the minor risk for 
drug interactions and its better tolerability in comparison 
with CBZ. 

The AAN-EFNS guidelines recommended 
that patients unresponsive or that cannot reach the 
therapeutic dosage of the drug because of adverse 
events should be made aware of the availability of 
surgery. Surgical procedures include Gasserian ganglion 
percutaneous techniques9, microvascular decompression 
in the posterior fossa10, and gamma knife radiosurgery11.  
Microvascular decompression may be considered over 
other surgical techniques to provide the longest duration 
of pain freedom. According to the available evidence no 
oral treatment is better than CBZ or OXC, but in case of 
refractory trigeminal neuralgia, among the non-surgical 
option, lamotrigine and botulinum toxin injections 
should be considered12.

AIM OF THE STUDY

•	 To study the therapeutic effectiveness of 
Oxcarbazepine	(OXC)	in	intractable	TN.

•	 To	document	the	adverse	effect	profile	of	OXC.

MATERIAL AND METHOD

Sample: The present study on intractable TN was 
conducted amongst 57 patients randomly selected from 
the Department of Oral Medicine and Radiology, SCB 
DCH, Cuttack, Odisha.

Inclusion Criteria:

Patients with unilateral, bilateral episodic electric 
shock-like	pain,	paroxysmal,	confined	to	any	branch	of	
the trigeminal nerve without other causes of orofacial 
pain	 or	 organic	 pathology	 (as	 screened	 with	 MRI),	
unresponsive	to	first	line	drugs.

Patients	 on	 Carbamazepine	 (CBZ)	 Monotherapy,	
who are unresponsive to its maximum tolerable dose 
(MTD).

Patients unresponsive to MTD of any non-
carbamazepine	 (N-CBZ)	 group	 of	 drugs,	 who	 were	
shifted to N-CBZ group because they did not respond to 
MTD of CBZ and/or showed intolerable adverse effects 
to CBZ.

Patients who showed relapse after an effective 

period of CBZ therapy, currently on MTD of CBZ or 
N-CBZ drugs.

Exclusion Criteria:

Patients with organic pathology precipitating TN 
like multiple sclerosis, TN-post nerve trauma, idiopathic 
sensory trigeminal neuropathy, etc.

Patients with debilitating diseases, liver or hepatic 
pathology.

Patients with history of other neurological disorders, 
undergoing treatment for the same.

Pregnant or lactating women or women on oral 
contraceptives.

Study Design

A total of 57 patients were recruited into this 
interventional study, based on the above inclusion and 
exclusion criteria, from the outpatient department of 
Department of Oral Medicine and Radiology, SCBDCH, 
Cuttack.	Diagnosis	of	TN	was	confirmed	by	a	detailed	
history and clinical examination by a neurologist and a 
dental practitioner, separately, to rule out inter-examiner 
variability and bias. Intraoral and Extraoral radiographs 
were taken to rule out odontogenic factors for orofacial 
pain. Patients who did not have pain paroxysms at the 
time of history taking and examination were kept under 
observation without any intervention until the real attack 
was observed. Pretreatment documentation of number of 
pain attacks was done by asking the patient to maintain 
a pain diary, wherein the number of daily pain episodes 
was recorded for a week. On the subsequent weekly 
follow-up, the mean attacks per day was calculated by 
the examiner, which was taken as the baseline value. Out 
of these 57 patients, 42 patients were on MTD of CBZ, 
and the remaining 13 were on MTD of N-CBZ drugs. 
The drug regimen was converted to OXC monotherapy.

Protocol adopted for conversion of existing 
monotherapy	(CBZ	or	N-CBZ)	to	OXC	monotherapy

For patients on MTD of CBZ (1200 mg/d): Out 
of 57 patients, 42 patients were on CBZ monotherapy 
at	MTD	of	 1200	mg/d	 (400	mg	TDS).	Any	 attempted	
increase in CBZ dose beyond 1200mg/d either led to 
intolerable side effects or had no effect on reducing 
pain	 frequency	 (side	 effect	 profile	 outweighed	
therapeutic	efficacy	and/or	 response	 to	dose	escalation	
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was	minimal).	Hence	 1200mg/d	was	 taken	 as	 the	 last	
titratable value of CBZ in this group of patients. The 
strategy adopted for monotherapy conversion to OXC 
was in accordance with SPECTRA CONCENSUS 
PANEL RECOMMENDATIONS 13   and UK 
OXCARBAZEPINE ADVISORY BOARD14	 .	 In	 first	
week	(week	1;	ie.	At	the	end	of	observation	week,	week	
0),	the	CBZ	dose	was	tapered	by	approximately	20%	of	
MTD	 (1200	mg/d).	 In	 the	 subsequent	week	 (week	 2),	
further dose reduction was done by 20% of original dose. 
Based on the type of oral tablet formulation available and 
patient	compliance,	daily	dose	regimen	(no.	of.	divided	
doses)	was	determined.	No	inadvertent	increase	in	pain	
frequency was observed during the taper over 2 weeks. 
In	the	beginning	of	third	week	(week	3),	overnight	shift	
was	 done	 to	OXC	 900	mg/d	 (300mg	TID),	 following	
1:1.5 switch. Dose escalation of OXC was done at 
300mg/d weekly, with the dose being titrated upwards 
through 1200 mg/d, 1500mg/d, 1800mg/d, 2100mg/d to 
2400 mg/d.

Patients on MTD of N-CBZ group: Drug switch 
was done following the guidelines outlined in SPECTRA 
CONCENSUS PANEL RECOMMENDATIONS13   and 
UK OXCARBAZEPINE ADVISORY BOARD14 , 
taking needful consultation from a neurologist.

The	patients	were	 followed	up	on	a	weekly	basis;	
their pain diaries were evaluated to calculate the mean 
number of pain attacks per day for the preceding week, 
with changes in mean attacks per day documented, 
if	 any.	 Scoring	 of	 therapeutic	 efficacy	 of	 OXC	 was	
recorded	by	using	the	Efficacy	Index	of	Clinical	Global	

Impressions	(CGI)	Scoring15. Also, the adverse effects, 
if any, due to OXC were recorded using the Liverpool 
Adverse	 Event	 Profile16,17 on a weekly basis. Routine 
hematological examinations were done to keep track 
of any biochemical or blood panel derangements. The 
OXC dose with maximal therapeutic effect and minimal 
adverse effect was chosen for each patient by proper 
dose adjustment and monitoring.

In due course of the study, a sample attrition of 5 
patients	occurred;	3	were	 lost	 to	 follow-up,	1	dropped	
out due to adverse effects of OXC, and 1 was excluded 
as the drug side effects outweighed the therapeutic 
efficacy.	 This	 patient	 was,	 however,	 given	 proper	
medical treatment.

FINDINGS

The	final	sample	 included	in	 the	study	exhibited	a	
strength	of	52	patients.	Out	of	these	,	13	(25%)	reported	
a duration of diagnosed trigeminal neuralgia of less than 
6	months,	26	(50%)	for	a	period	of	6	months	to	less	than	
3.5	 years,	 6	 (11.5%)	 reported	 a	 duration	within	 3.5	 to	
less	than	7.5	years,	5(9.5%)	within	7.5	to	less	than	10.5	
years	and	2	(4%)	reported	this	duration	to	be	greater	than	
10.5 years. 

The side effect spectrum as documented with the 
Liverpool	 Adverse	 Events	 Profile	 reflected	 that	 67%	
of patients reported central nervous system symptoms, 
45% experienced gastrointestinal ailments while 36% 
reported back with an array of other symptoms. These 
presentations have been graphically summarized in 
table1.

Table 1: Spectrum of side effects as recorded with Liverpool Adverse Events Profile (in percentages).
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Table 2: Scoring of therapeutic efficacy of OXC as recorded by Efficacy Index of CGI Scoring (number 
of patients).

 

THERAPEUTIC EFFECT SIDE EFFECTS 

 
 

none 

 

do not 
significantly 
interfere with 

patient 
functioning 

 

significantly 
interferes with 

patient 
functioning 

 

outweighs 
therapeutic 

effect 

 

MARKED 5 15 4 0 

MODERATE 8 13 1 0 

MINIMAL 3 1 1 0 

UNCHANGED 1 0 1 

drop out 

1 

excluded from study 

 

 The most commonly encountered central nervous 
system	 effect	 was	 sleepiness	 as	 reported	 by	 11(22%)	
of	 patients.	 10	 (20%)	 of	 patients	 complained	 of	
vomiting which was documented as the predominant 
gastrointestinal symptom post drug switch. Only 1 
(2%)	 patient	 reported	 allergy	 to	 the	 new	 drug.	 Blood	
electrolyte	profile	revealed	that	13	(28%)	of	patients	had	
hyponatremia. 

The therapeutic effect of OXC was weighed against 
its observed and/or experienced adverse effects and 
scoring done using CGI, the results of which have been 
shown in table 2.

Majority	of	the	recruits	reported	an	efficacy	index	of	
2, followed by a score of 6. None of the patients reported 
a score of 4, 8, 12 and 14. Patient with a documented 
score	15	dropped	out	of	the	study.	Patient	with	efficacy	
index of 16 was excluded from the study with suitable 
referral and follow up with a neurologist as continued 
therapy with the drug per se was not deemed advisable. 

CONCLUSION

The present study was conducted with a focus 
on	 trying	 to	 evaluate	 the	 therapeutic	 benefit	 against	
adverse effects of OXC in patients with intractable 
TN. The results of the study showed a promising 
outcome. 44.44% of patients experienced marked 

therapeutic effect, of whom 83.33% reported none to 
minimal interference with patient functioning. There 
is compelling evidence suggesting that oxcarbazepine 
can	provide	significant	analgesia	 in	varied	neuropathic	
pain presentations, including trigeminal neuralgia. The 
analgesic effects of oxcarbazepine, and its generally 
improved	 safety	 and	 tolerability	 profile	 compared	
with other standard Antiepileptic drugs, suggests 
that oxcarbazepine will be an important add on to the 
neuropathic pain armamentarium. However, the validity 
and generalisability of such a study as above can be 
strengthened and tested by multicentric trials. 
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ABSTRACT

Introduction- GLUT-1	is	an	endogenous	marker	of	hypoxia	which	has	been	identified	in	diverse	human	
tumors and there is evidence that GLUT-1 is associated with tumor aggressiveness in head and neck 
squamous cell carcinoma.

Aim - Evaluation and comparison of GLUT-1 expression in verrucous carcinoma & various grades of 
squamous cell carcinoma.

Objective-	Our	study	aims	to	find	the	correlation	of	GLUT-1expression	with	the	clinical	and	histopathological	
features of various lesions included in the study which are Verrucous carcinoma and various grades of 
squamous cell carcinoma. It also aims at evaluating the aggressiveness of each individual lesion.

Materials & method-	Study	group	-	Histopathologically	diagnosed	10	verrucous	carcinoma(VC)	cases,	30	
oral	squamous	cell	carcinoma	(OSCC)	cases,	10	each	of	well	differentiated,	moderately	differentiated	and	
poorly differentiated were selected. Only primary carcinoma cases were considered. For control group- 10 
biopsy specimen of normal oral mucosa that are taken during minor oral surgical procedures with patient 
consent. Immunohistochemisrty method was employed to evaluate the GLUT-1 expression in the various 
tissue sections.

Results- GLUT-1expression is increased VC and OSCC in comparison to normal mucosa. Its expression in 
various OSCC cases is correlated with the aggressiveness, local metastasis.

Conclusion-Immunoexpression	of	GLUT-1	of	tumor	cells	(VC	&	OSCC)		can	act	as	an	adjunct	in	predicting	
the	aggressiveness	of	each	lesion	and	better	prognosis	can	be	achieved	by	modified	treatment	planning	as	
per the need of the individual lesion.
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INTRODUCTION

Glut-1 is a hypoxic tumor marker which is used 
to determine the metabolic activity of tumor cells. Our 
study comprises of immunohistochemical comparison 
of Glut-1 expression in normal mucosa, Verrucous 
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carcinoma & all the three histological grades of oral 
Squamous cell carcinoma.1-3 There are some prognostic 
tumor biomarkers associated with the clinical outcome 
of	 Oral	 Squamous	 Cell	 Carcinoma	 (OSCC)	 and	 there	
are diverse types of cell and tissue molecular biomarkers 
that can provide information complementary to that 
which can be obtained from clinical examination and 
histopathological studies.2-5

It has been suggested that, like CA IX and HIF-1 
alpha, GLUT-1 might represent an endogenous marker 
of	hypoxia	which	has	been	identified	in	diverse	human	
tumors and there is some evidence that GLUT-1 might 
relate to aggressiveness in Head and Neck Squamous 
Cell	Carcinoma	(HNSCC).6-8 In animal cells, sugars are 
the major source of metabolic energy.8-10 However, as the 
plasma membrane is impermeable to polar molecules, 
membrane-associated carrier proteins are necessary for 
the introduction of sugars in cells. GLUT transporters 
use existing gradients in sugar concentration, between 
external and internal sides of plasma membrane, to 
facilitate its translocation.11-14 SCC is a histologically 
distinct form of cancer. It arises from the uncontrolled 
multiplication of cells of epithelium, or cells showing 
particular cytological or tissue architectural characteristics 
of squamous cell differentiation, such as the presence of 
keratin,	tonofilament	bundles	or	desmosomes,	structures	
involved in cell-to-cell adhesion.15 Verrucous carcinoma 

is a low grade histopathological variant of Squamous 
cell carcinoma with intact basement membrane 
and pushing border rete ridges and intraepithelial 
keratinisation.16 It is considered a potentially malignant 
disorder as often it has been seen that it eventually leads 
to Squamous cell carcinoma. Some of the studies are 
carried out in evaluating the expression of GLUT-1 in 
epithelial dysplasia and carcinoma but not many have 
have been carried out in Verrucous carcinoma.17-19 Our 
study is evaluating the expression of Glut-1 in verrucous 
carcinoma and the various grades of squamous cell 
carcinoma.

MATERIALS & METHOD

Materials included Glut 1 antibody and IHC kit 
from Path N Situ. Positively charged slides and the other 
materials required for IHC were obtained. The study 
group comprised of 10 well differentiated OSCC, 10 
moderately differentiated OSCC, 5 poorly differentiated 
OSCC, 10 VC and 5 normal epithelium tissues. 
Formalin	 fixed	 paraffin	 embedded	 tissue	 blocks	 were	
taken of the earlier diagnosed cases from the institution. 
Patients with immunocompromised diseases or who are 
already undergoing treatment were excluded. IHC was 
performed with the given tissue sections using Glut- 1 
antibody(Fig.1,2,3,4,5).	 The	 slides	 were	 studied	 and	
scored on the basis of  stained cells with glut-1. 

and 5 normal epithelium tissues. Formalin fixed paraffin embedded tissue blocks were taken of 

the earlier diagnosed cases from the institution. Patients with immunocompromised diseases or 

who are already undergoing treatment were excluded. IHC was performed with the given tissue 

sections using Glut- 1 antibody(Fig.1,2,3,4,5). The slides were studied and scored on the basis of  

stained cells with glut-1.  

 

 

Immunoexpression of Glut-1 : 

 

                                                      
Fig-1-Normal mucosa                Fig-2- Verrucous Carcinoma                          Fig-3- WDSCC 

 

                                                   
    Fig4-MDSCC                                                               Fig-5-PDSCC 

 

 

Findings 

When clinical parameters like age, sex, site, habit and TNM staging of OSCC cases were 

compared, there was significant association of Glut-1 expression with age group of patients 

(p=0.01, table 2)	 	whereas	 in	VC	Glut-1 expression was significantly associated with habits of 

patients	 (p=0.02, table 1). On comparing the expression of Glut-1 in normal, VC and different 

grades of OSCC it was seen that mean value of Glut-1 expression increased in VC and different 

grades of OSCC in comparison to normal tissue. 

Immunoexpression of Glut-1 :
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FINDINGS

When clinical parameters like age, sex, site, habit 
and TNM staging of OSCC cases were compared, there 
was	significant	association	of	Glut-1	expression	with	age	
group	of	patients	(p=0.01,	table	2)		whereas	in	VC	Glut-
1	expression	was	significantly	associated	with	habits	of	
patients	(p=0.02,	table	1).	On	comparing	the	expression	
of Glut-1 in normal, VC and different grades of OSCC it 
was seen that mean value of Glut-1 expression increased 
in VC and different grades of OSCC in comparison to 

normal tissue.

Results clearly indicated that Glut-1 expression 
showed mixed results in relation to the various clinical 
parameters like age, sex, site, habit etc whereas 
histopathologically its expression was directly 
proportional to the aggressiveness of the lesion. 
Its expression increased from normal epithelium 
to Verrucous carcinoma and in various grades of 
squamous cell carcinoma progressively along with the 
grade	 of	 OSCC.	 P	was	 found	 to	 be	 highly	 significant	
histopathologically.	(table	3;P=0,p<.05)

Table 1 : Glut-1 expression in VC (in terms of clinical parameters) 

Clinical Parameters  VC cases  % of Cases Glut 1 expression P value 

 Age <50 2 20% 14 
0.111 

  >50 8 80% 40 

Sex M 6 60% 31 
0.597 

  F 4 40% 23 

 Site B.M 5 50% 27 

0.919   A.M 3 30% 17 

  A.R 2 20% 10 

         habit Smoking 5 50% 27 
0.024
P<.05 

  Chewing 3 30% 12 

  Both 2 20% 15 

Table 2 : Glut-1 expression  in OSCC (in terms of clinical parameters)

Clinical Parameters  OSCC cases % of Cases Glut 1 expression P value 

Age <50 5 20% 58 
0.013, p<0.05 

>50 20 80% 187 

Sex M 20 95% 232
0.796 

F 5 5% 13

Site B.M 6 24% 55 

0.708 

A.M 6 24% 54 

Tongue 6 24% 61 

A.R 2 8% 17 

Lip 1 4% 8 

Retromolar Pad 2 8% 20 

GB sulcus 2 8% 20 
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           Habit Smoking 5 20% 58 

0.1 
Chewing 13 52% 121 

Both 5 20% 46 

None 2 8% 10 

TNM I 5 20% 49 

0.718 
II 10 40% 103 

  III 8 32% 74 

  IV 2 8% 19 

Table 3: Glut-1 expression in normal and different lesions 

Cases Frequency Total Score
Mean of Glut-1
 expesssion

SD P value

Normal 5 6 1.2 1.1

0.00
(p<0.05)

VC 10 54 5.4 1.58

WDSCC 10 88 8.8 1.93

MDSCC 10 103 10.3 1.33

PDSCC 5 54 10.8 2.05

Cont... Table 2 : Glut-1 expression  in OSCC (in terms of clinical parameters)

DISCUSSION

GLUT-1 expression has been studied extensively in 
HNSCC;	however	the	prognostic	value	of	this	parameter	
has not been analyzed systematically in OSCC.16,18 Not 
many studies have been done on Verrucous carcinoma 
before. Enhancement of glucose utilization, especially 
of	 glycolytic	 (anaerobic)	 metabolism	 is	 widespread	
characteristic of malignant cells.  Malignant cells 
show an increase glucose uptake and utilization when 
compared to their benign/normal counterpart invitro and 
invivo.9-11 Glycolytic metabolism helps to maintain the 
increased energy requirement of rapidly proliferating 
cells and represent an important adaptive change 
believed to be necessary to overcome the adverse 
micro environmental conditions existing in tumors.13-15 
For this reason, these metabolic changes have been 
traditionally used to provide diagnostic and prognostic 
information.15-16 In tumors, increased glucose uptake is 
chiefly	 achieved	 through	 the	 up	 regulation	 of	 several	
large families of facilitative glucose transporters and 
these are regulated by various oncogenes and growth 
factors.17 In particular, facilitative glucose transporter 
(GLUT-1)	is	one	of	the	proteins	up	regulated	in	hypoxic	

conditions. GLUT-1 staining occurs in outer epithelial 
layers which may be a function of the differentiation 
and invasion process. However, GLUT-1 staining also 
exists in central tumor nests, distal to blood vessels, 
may signify the existence of hypoxia-induced GLUT-1. 
The role of GLUT-1 in OSCC is controversial. Several 
studies have reported an association between GLUT-1 
expression and neoplastic progression in various tumors 
such as malignancies of head and neck, esophageal, lung 
etc.18 However, little is known about the expression in 
various histological grades of OSCC. Hence, the present 
study was undertaken to evaluate GLUT-1 expression 
in normal mucosa and in various histological grades of 
OSCC and also in Verrucous carcinoma as it denotes 
low grade histopathological variant of squamous cell 
carcinoma.19 Thus, the present study aims at analyzing 
GLUT-1 expression in normal mucosa and different 
grades of OSCC and Verrucous carcinoma to assess 
the reliability of GLUT-1 as a promising prognostic 
marker. The present study revealed statistically 
significant	 difference	 between	 expression	 of	 GLUT-1	
in normal mucosa and OSCC cases, showed negative or 
weak expression of GLUT-1 in normal epithelium and 
GLUT-1 immunostaining was detected in cell layers 
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above parabasal layer and its expression increased with 
increase in grading of OSCC .16-19

In the present study normal mucosa showed focal 
to homogenous GLUT-1 expression seen in basal 
compartment and few places of suprabasal cell layer 
which was similar to the results of Reisser et al and 
their results showed weak expression of Glut-1 in 
normal	mucosa	in	comparison	to	OSCC.	This	finding	is	
in concordance with the studies performed by Ayala et 
al20,Burnstein et al21. We found less expression of GLUT-
1 in the keratinized pearl area which was also seen by 
Angadi V C et al suggesting the pro stromal pattern of 
Glut-1 expression which is, low in central differentiated 
areas of WDSCC as it is inversely related to the 
glycogen content.12 GLUT-1 expression was more in 
stage	III	cases	of	PDSCC	which	supported	the	findings	
of Harshani et al22 who showed positive correlation 
between GLUT-1 expression and TNM staging whereas 
Yamada et al23 Demeda et al24	 	 found	 no	 significant	
association of GLUT-1 expression with tumor size 
or clinical stage of the tumor in OSCC patients. On 
comparing overall OSCC cases with clinical staging of 
the	tumor	we	did	not	find	any	significant	correlation	of	
TNM staging with GLUT-1 expression in contrast to the 
study done by Azad N et al, who compared the GLUT-1 
expression between the tobacco & non tobacco users in 
OSCC cases and  found that there was more expression 
of GLUT-1 in tobacco user groups.17  Various other 
carcinomas like gastric carcinoma26, bladder carcinoma, 
colorectal carcinoma27, rectal carcinoma28, eosophageal 
carcinoma29, laryngeal carcinoma, pancreatic carcinoma 
have also been associated with poor overall survival 
with GLUT-1 expression. In order to understand the 
tumor biology, the energy metabolism of tumor cells 
has	been	investigated.	Many	authors	(Ayala	F	R	et	al20, 
Kunkel M et al4, Ohba S et al11, Schutter H D et al31, 
Eckert A W et al9, Grimm M et al32, Harshani J M et al22, 
Li C X et al33)	 reached	a	conclusion	 that	GLUT-1	can	
act as a predictive marker in head & neck squamous cell 
carcinoma specially the oral squamous cell carcinoma 
but only one study done by Baer34 et al, reported that 
in OSCC expression of  GLUT-1 is ineffective as a 
prognostic indicator.  Kunkel M et al4 & Ayala F R et 
al20 suggested that Glut-1 over expression is associated 
with shorter survival which was also supported by other 
studies carried out by Schutter H D et al31 & Eckert A W 
et al15	(survival	p=0.001)	who	found	out	that	Glut-1	can	
be used as an independent marker in routine assessment 

of OSCC.

CONCLUSION

 The	 present	 study	 concludes	 that	 a	 significant	
increased expression of GLUT-1 may serve as a 
promising immunomarker which may help the clinicians 
to analyze the behaviour of VC & OSCC. GLUT-1 can 
be used as an aid in assessing the aggressiveness of 
Verrucous Carcinoma and it also helps us in predicting 
which lesions are more likely to develop into malignancy. 
In OSCC cases GLUT-1 acts as an adjunct in deciding 
the individual prognosis of each case.
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 ABSTRACT

Introduction: Methylene blue, widely used as a histologic dye, has potential photochemical and 
photobiological	properties	favoring	its	use	as	a	photosensitiser	in	photodynamic	therapy	(PDT)	of	varied	
diseases.	This	study	was	designed	to	assess	the	efficacy	of	MB	mediated	PDT	in	treatment	of	Oral	Lichen	
Planus.

Materials and Method: A sample	selection	of	37	patients	was	done	based	upon	a	predefined	set	of	inclusion	
and exclusion determinants from the Outpatient Department of Oral Medicine and Radiology, SCBDCH, 
Cuttack This study encompassed a  non-randomized, non-comparative prospective split mouth study 
protocol. Pre-treatment assessment of clinical presentation and symptoms was done using REU and VAS 
score respectively. The subjects were treated with a single session of MB-PDT and followed up after 2 
weeks, 1 month and 3 months from baseline. The post treatment REU and VAS recorded at each visit for the 
test and control site separately. 

Findings:	For	the	final	sample	of	35	recruits,	Repeated	measure	ANOVA	was	used	for	analysis	of	REU	and	
VAS	score	among	various	visits	in	test	group.	With	respect	to	REU	scores,	statistically	significant	results	
were obtained for baseline with 3 months follow up , for 2 weeks with 3 months follow up and for 4 weeks 
with	3	months	follow	up.	The	VAS	score	was	statistically	significant	amongst	all	comparisons.

Conclusion: MB is photochemically and photobiologically a dynamic molecule which can be effectively 
harnessed to target various premalignant and malignant pathologies to prevent its progression.
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INTRODUCTION

Photodynamic	 therapy	 (PDT)	 is	 a	 promising	
modality for the management of various tumors and 

non malignant diseases, based on the combination 
of a photosensitizer that is selectively localized in 
the target tissue and illumination of the lesion with 
visible light, resulting in photodamage and subsequent 
cell death.1,2  Early preparations of photosensitizers 
for PDT , based on a complex mixture of porphyrins 
called	 haematoporphyrin	 derivatives	 were	 first	
generation photosensitisers.3 Ongoing research in 
photochemotherapy has uncovered new photosensitizers 
that belong to the different classes of compounds 
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including porphyrins, chlorins, phthalocyanines, 
texafrins and phenothiaziniums.4  Methylene blue is a 
widely known histological dye. Chemico-structurally 
MB is a phenothiazinium compound. Its favorable 
photochemistry and photophysics confers upon this 
molecule a great potential for application in PDT. 
This molecule has a well characterized and effective 
photochemistry that triggers both photosensitization 
mechanisms type I and type II5. Its photodisruptive effect 
damages	biomolecules	and	efficiently	 induces	death	 in	
several target cells, tissues and organisms. Therefore, 
upon photoactivation, it can be used to treat an array of 
cancerous and non-cancerous diseases.

MATERIAL AND METHOD

(a)	 Research	 design	 and	 study	 sample:	 The	
subsequent research design relied upon a non-
randomized, non-comparative prospective split mouth 
study protocol. The study recruited participants 
from amongst the patients attending the Outpatient 
Department of Oral Medicine and Radiology, SCBDCH, 
Cuttack. Sample selection was done based upon the 
following outlined inclusion and exclusion criteria. 

(b) Inclusion criteria:

1. clinical diagnosis of any one of the typical 
variants	of	oral	 lichen	planus	(OLP)	of	buccal	mucosa	
present	bilaterally,	with	histopathological	confirmation

2. patients previously diagnosed and under 
conventional treatment for oral lichen planus who where 
nonresponsive or calcitrant 

3.	 dissatisfied	 or	 reluctant	 to	 continue	 the	
conventional treatments

(Patients	 included	 as	 per	 criteria	 2	 and	 3	 were	
clinically and histopathologically reassessed prior to 
their	inclusion	in	the	study.	)

(c) Exclusion criteria: 

1.	 histopathologic	non-confirmation	of	oral	lichen	
planus 

2. dysplastic features histopathologically

3.  lichenoid reactions with clinical improvement 
after removal of suspected etiology

4. systemic compromise or debility and 

pharmacologic treatments that could predispose to 
and/or alter the course of OLP and effect of treatments 
instituted in the study hence 

5. OLP with dermatologic manifestations

6. Documented allergy to phototherapy and 
photosensitizers

7. pregnancy, lactation

8.	 	patients	with	deleterious	oral	habits	(smoking	
and	smokeless	tobacco,	alcohol)	and	parafunction.	

An informed consent was obtained from all subjects 
after detailed explanation of study protocol, advantages 
and disadvantages with a clause allowing voluntary 
discontinuation of participation on behalf of the subject 
at any point during the study.

d. Methodology

A sample of 37 patients was recruited into this study 
based upon the outlined norms. Pre treatment evaluation 
included 3 stages: assessment of clinical characteristics of 
the lesions, symptom evaluation , and histopathological 
confirmation.	 During	 recruitment	 of	 patients,	 it	 was	
ensured  that lesions were present on bilateral buccal 
mucosa with similar clinical manifestations. Pre 
treatment	assessment	(Stage-1)	of	the	intraoral	lesions	on	
buccal mucosa  was done in corroboration with the REU 
scale6. Lesion severity in each site was scored according 
to the following: presence of reticular/hyperkeratotic/
white	papular	(R)	lesions	(0-none,	1-presence),	presence	
of	 erosive/erythematous	 (E)	 lesions	 and/or	 ulcerative	
(U)	lesions	(0-none,	1-lesions	smaller	than	1cm2, lesions 
from 1 to 3 cm2, 3-lesions larger than 3 cm2).	The	total	
weighted score was a summation of reticulation score, 
erythematous	score	(weighted	1.5),	and	ulcerative	score	
(weighted	 2.0).	 To	 measure	 dimensions	 using	 REU	
scale,	transparent	flexible	grid	with	marking	squares		of	
1x1 mm2  of minimum  dimension was used. The clinical 
examination	 was	 performed	 by	 two	 examiners	 (Oral	
Medicine	 specialist	 and	 Oral	 Pathologist)	 separately	
to rule out any bias concerning the scoring. Also a 
recording	of	symptom	(burning	and	pain)	was	done	using	
VAS	score	(pretreatment	stage-2).	These	were	baseline	
pretreatment data. Following this, a punch biopsy was 
taken from the most representative site of buccal mucosa 
(pre-treatment	stage-3).	Only	unilateral	biopsy	was	done	
with the side of biopsy being treated as control and the 
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contralateral lesional buccal mucosa was treated as test 
site	 (PDT	 intervention),	 to	 avoid	any	untoward	effects	
of wound healing on appearance hence subsequent 
scoring of lesions. The biopsy specimen was harvested 
as	 aseptically	 as	 possible	 under	 local	 anesthesia	 (2%	
lignocaine	 with	 1:200000	 adrenalin)	 using	 a	 4mm	
diameter and depth disposable punch instrument. The 
specimen was transported in screw capped vials with 
10% buffered formalin and sent for histopathological 
confirmation.	A	period	of	2	to	4	weeks	was	allowed	to	
lapse with supervision for adequate healing of biopsy 
site. 

Before application of the photosensitizer, an atopic 
patch testing was done. None of the subjects tested 
positive. The lesions on test and control site were 
cleaned with cotton wool soaked in a soap free cleansing 
lotion. The subject was instructed to swish with freshly 
prepared	5%	MB	solution	(Sigma	,	Life	Sciences,	purity	
grade	 ≥97%,	 molecular	 weight-319.85)	 for	 5	 minutes	

(fig-1,2).	 The	 patient	 	 refrained	 from	 consumption	 of	
food and water during the test period. Twenty minutes 
after application of the dye, the test site was given a 
radiant exposure of 120 J/cm2 with a wavelength range 
of 625-675nm of red light, at irradiances of 100-130 
mW/cm2	 using	 a	 light	 emitting	 diode	 source	 (Epic10	
Biolase, operating voltage-100 V to 240 V, wavelength-
940+/-10nm, maximum power output-10W, continuous 
power	 mode,	 fig-3,4)	 for	 a	 period	 of	 120	 seconds.	
The control site was spared of the above procedure. 
However, the aiming beam of the laser equipment was  
flashed	 at	 control	 site.	 The	 distilled	 water	 application	
with the aiming beam was chosen as placebo to MB-
PDT.  The subjects were assigned a follow up visits after 
2 weeks, 1 month and 3 months from baseline with post 
treatment REU and VAS recorded at each visit for the 
test and control site separately. During the study period, 
2 patients were lost to follow up at 2 weeks and were 
excluded from the study giving a net sample strength of 
35 patients.

 

 

 

 

 

 

 

 

 

 

Fig- 1 Fig- 2 

Fig- 2 Fig- 3 

Fig-2- Epic10 Biolase, operating voltage-100 V to 240 V, wavelength-940+/-10nm, maximum 
power output-10W. 

Fig-3- Irradiation at 120 J/cm2 with a wavelength range of 625-675nm of red light. 

 

Fig-1- dispensing of 
MB powder and 
distilled water to 
prepare 5% solution. 

Fig-2- lesional site 
after swishing mouth 
with prepared 
solution. 
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FINDINGS

The	intra	and	intergroup	(test	and	control	sites)	comparisons	of	both	objective	and	subjective	parameters	(REU	
and	VAS)	at	baseline	and	subsequent	follow	up	visits	have	been	documented	in	table	1.	Out	of	35	patients	recruited	
in	the	final	sample,	14	were	males	and	21	were	females	giving	a	percentage	distribution	of	60%	and	40%	in	favor	
of	female	predilection.	Statistically	significant	change	in	both	REU	and	VAS	score	was	observed	at	the	test	site	in	
contrast to the side of non intervention.

Table 1: Intra and inter group comparisions of clinical parameters (mean + SD).

TEST SITE CONTROL SITE

Baseline
(Mean+ 
SD)

2 weeks
(Mean+ 
SD)

4 weeks
(Mean+ 
SD)

3 month
(Mean+ 
SD)

p
Baseline
(Mean+ 
SD)

2 weeks
(Mean+ 
SD)

4 weeks
(Mean+ 
SD)

3 month
(Mean+ 
SD)

p

Age 
(years) 41.45±10.46 - 41.45±10.46 -

Gender 
(M/F)

14/21
- 14/21 -

REU
2.67±0.48

2.67±0.48 2.54±0.25 1.72±0.76 0.000* 2.50±0.00 2.50±0.00 2.50±0.00 2.50±0.00 -

VAS
4.60±8.11

4.20±0.71 3.14±0.80 1.88±0.796 0.000*
4.33±0.86

3.97±0.73 2.66±0.92 2.38±1.10 1.00

Table 2: Analysis with Repeated measure ANOVA of REU score among various visits (in weeks and 
months) with Bon ferroni correction in PDT test group.

VISIT MEAN DIFFERENCE P

BASELINE

2 weeks 0.000  -

4 weeks 0.129 0.499

3 months 0.943 0.000*

2 WEEKS
4 weeks 0.129 0.499

3 months 0.943 0.000*

4 WEEKS 3 months 0.814 0.000*
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Table 3: Analysis with Repeated measure ANOVA of VAS score among various visits (in weeks and months) 
with Bon ferroni correction in PDT test group.

VISIT MEAN DIFFERENCE P

BASELINE

2 weeks -0.40  0.002*

4 weeks 1.45 0.000*

3 months 2.714 0.000*

2 WEEKS
4 weeks 1.057 0.000*

3 months 2.314 0.000*

4 WEEKS 3 months 1.257 0.000*

Table 4: Mann Whitney U test, p<0.05 significant.

Study interval Variable
CASE SITE
(Median±SD)
N=35

CONTROL SITE
(Median±SD)
N=35

MANN 
WHITNEY
U

P

BASELINE

REU 2.50±0.48       2.50±0.00 542.500 0.041

VAS 5.00±0.81 3.00±0.49 157.500 0.000*

2ND WEEK

REU 2.50±0.35 2.50±0.00 542.500 0.041

VAS 4.00±0.71 3.00±0.50 270.000 0.000*

4TH WEEK

REU 2.50±0.25 2.50±0.00 595.000 0.317

VAS 3.00±0.80 4.00±0.32 217.000 0.000*

3 Months

REU 1.00±0.76 2.5±0.00 297.500 0.000*

VAS 2.00±0.79 4.00±0.65 0.000 0.000*

Inter group comparison of REU and VAS score at various visits between study groups.

In table-2 and table-3, repeated measure ANOVA 
was used for analysis of REU and VAS score among 
various visits in test group. With respect to REU scores, 
statistically	significant	results	were	obtained	for	baseline	
with 3 months follow up , for 2 weeks with 3 months 
follow up and for 4 weeks with 3 months follow up. 
The	VAS	score	was	statistically	significant	amongst	all	
comparisons.

Table-4 elucidates inter group comparison of REU 
and VAS scores at various visits between study groups. 
Statistically	significant	results	were	obtained	for	VAS	at	
all follow up visits and at 3 months for REU.

CONCLUSION

Nearly a century ago, the antibacterial characteristics 
of MB which is a phenothiazine dye were described 
and attributed to its photodynamic properties. MB 
itself has been used in medical practice for more than 
100 years and is recognized as having very low tissue 
toxicity. Clinical uses of MB include the treatment 
of ifosfamide encephalopathy, methemoglobinemia, 
urolithiasis, and cyanide poisoning.7,8 Photodynamic 
therapy	 (PDT)	 has	 been	 considered	 as	 an	 alternative/
complimentary therapeutic modality for the 
management of premalignant lesions. The results from 
this study highlight the potential role of methylene 
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blue mediated PDT in alleviating subjective symptoms 
whilst also causing regression in clinical lesion. MB 
is photochemically and photobiologically a dynamic 
molecule. Its photoaction occurs in direct contact with 
membranes, polyelectrolytes and in the presence of 
reducing agents. Photosensitization reactions induced 
by MB excitation are known to cause damage to several 
biomolecules.9,10  these mechanisms can be effectively 
harnessed to target various premalignant and malignant 
pathologies to prevent its progression.
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ABSTRACT 

In	 present	 power	 scenario	 solar	 power	 generation	 plays	 a	 significant	 role,	 but	 due	 to	 its	 instability	 and	
irregularity nature the grid management problem becomes a prominent and challenging task. To avoid these 
types of problems here we have investigated an EMD based orthogonal extreme learning machine technique, 
which can continuously replace the old  data with new data. EMD is used to decompose the data before 
application of various type of  ELM, which eliminates the instability of the system. This paper presents the 
development of a reliable algorithm for short term forecasting of PV generated power of an existing solar 
power	plant	situated	in	Bhubaneswar,	odisha,	India	(the	detailed	specification	is	given	in	table-1)	.	Here	the	
PV power is forecasted EMD based orthogonal ELM algorithm and the results are compared with ELM, 
EMD-ELM and OS-ELM .The results depict that the proposed machine learning technique performs better 
than other mentioned algorithms. 

Keywords: PV power, Orthogonal Extreme Learning Machine (O-ELM), Empirical Mode          
Decomposition,(EMD), OS-ELM, and PV power forecasting;
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INTRODUCTION

The huge consumption of fossil fuel, fast growing 
of environment pollution the researchers are more 
encouraged for the clean energy i.e, renewable and 
sustainable energy like solar and wind energy etc1. As 
per the survey of the international energy agency the 
present Photovoltaic power production growth has 
overcome that of last 40 years. China has played a major 
role in global market followed by Japan and USA in 
2013.The PV power generation and its penetration to the 
conventional grid reduces the power shortage in a great 
extent. Further the roof top PV power generation has 
been encouraged by the Governments which partially 
balance the power demand. It is expected by 2050 the 

solar energy may contribute about 16% of the global 
generation capacity. Research on photovoltaic power 
offers solutions to many challenges like irregularity of 
solar irradiance, nonlinear characteristics of PV cell and 
the power system itself2,3. The extensive studies have 
conducted to improve the overall performance of the 
PV system. Besides many advantages the PV system 
faced many challenge for its instability and Random 
intermittent power output4.During on grid operation the 
fluctuating	PV	power	generation	produces	grid	stability	
problem challenges the network protection, which 
makes	 difficulty	 to	 prepare	 generation	 planning.	 Thus	
an accurate calculation of PV power output is essential 
to frame healthier generation plan and proper energy 
management which includes temporary compensation, 
coordinated power control and cost reduction 5. 
Further better forecasting of PV power improves the 
system security and stability along with optimized 
system operation6.Forecasting generally conducted in 
two methods such as physical method and statistical 
methods. The physical method of prediction deals with 
the parameters which affect the PV power output directly 
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such as solar emission, atmospheric temperature etc. 
The forecasted parameters then used in the model to get 
PV output power. Otherwise considering the historical 
data a statistical model is built with help of orthogonal 
ELM to expect the PV power in short term horizon. It 
has been already tested by many researchers that the 
physical method is better than the statistical methods 7. 
In reference8 the authors investigated the performance 
of extreme learning machine with forgetting mechanism 
(FOS-ELM),	which	gives	partially	unsatisfactory	results.	
Many regression models like random forest and support 
vector regression models are applied which shows the 
inter relation between input and output variables and the 
results were validated. The performances of such models 
is affected by their major drawback that it can degrade 
the operation in the middle 9,10,11. In reference12,13 Radial 
Basis	 Function	 network	 (RBF)	 is	 applied	 to	 predict	
the solar power on daily basis, using the geographical 
like temperature, humidity and solar irradiance. In 
reference 15,16the	back	propagation	network	 (BPN)	and	
artificial	 neural	 network	 (ANN)	 are	 applied	 for	 short	
term forecasting and high accuracy was achieved but the 
computation time was long and these methods are not 
suitable for complex problems. In all the above research 
articles	 reviewed	 overlooked	 the	 time	 confirmation	 of	
the data, and assumed to be that the data should not be 
useless.  But in reality since the training data are time 
responsive, they need to be updated. A few research 
concentrated on this fact so far. In the article17,18 the 
researchers have proposed online one day prediction 
model	in	which	the	input	parameters	are	classified	based	
on the climatic condition. Many authors have investigated 
a	two	stage	prediction	of	photovoltaic	power	in	which	fist	
a statistical normalization of PV power data is achieved 
and then the forecast of normalized PV power to predict 
the photovoltaic power19.However the recent researches 

has been focused on the Extreme learning algorithm due 
to following characteristics, 

1. The commutation complexity of ELM is much lower 
as compare to other machine learning techniques.

2. It has high learning speed as compare to other feed 
forward learning algorithms.

3. The ELM is a high performing machine learning 
technique	with	certain	modifications,	so	far.

4. It needs a small number of hidden layers and they 
need not be tuned [20].

The major contribution of this work is

1. Orthogonal	Extreme	learning	machine	(O-ELM)	is	
applied for short term  calculation of  a real time 
existing solar plant power output.

2. The accuracy of different prediction models like, 
ELM, OS-ELM and O-ELM prediction model are 
compared.

3. The simulation model shows that this type ELM 
application is a new method which gives better 
performance than other forecasting models.

Data collection:

The collection of data from a physical existing 
Photovoltaic power plant is very vital factor before 
applying any forecasting technique. The time series past 
data like irradiance, temperature and power are collected 
from an existing PV power plant located on the roof top 
of	SOA(deemed	to	be)	university,	Bhubaneswar,	Odisha,	
India.	 (The	 specification	 is	mentioned	 in	 table-1).	The	
entire	 data	 set	 is	 classified	 in	 to	 two	 parts	 such	 as	 80	
percent data is used for training and rest 20 % data is 
used for testing. 

Table 1: Specification of Solar Power Plant  

 

       SL No            Sspecification                       system                  Temperature 

 

                 1.                 Type of cell                    Polycrystalline                   20o25 

                        2.                Type of cell                      Polycrystalline                  85o80 

                               3.                Type of cel                        Polycrystalline                 106.25m2 

                               4.                 Longitude                                                                  85o80 

                               5.                Area Cover                                                               106.25m2 
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 Data decomposition Processing:

As	presented	in	the	figure	–	and	--	the			time	series	data	is	decomposed	into	small	components	known	as	intrinsic	
membership	function	(IMF).	From	the	decomposition	outcome,	it	is	seen	that	the	trend	of	the	high	frequency	IMFs	
decomposed	by	the	EMD	method	is	relatively	stable,	which	is	favorable	to	forecast.	The	fluctuation	of	low	frequency	
signal is higher than high frequency signals.  The objective of using EMD is to improve the prediction precision and 
stability. After decomposition IMFs  contains local properties  of the  parent signal, in diverse time scales, makes the 
IMFs  as narrow-band signal and justify  the following two conditions such as  the data set contains equal number 
of zero cross and acute value, or greater than equals to one. The other condition is the average of local maxima and 
minima at any point is zero.

Extreme learning Machine technique (ELM):

The extreme learning machine is a single hidden layer ANN with arbitrary hidden neurons. The fundamental 
nature of ELM includes special from the common accepting of learning, No tuning is required for the hidden layer of 
SLFN.One of the classic execution of ELMs is to pertain arbitrary iterational nodes in the hidden layer, which may 
be free of the training data. Different from conventional learning algorithms for neural networks ELM not only tends 
to achieve the minimum training error but also the least norm of output weights.

4 
 

The model admits that any part of the new sequence of signals can be explained in the following expression. 





n

i

trntits
1

)()()( 
                                                                                                                                                      (1) 

The EMD process is completely iterative. It decomposes the signals into IMFs with various magnitude and frequency. The 

IMF generation satisfies the conditions such as the data set contains equal number of zero cross and acute value, or greater 

than equals to one. The other condition is the average of local maxima and minima at any point is zero. 

The 1st component of IMF is given by,  

)()()( 11 tatstIMF                                                                                                                                                          (2) 
1IMF is the first IMF of  the signal )(tx ,if not an IMF then is to be considered as original signal  and  decomposed 

repeatedly. 1kIMF  is considered to be an IMF and denoted as  

11 kIMF                                                                                                                                                                           (3) 

The	first	IMF	is	removed	from	x(t).	By	using		 )()()( 11 ttts   ,  r1 is considered to be the residue of the original signal 
and other IMFs are obtained n ........, 21 . 
Then     )()()( 21 tatt                                                                                                                                                  (4) 

)()()( tatt nn                                                                                                                                                              (5) 
Equation	(4)	and	(5)	gives	the	modified	form	of	eqn(1) 
 
The terminating  condition for this shifting process was recommended by Huag et.al, a normalized squared difference 

between the two consecutive shifting operations is essential. 
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The shifting process is stopped by any predetermined criteria, by summing all the IMFs and the final residue the signal 

 txn  can be reconstructed as 
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Figure-1: Structure of Conventional ELM

                             Table-2: The nomenclatures of the prediction model. 

 

                                Symbols                                 Nomenclature 

 

 L  Number of hidden layer neurons 

N =	 number	of	different	learning	samples	(x,y). 
   Output weight vector. 

F  Activation function. 

M  Hidden layer output matrix 

Y  Training data output vector.  

C  Regularisation parameter. 
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The output function of ELM is written as  
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Where RbRaRs i
d

i
Nd  ,, *1*  , ii ba ,  are randomly selected matrices and vectors respectivelly. 

 is the output weight vector which establish the link between output and hidden neuron and   is the activate function 

which interlinks between thi random hidden neuron with all input neurons which is a sigmoid function is given by  
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Equation	(1)	can	be	written	in	matrix	form	as	 
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And  

T
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Then	the	least	square	solution	of	equation	(1)	is	given by 

YMMMYM TT )(                                                                                                                                             (14)			 

Where M is the   hidden layer matrix with which thi element im  is the hidden layer output of input vector is .Y is the 

training data output vector.   is the only parameter  to  find out in the training process. Here the number of hidden layers 

must be less than the training samples. To get better the stability and generalise performance of the prediction model a 

regularisation	parameter	is	to	be	introduced	in	the	equation	(6)	as	given	below. 

YE
C

MMM TT 





 

1                            (15) 

Online Sequential Extreme Learning Machine Forecasting Model 

Different forecasting algorithms have been developed to make the computation faster. For this purpose the classical 

extreme	learning	machine	algorithm	(ELM)	is	most	powerful	and	efficient	forecasting	model	in which the training speed is 

some thousand times better than other established forecasting models like, ANN, RBFN etc, in various prediction horizon. 

However for prediction of non stationary pattern of PV power still requires more accurate prediction. Thus in this work, on 

line sequential forecasting is tested on a real time solar power plant for prediction of PV power. Unlike ELM machine 

learning technique, in OS-ELM the data are trained either one by one or block by block. The block size may be fixed or 

variable. 

block size may be fixed or variable. 
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OS-ELM algorithm: 

Step 1:  Set initialization of training data.Assume   n
iiisn 1,    as initial data. 

(i) Input weight iw and bias jb where	j	=	1,	2	.	.	.	l.	are	set	arbitraley.  

      (ii)	The	hidden	layer	output	matrix	 0M  is calculated. 
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(iii)	Estimate	the initial output weight vector: 
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(iv)	Set	k	=	0. 
Step 2: Online study. 

(i)		Here	(k	+	1)th block of new data  is   
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(ii)	Compute	the	fractional	hidden	layer output matrix 1kM based on the latest data. 
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(iii)	Estimate	the	new	 1kP and 1k based	on	()	and	(). 

1
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(iv)		Set	k	=	k	+	1,	and	then	go	back	to	Step	2. 

Data Pre-Processing: 
 
We then normalize the different parameters to adjust to the ELM for batter generalization: 

minmax

min

ss
sss i

i 





                                                                                                                                                             (20) 

Where is is the input or output data, while maxs and mins are the maximum and minimum of the value.                            
The whole data set is divided into two parts, one set is known as training set containing 80% data for training and other set 

contains	20%	data	for	testing.	The	input	data	was	collected	from	a	real	time	PV	power	plant	(given	in	table	-1) 

 

 Orthogonal ELM: 

The ELM theory achieves the smallest training error and the norm of the output weight matrix. 
22min)( WYMWw

W
 

                                                                                                                            (2	1)
 

Where 0  is a regularization parameter. 

Setting 0
dw
d

                                                                                                                                                           (22)
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The analytical solution of the above differential equation is given by  

  YMIMMW TT 1* 
   

The objective of orthogonal ELM is to formulate the model with some orthogonal constraints. 

2min YMW
IWW T 

                                       (23)
 

Where knRM   ckRW   and ckRY   the data will be preserved in a sub space in metric structure. The OELM 

model can be formulated with optimization method as described below. Here in the above expressions since  ck   it is 

difficult to get direct solution due to orthogonal constraints.   

The optimization of above equation can be done according to following theorem. 

 

A. Theorem:1 

The	optimal	solution	of	 the	unbalance	orthogonal	procrustes	problem	in	equation	(23)	 is	similar	 to	 that	of	 the	 following	

problem. 

2

1],[~
,1~,~

min YYWM
YWW T 


                                                                                                                                    (24) 

The equation is correspondent of the following 

Where   )(
1

)(
11 ,,~ cknckkkk RYandRWRWWW                                                                                      (25) 

From the objective of the	equation	(24)	,	the	optimized	solution	of	the	output	matrix	 

11 MWY    , substituting	the	relation	in	equation	(24)	we	obtained	 

2

1
1

],[~
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min MWYWM
YWW T 

                                                                                                                             (26)
 

This is equivalent to the following equation 

2

1,
min YMW

WW T 
                                                                                                                                                 (27)

 

This concludes the proof. 

As per the outcome of theorm-1,	the	objective	of	equation	(24)	can	be	solved	directly	instead	of	UOP. 

Nevertheless	the	minimization	equation	(24)	with	respect	to	W~   and 
1Y  is not possible. Thus one variable is updated by 

fixing other one. 

When fixing
1Y , knRM   and   knRYY 1,  

The	objective	of	equation	(**)	will	be	simplified	by	balanced	orthogonal	procrustes	as	given	below. 

2

1],[~
,1~,~

min YYWM
WW T 


                                                                       (28) 

The above equation can be solved by singular value decomposition method. 

Let assume SVD of ],[ 1YYM T  is  TT YYH ],[ 1                                                                                             (29) 

Where kkkkkk RandRR    ,   

The	solution	of	(^)		is	given	by	 

TW ~
                                                                                                                                                                       (30) 

Once W~ is found, the first c columns of matrix W~ is assumed to be the output weight matrixW . 

With W~ is fixed, the problem	in	equation	(24)	can	be	simplified	as	following	 
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2
11 [],[min YYWWM

Yi


                                                                                                                                           (31)

 

Obviously the solution of the above equation is 

11 MWY                                                                                                                                                                       (32) 

Where 1W is the last k-c column of 1
~W . 

The variant orthogonal ELM algorithm is described as following. 

 

Algorithm: 

Step-1: Set input training data ndRx   and cnRY   

Step-2: Set output weighted matrix ckRW   

Step-3: Select input weight matrix   randomly and hidden layer bias b ; 

Step-4:  Compute the hidden layer matrix M . 

Step-5: concentrate M  

Step-6: Set the initialization of 1Y i.e )(
1 0 cknY   

Step-7: while not converge do. 

Step-8: update W~  as	per	the	equation	(30) 

):1(:,~ cWW   and ),1:1(:,~ kcWW   

Step-9: update 1Y  based	on	(32) 

Accuracy Estimation: 

The performance of Orthogonal extreme learning machine O-ELM can be evaluated by different error indexes. The errors 

like	 mean	 absolute	 percentage	 error	 (MAPE),mean	 absolute	 error	 (MAE)	 and	 root	 mean	 square	 error	 (RMSE)	 are	

calculated as shown below. 

1001
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mape D
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  forecastedactualmae dd
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Where ‘d’ represent data set. 

 

 

 

 

 

 

 

 



 2178       Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11           

11 
 

Result Analysis: 
From the various solar powers forecasting results depicted that the EMD based orthogonal  ELM produces best forecasting 

errors, in comparison to the EMD-ELM and OS-ELM prediction model. The decrease in the implementation time by 

selecting less number of training samples ,where it can be observed that by minimizing  the data matrix size from 1400
1400 to 1400300 thereby performing an inversion of 300300 matrix,The graphical display of the prediction 

performance of the   EMD-OELM, it is  observed that  the different error factors are minimum in case of proposed 

forecasting model. 

 

 

 

                               Figure-2: 5minute ahead prediction by conventional ELM 
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                         Figure-4: 5minute ahead prediction by  OS- ELM 

 

                                     Figure-5:5minute ahead prediction by conventional EMD-O- ELM 

 

                             Figure-6:  15minute ahead prediction by conventional ELM 
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                                       Figure-11:  30 minute ahead prediction by conventional EMD-ELM 

 

                                                    Figure-12:  30 minute ahead prediction by OS-ELM 

 

                                               Figure-13: 30 minute ahead prediction by  EMD-OELM 
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                Figure-14: Comparative study of different ELM  technique for 5min prediction ahead. 

 

Table-3:  Different Error Comparison of different ELM techniques 

 

Time 
duration  

ELM  EMD-ELM OS-ELM O-ELM 

 

5 min 

 

15 
min 

 

30  
min 

 

5 min 

 

15 
min 

 

30 
min 

 

5 min 

 

15 
min 

 

30 
min 

 

5 min 

 

15 
min 

 

30 
min 

mape   3.851 3.853 5.621 3.743 5.713 3.812 3.611 4.821 3.243 2.981 4.273 3.174 

mae  0.042 0.038 0.056 0.041 0.036 0.051 0.053 0.039 0.048 0.041 0.033 0.047 

rmse   0.069 0.063 0.102 0.062 0.059 0.101 0.062 0.061 0.097 0.061 0.062 0.096 

 

Conclusion: 

In this paper a novel EMD based orthogonal ELM is proposed to forecast solar power output variations over a time horizon 

varying from 5 min to  30 minutes ahead. The nonlinearity of the solar power is minimized with the help of decomposition 

methods namely Empirical Mode decomposition techniques. The proposed method is also compared with  OS-ELM and 

the basic ELM showing clearly the superior prediction performance of the OELM in comparison to ELM and  OSELM. 

The training time can be substantially reduced by using random number of support vectors from the subset of training data 

with a small reduction in MAPE and other performance metrics. The detailed validation of the forecasting results for very 

short term, short term and medium term prediction is done using the data of a local 11.2 KW PV system in the state of 

Odisha, India. 
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CONCLUSION

In this paper a novel EMD based orthogonal ELM is 
proposed to forecast solar power output variations over 
a time horizon varying from 5 min to  30 minutes ahead. 
The nonlinearity of the solar power is minimized with 
the help of decomposition methods namely Empirical 
Mode decomposition techniques. The proposed method 
is also compared with  OS-ELM and the basic ELM 
showing clearly the superior prediction performance of 
the OELM in comparison to ELM and  OSELM. The 
training time can be substantially reduced by using 
random number of support vectors from the subset of 
training data with a small reduction in MAPE and other 

performance metrics. The detailed validation of the 
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medium term prediction is done using the data of a local 
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ABSTRACT

Background: Here	 5	 plant	 extracts;	Argemone	Mexicana,	Alangium	 solivifolium,	 Butea	 monosperma,	
Combretum albidum and Strychnus nuxvomica were evaluated for antibacterial activities against isolated 
MDR bacteria.

Materials and method: All	the	bacteria	were	isolated	from	clinical	sample	and	identified	with	the	culture	
morphology and biochemical test. The antibiotic sensitive pattern was carried out by disc diffusion method 
and the antimicrobial property of 5 plants were screened by agar diffusion method by agar well diffusion 
method.

Result: All the 5 plants of different family showing different antimicrobial activity. Antimicrobial activity 
of 5 plants against MDR bacteria is showing different results. 

Conclusion: All the 5 plants showed good antimicrobial activity which can be used as drug after isolation 
of pure phytocompounds and their toxicity test.

Keywords: MDR, Antibiotic, Bacteria, Medicinal plant, Agar well diffusion 

INTRODUCTION

Medicinal plants are the effective source for 
both traditional and modern medicines, which are 
genuinely useful for primary health care since many 
years.	According	to	World	Health	Organisation	(WHO)	
traditional medicines are safe remedies for both 
microbial and non-microbial origins.1 Many  antibiotics 
have become almost obsolete due to drug resistance2 
and consequently new drugs must be sought for. Herbal 
treatment is one possible way to treat disease caused by 
multidrug resistant bacteria. 3

Argemone mexicana	 L.	 (Papaveraceae)	 commonly	
known as prickly poppy, is used as a medicinal plant in 
several countries. The plant possesses analgesic, narcotic, 
antispasmodic and sedative properties. The fresh 
yellow, milky, seed extract contains protein dissolving 
substances which are effective in the treatment of warts, 
cold sores, cutaneous infectious, skin diseases, itches, 

dropsy jaundice and the smoke of the seeds are used to 
relieve tootache. 4, 5.

Alangium salvifolium (L.f)	Wang	belongs	to	family 
Alangiaceae. Locally it called as Ankolam 6. Alangiaceae 
is a monogeneric family of trees and shrubs found in 
tropical and subtropical region. There are nearly twenty 
one species of Alangium grouped into four sections 
Alangium, Conostigma, Marlea and Rhytidendra 7. 
Antibacterial	 compound	 was	 isolated	 from	 the	 flower	
of Alangium salvifolium 8. Recent phytochemical 
studies of this plant resulted in the isolation of several 
flavanoids,	phenolic	compound,	irridoid	glycosides	and	
oxyoglucoside.

In ethno-botanical literature of India, several 
hundreds of plants are known to have the potential to 
treat many diseases and one of those popular ones is 
Butea	 monosperma	 Lam.	 (B.	 monosperma,	 family	
Fabaceae9	 (Figure	 1).	 B. monosperma is traditionally 
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used	 for	 the	 treatment	 of	 inflammatory	 diseases	 10;	 it	
is hepatoprotective 11, antidiabetic 12, antihelmintic13, 
it possess antitumor, antiulcer activities and wound 
healing14,15, leaves possess antimicrobial property16-17, 
and roots have antispermatic activity18.

Leaves of the medicinal plant Combretum albidum 
G. Don are used in treating patients with jaundice and 
its bark is used for treating various skin diseases 19 A 
decoction of the fruit is used for treating dysentery and 
diarrhoea 20Thus, C. albidum has an established record 
of ethnobotanical image and Its bark extract also has 
liver-protective effects 21

Strychnosnux vomica belongs to the family 
Loganiaceae. It is an energetic poison affecting the 
central nervous system. It’s a medicine for paralysis 
and nervous debility generally 22. Traditionally it is used 
for treating acute diarrhoea, mixed with lemon juice 
and made into pills and taken orally during dysentery, 
arthritis, rheumatism and piles 23.

Here	 5	 plant	 extracts;	 Argemone	 Mexicana,	
Alangium solivifolium, Butea monosperma, Combretum 
albidum and Strychnus nuxvomica were evaluated for 
antibacterial activities against isolated MDR bacteria.

MATERIALS AND METHOD

Bacteria were isolated from collected clinical 
samples	(urine,	stool,	pus,	blood,	swabs	and	body	fluids)	
of	inpatient	and	outpatient	departments	(IPD	and	OPD)	
patients of IMS and Sum Hospital, Bhubaneswar. Isolated 
bacterial strains were cultured on suitable specialized 
media,	and	biochemical	identifications	of	isolated	strains	
along with corresponding reference strains obtained 
from Microbial	Type	Culture	Collections	(MTCC).	All	
bacteria	 isolated	 from	 clinical	 samples	were	 identified	
with standard Clinical Laboratory Standard Institute 
(CLSI)	guidelines	(CLSI,	2011).	Antibiotic	susceptibility	
of clinically isolated bacteria were carried out by the 
Kirby-Bauer’s/ disc-diffusion method. 

Collection of plant material

Plants were collected from Kalahandi forest during 
December	 2009	 (Table	 1).	 During	 the	 collection	 of	
plants,	 15	 hamlets	 (villages)	 of	 Junagarh	 block	 of	
Kalahandi	district	(Odisha)	were	surveyed.	Junagarh	is	
situated at 19º.10’ and 20º.30’ north latitude and 82º.30’ 
and 83º.50’ east longitude. The survey was done with 

a questioner and personal interview, using the snowball 
technique	in	survey	and	sampling	(Haines,	1924;	Panda	
and	Padhy,	2008)

Antibacterial assays of plant extracts Agar-well 
diffusion method

An aliquot of 100 µL of plant extract was taken in 
MHA bacterial culture to know its antibacterial activities. 
An aliquot of 100 µL 30 µg/mL chloramphenicol with 
an average diameter of zone of inhibition of 21 mm and 
10	%	DMSO	solution	was	the	reference	control;	10	%	
DMSO solution had no antibacterial activity. 

RESULTS

Isolation and identification of bacteria from 
clinical samples 

Twenty	 four	 bacterial	 taxa	 (18	 GN	 and	 6	 GP	
bacteria)	 were	 isolated	 from	 blood,	 CS,	 ED,	 DC,	
sputum, stool, swabs and urine. Colony morphology 
of isolated bacteria and corresponding MTCC strains 
of GN bacteria simultaneously were noted. All colony 
morphology of isolated GP bacteria and corresponding 
MTCC strains simultaneously were noted  and 
biochemical	identification	of	GP	cocci,	catalase,	oxidase	
and	 coagulase	 tests	 were	 also	 performed	 (Table	 3b).	
Results of tests and morphology of colonies helped the 
assignment of clinical isolates to suitable taxa, along 
with used standard strains obtrained from Microbial 
Type	Culture	Collection	(MTCC),	Chandigarh.

Antimicrobial activities of medicinal plants

Ethnomedicinal information on 5 plants was 
documented along with details of modalities about crude 
extracts	as	medicine	for	many	ailments	(Table	1).	Most	
of these plants were lesser-known/ non-common and are 
in the use by aborigines for infectious diseases. Apart 
from these, crude extracts of these 5 plants were also 
used by the tribal peoples for treating other diseases, 
such as, allergies, asthma, bronchitis, dyspepsia, leprosy, 
jaundice, cholera, malaria, rheumatism, nausea, fever, 
colitis, skin, stomachache, respiratory tract infection, 
infertility, skin diseases and wound infection, diarrhea 
and dysentery, etc. 

Antibacterial activity of aqueous and ethanol extracts 
of 5 plants were recorded against 24 MDR bacteria by 
the	agar-well	diffusion	method	(Table	2).	All	five	plants	
were	resulted	a	significant	antibacterial	activities	against	
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isolated 24 MDR pathogenic bacteria. A. mexicana 
registered a noticeable antibacterial activity against A. 
baumannii, C. violaceum, K. oxytoca, S. marcescens, S. 
paratyphi A, S. aureus, S. epidermidis and S. pyogenes. 
Likewise extract of A. salvifolium, registered good 
antibacterial activity against A. baumannii, E. coliI, K. 
oxytoca, K. pneumonia, P. aeruginosa, S. marcescens, 

E. faecalis, S. aureus, S. epidermidis, S. mutans and S. 
pyogenes. Similarly B. monosperma, C. albidum and 
S. nuxvomica	 had	 registered	 significant	 antibacterial	
activities against P. aeruginosa, S. dysenteriae, E. 
faecalis, S. paratyphi A, E. faecalis, S. aureus, S. mutans 
and S. pyogenes.	(Table	2)

Table 1 Ethnolic medicinal information of 5 plants used

Sl.
No. Name of plant Name of family

Local name 
Parts used

Ethnomedicinal uses 

1

Argemone 
mexicana L. Papaveraceae

Bada gokhura, 
Agara (NE) Stem, leaf, 

seed

Used for scabies, eye troubles, menorrhea, sperma-
torrhoea, jaundice and wound infections. A tea spoon 
of latex is given every day during jaundice.

2

Alangium salvi-
folium	(L.f.)	 Cornaceae

Ankuli (NE) Root, leaf, 
seed, bark

Leaves, roots, seeds and the bark of the plant is used 
in the preparation of decoction and making pills. 
Leave are used in the treatment of rabies

3

Strychnos nux-
vomica L. Loganiaceae

Kochila	(NE)
Leaf

Mixed with lemon juice and made into pills and tak-
en orally during acute diarrhoea, dysentery, arthritis, 
rheumatism and piles.

4

Butea mono-
sperma Lam. Fabaceae

Palasa	(NE) Leaf,	 flow-
er

For	blood	pressure,	flowers	are	soaked	in	warm	wa-
ter	overnight,	filtered	and	filtrate	is	taken	in	empty	
stomach for a month. One table spoon of decoction 
is given for 3 days after 5th day of menstruation for 
conception.

5 Combretum 
albidum G. Don Combretaceae

Piluki(NE)
Leaf

It acts as potent antitubercular and used to cure liver 
and is useful in diarrhoea. It is also used in fever, 
inflammations,	amenorrhoea.
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Table 2 Antibacterial activity of aqueous extracts of 5 plants by the agar-well diffusion method against 
MDR bacteria.

Sl. 
No. Bacteria A. mexicana A. salvifo-

lium B. monosperma C. albidum S. nuxvomica

A. baumannii 16 18 18 19 8

C. violaceum 19 12 14 18 22

C. freundii 10 15 16 14 14

E. aerogenes 12 12 12 18 12

E. coli 12 16 17 19 17

K. oxytoca 17 16 17 19 17

K. pneumoniae 12 17 18 8 18

P. vulgaris 14 14 16 16 14

P. mirabilis 14 14 14 12 18

P. aeruginosa 12 20 19 16 17

S. boydii 13 10 12 16 16

S. dysenteriae 12 15 15 21 16

S.  flexneri 12 10 18 12 18

S. sonnei 12 12 13 18 22

S. marcescens 16 16 18 10 16

S. typhi 12 15 16 19 14

S. paratyphi A 16 15 16 16 16

S. paratyphi B 12 15 16 18 14

E. faecalis 15 18 15 26 19

S. aureus 19 20 17 26 20

S.saprophyticus 14 12 19 24 15

S. epidermidis 19 16 16 22 22

S. mutans 12 16 18 25 18

S. pyogenes 18 19 16 27 22

DISCUSSIONS

The antibiotics used so for against any bacterial 
pathogen including P. aeruginosa are from microbial 
sources. Gradually, the target bacterium develops 
resistance to those antibiotics readily and survives. 
Moreover,	 crude	 drugs	 from	 eukaryotic	 systems	 (as	
plants)	 have	 an	 array	 of	 compounds	 against	 which	
resistance can never be developed in any pathogen. 

In fact, eukaryotic compounds in crude extracts when 
employed against a pathogen, a synergistic effect is 
achieved	with	the	eventual	control	of	the	pathogen;	that	
is how certain plants are reported to be highly successful 
and popular in managing infections in ‘traditional health 
care systems’, worldwide. By the by, the development of 
scientifically	un-approved	drugs	has	proliferated	so	much	
that the plant-based crudemedicine trade in local and 
international markets is popular, worldwide 24. Studies 
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on crude phyto-extracts in monitoring of antimicrobial 
activities of plants are of practical importance. Herein, 
the	efficiency	of	A. mexicana in the control of several 
types of infections in the age-old ‘low-cost health-
care module’ of marginalized and poverty-stricken 
aborigine-folklore of India in crude plant extract 24-26; 
A. mexicana belongs to the plant-family, Papaveraceae 
to which another the most successful medicinal plant, 
Papaver	 somniferum,	 (yielding	 morphine	 and	 many	
more)	belongs,	in	controlling	in	vitro	MDR	strains	of	P.	
aeruginosa. Reminded that it is the causative organism 
in bacteremic form of pneumonia of aged and immune-
compromised patients in bringing 80% mortality 27. This 
study of antibiogram of clinical isolates of P. aeruginosa 
should be helpful to establish appropriate treatment 
regimen in a situation of changing epidemiology of 
the organism. More particularly, corneal infections are 
rapidly progressive and require immediate appropriate 
chemotherapy for control of the infection 28. 

 In this study we tried to explore the antibacterial 
property of the ethanolic seed extracts of the Strychnosnux 
vomica seeds. Results showed antibacterial activity and 
poor antifungal activity by the ethanolic seed extract. 
Our study contradicted the earlier reports of Gnanavel et 
al	(2012)	in	which	herbal	extracts	inhibited	only	the	gram	
positive bacteria 29. Whereas in our study we got better 
inhibition of the seed extract over gram negative bacteria, 
which	marks	an	important	finding	as	we	have	proved	it	
again that this plant has got lot of antibacterial activity. 
R.	Mahalingam	et	 al	 (2011)	 has	 proved	 the	 exhibition	
of antibacterial activity of ethyl-acetate and n-butanol 
root extracts of Strychnos nux vomica in which the 
zone of inhibition ranged from13 -16mm against tested 
pathogens 30. Antibacterial activity effect of ethanolic 
extract of bark of the strychnos nux vomica was reported 
earlier, in which Escherichia coli was the organism which 
showed inhibition which was similar in our study also31. 

Staphylococcus aureus, Acinetobacter sp, Klebsiella sp, 
P.aeruginosa, S.typhi, V.cholerae microbial organisms 
have shown inhibition to ethanolic and water extracts 
of Strychnos nux vomica leaves and bark whereas 
C.fereundii, C.violeceum, E.coli, Proteus species didn’t 
showed any inhibition as reported in an earlier study 32. 
In our results we didn’t see any antimicrobial activity of 
the ethanolic extract against Bacillus subtilis, Salmonella 
typhi and Proteus. Antifungal activity against fungal 
samples	like,	Aspergillus	niger,	Aspergillus	flavus,	and	
Candida albicans was not promising as we didn’t see any 

inhibition activity. Previous reports on the same fungi 
using methanolic and aqueous extracts of Strychnos nux 
vomica leaves showed no antifungal activity, however 
n-butanol extract have showed promising results.. 
Ethanolic bark extract had registered a good control 
on National Type Culture Collection bacterial strains 
(drug	sensitive	 strains	of	S.	aureus,	Bacillus	cereus,	P.	
aeruginosa	and	E.	coli),	with	the	highest	sizes	of	zones	
of inhibition against the used bacteria, at around 100 mg/
mL with the aqueous extract of the plant 33. 
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ABSTRACT

Dermatophyte	species	are	normal	keratinophilic	organisms	in	charge	of	superficial	contaminations	called	
dermatophytosis or ringworm and made out of three anamorphic genera, Trichophyton, Microsporum and 
Epidermophyton. Using a few reciprocal atomic techniques, dermatophytes have been appeared to comprise 
a homogeneous gathering of species with low hereditary decent variety standing out from high phenotypic 
heterogeneity. Our aim of the study was to identify dermatophytes with biomaterial such as primers for early 
detection. Till now much of the studies has been done through polymerase chain reaction and few advance 
techniques been used .In contrast, in all but a few cases distinction between dermatophyte strains has failed, 
which has hindered the development of molecular-based epidemiological investigations. Here we focused 
on	specific	primers	to	detect	dermatophytes	at	the	earliest.
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INTRODUCTION 

Dermatophytes are growths that can attack 
keratinized tissues, causing diseases of the skin, hair 
and nails1. Relatively every human contracts something 
like one such disease in their lifetime. Because of this 
high occurrence, more than 500 million US dollars 
are spent every year on antimycotic treatment against 
dermatophytes2. The predominant species experienced in 
dermatology are grouped in three genera: Trichophyton 
, Microsporum and Epidermophyton. Trichophyton in a 
cutting edge sense contains the anthropophilic species, 
alongside species tainting tamed creatures3.

Routine methodology for dermatophyte species 
distinguishing proof depend on examination of the 
province	(pigmentation	of	the	surface	and	invert	sides,	
geography,	 surface,	 and	 rate	 of	 development)	 and	

tiny	 morphology	 (size	 and	 state	 of	 macroconidia	 and	
microconidia, spirals, nodular organs, and pectinate 
branches).	 Encourage	 recognizable	 proof	 qualities	
incorporate	nourishing	necessities	(vitamins	and	amino	
acids)	and	temperature	resistance,	and	in	addition	urease	
generation, antacid creation of bromocresol purple 
medium, in vitro hair aperture, and so forth4. The particular 
distinguishing proof of dermatophytes isn’t constantly 
conceivable utilizing these conventional, phonetic 
approaches5-7. Molecular apparatuses, for example, 
RFLP,	 arbitrary	 intensification	 of	 polymorphic	 DNA	
and	other	DNA	fingerprinting	techniques,	have	likewise	
been utilized for the ID of chose dermatophytes8-11. 

In the mid 1980s, nucleic corrosive based strategies 
were utilized to attempt to determine inquiries regarding 
the transformative connections between dermatophytes. 
Other atomic techniques that are not reasonable for central 
investigations, have been as of late created to encourage 
the depiction of species and strains. Demonstrative and 
epidemiological applications are conceived.

In spite of the fact that there has been ongoing 
advancement in the improvement of a continuous PCR 
for some dermatophytes12, there is no report of the 
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utilization	of	transformation	filtering	approaches.	PCR-
based SSCP investigation has a dazzling limit with 
regards to the atomic distinguishing proof of different 
pathogens13, gave appropriate DNA markers being used. 
The	 first	 genotypic	 study	 on	 dermatophytes	 used	 the	
base composition of chromosomal DNA of 34 species 
belonging belonging to the three genera. It showed 
unexpected results: all species were found to have G»C 
molar fractions within a narrow range of 48·7–50·3% 14.

The exact role of drug resistance in treatment failure 
is not clearly understood. This study was designed to 
identification	of	 dermatophytes	with	biomaterials	 such	
as primers for early detection.

MATERIALS AND METHOD

This was an absolutely lab based investigation 
incorporating continuous examples got in the mycology 
research facility from 200 patients clinically associated 
with dermatophytosis from the dermatology outpatient 
division of IMS and SUM Hospital from June 2015-
2016 . Rehash tests from patients were avoided. Moral 
leeway from the organization was not required, as the 
examination consolidated the examples sent for routine 
parasitic examinations and the concise clinical history 
(statistic	 information,	 clinical	 introduction,	 and	 site	 of	
association)	fused	in	the	examination	was	given	on	the	
examination order frame sent with the example. No 
extra clinical history was gathered from the patients, and 
no follow-up was performed. 

Tests got were subjected to coordinate minute 
examination utilizing 10% KOH for skin scrapings or hair 
and	20%	KOH	for	nail	tests.	For	essential	confinement,	
the examples were vaccinated in Sabouraud’s dextrose 
agar	(SDA)	slants	and	were	hatched	at	25	°C	for	30	days	
before crediting them as negative for fungi.

Recognizable	proof	of	the	disconnects	was	finished	
by standard mycological research facility strategies 
including morphology on SDA and potato dextrose agar 
(PDA).	Slide	culture	or	microculture	was	done	to	consider	
the morphology of microconidia and macroconidia, 
the nature of the sporulation, the development of 
chlamydospores, or the exceptional structures, for 
example, spirals, pectinate, the racquet hyphae on corn 
dinner	agar	(CMA)	and	PDA.	Other	extraordinary	tests	
were performed where vital including hair aperture test 
and development on rice grain medium. Biochemical 
tests with urea hydrolysis, 1% peptone agar, and SDA 
with 5% NaCl were utilized for species distinguishing 
proof.

After Isolation of DNA from the respected samples 
purification	and	amplification	of	DNA	is	required

 Purification of amplified DNA

Groups of the suitable size were extracted from the 
agarose gel. DNA extraction from the extracted gel parts 
was performed and PCR Clean-up unit as indicated by 
the maker’s directions.

RESULTS AND DISCUSSION

For choice of the best restorative system, recognizable 
proof of dermatophytes at the sort or species level is 
important. Since traditional research facility systems 
for the recognizable proof of dermatophytes is either 
moderate	 or	 then	 again	 need	 enough	 specificity,	 for	
some	disconnects,	the	social	qualities	were	conflicting,	
and	 additionally	 testing	 was	 required	 to	 affirm	 their	
personality15.	 	 Use	 of	 nucleic	 corrosive	 intensification	
innovation, has made fast and exact distinguishing proof 
of dermatophytes conceivable, are required15. 

Table 1. Frequency Distribution of Dermatophytes Identified

Disease T. rubrum T. mentagrophytes E. floccosum                       T. verrucosum

T.corporis 25 11 3 0

T. cruris 17 12 6 0

T. ungium 4 12 8 0

T. pedis 1 2 4 0

T. barbae 6 2 0 6

Total 152 39 19 6
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Table 2. Dermatophytes found in male and in 
females patients in this study

Result Male Female Total

Dermatophytes 40 14 54

Non Dermatophytes 37 20 57

Total 77 34 111

Table 3. Standard strains of dermatophytes used 
in this study

Genus Species MTCC N/A

T.mentagrophytes var. mentagrophytes MTCC3272

T.mentagrophytes var. interdigitale MTCC8475

Microsporum canis MTCC4473

Table 4. Restriction fragments length 
polymorphism patterns according to species

Species BsrDI

Tricophytes rubrum A

T.mentagrophytes var. mentagrophytes B*

T.mentagrophytes var. interdigitale B*

T.tonsurans B*

Microsporum canis C

M.gypseum D

Table 5: Trichophyton soudanense strain ATCC 24583 putative secreted metalloprotease 1 (MEP1)

Gene Forward primers Annealing 
temperature Reverse primers Annealing 

temperature
Size of 
amplicons

MEP1 CGCAAGGCTCTCAATCTTCC 58.99 TCCAGGTCAGAGCCAAAGAG 59.02 160

TCTTTGGCTCTGACCTGGAG 59.02 ATGATTTCACGCTTGCCCTC 58.90 240

ACGAAAAGGCCGGAAACTTC 59.05   ATGATGGTTCCAGCCTCGAA 59.09 208

AGGGCAAGCGTGAAATCATC 58.90
GTAGGTCTTGGGTGGGTTCA

59.94 224

ACAACTACAGACCAAGCCCA 68.86 GAAGTTTCCGGCCTTTTCGT 59.05 170

Table 6: Trichophyton rubrum strain BMU01672 putative secreted metalloprotease 1 (MEP1) gene, 
partial cds

gene Forward primers Annealing 
temperature Reverse primers Annealing 

temperature
Size of 
amplicons

MEP1 CGCAAGGCTCTCAATCTTCC 58.99 TCCAGGTCAGAGCCAAAGAG 59.02 160

TCTTTGGCTCTGACCTGGAG 59.02 ATGATTTCACGCTTGCCCTC 58.90 240

ACGAAAAGGCCGGAAACTTC 59.05 ATGATGGTTCCAGCCTCGAA 59.09 208

AGGGCAAGCGTGAAATCATC 58.90 GTAGGTCTTGGGTGGGTTCA 58.94 224

ACAACTACAGACCAAGCCCA 58.86 GAAGTTTCCGGCCTTTTCGT 59.05 170
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Table 7: Arthroderma uncinatum strain ATCC 28454 putative secreted metalloprotease 1 (MEP1) gene, 
partial cds

Gene Forward primers Annealing 
temperature Reverse primers Annealing 

temperature Size of amplicons

MEP1 TCACGCAACCTACCAAGTCT 58.95 GGGGATGTCTTGAGGTTCCA 59.01
No	bands	amplified

TTGCTCAGTACAACCCCGAT 59.02 CGTGGTTGTTGGTCTGGAAG 59.06
No	bands	amplified

ACCGACCAAATGCCAAGAAC 59.04  CCTGGGCGTTCAAAATGACA 59.04
No	bands	amplified

CTCCCGAATCCAAGCCAATG 58.97 AGGTCAAGGCCAAAGATCCA 58.92
No	bands	amplified

GACCCTACCGCCAAACTTTG 59.12 ACTTGGTAGGTTGCGTGAGA 58.95
No	bands	amplified

PCR RFLP gives a quick and down to earth 
instrument for distinguishing proof of dermatophyte 
confines	that	 is	free	of	morphological	and	biochemical	
qualities and along these lines improves research facility 
conclusion of dermatophytosis16. Atomic systems are 
more helpful for dermatophyte recognizable proof as they 
are quick and more delicate.  Besides, these techniques 
depend on hereditary cosmetics, or, in other words than 
phenotypic portrayal, and they can recognize atypical 
dermatophytes that couldn’t be distinguished by culture-
based procedures17. These genotypic methodologies 
can recognize the dermatophytes to the species and in 
addition the strain levels18-19.
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ABSTRACT

Background:	Type	2	diabetes	mellitus	 (T2DM)	 is	a	common	multifactorial	genetic	 syndrome,	which	 is	
determined by several different genes and environmental factors. It now affects 150 million people worldwide 
but its incidence is increasing rapidly because of secondary factors, such as obesity, hypertension, and lack 
of physical activity. The genetic study should be carried out to determine the genetic factors involved in type 
2 diabetes mellitus. 

Aim:	To	find	 out	 the	 genetic	 diversity	 of	T2DM	with	 respect	 to	TCF7L2,	MTHFR,	KCNJ11,	 FOXO1,	
CNDP1 gene in comorbidity patients. 

Materials and Method: A total of 50 diabatic patient’s blood samples were collected and their different 
clinical	 tests	 were	 evaluated.	 Five	 genes	 (TCF7L2,	 MTHFR,	 KCNJ11,	 FOXO1,	 CNDP1)	 associated	
with T2FM were downloaded from NCBI and their respective primer were designed with primer 3 tool 
online	software.	The	synthesized	primers	were	used	for	PCR	and	amplified	products	were	sequenced	with	
sangers	methods	and	verified	in	BLAST.	After	identification	of	gene,	the	sequence	were	submitted	through	
blanket and accession numbers were documented.  The genetic diversities were determined with different 
phylogenetic trees. 

Results: Among 50 T2DM patients 12 were selected for genetic analysis with respect to their other 
comorbidity	diseases.	Out	of	12	patients	TCF7L2	primer	was	amplified	with	10	patients	samples,	MTHFR	
primer	was	amplified	in	9	patients,	CNDP1	primer	was	amplified	in	5	patients,	KCNJ11	primer	was	amplified	
in	5	patient.	There	was	no	amplification	with	FOXO1	primer.	From	five	primers,	the	sample	amplified	with	
TCF7L2 primer was most. So in our case TCF7L2 gene was present in maximum patients. 

Conclusions: The study described here will help to establish whether providing type 2 diabetes genetic risk 
information in a primary care setting can help improve patients’ clinical outcomes, risk perceptions, and/or 
their engagement in healthy behavior change. In addition, study design features such as the use of existing 
clinic personnel for risk counseling could inform the future development and implementation of care models 
for the use of individual genetic risk information in primary care.
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 INTRODUCTION

Type	2	diabetes	 (T2D)	 is	a	complex	multifactorial	
disorder which occurs due to chronic hyperglycemia, 
impaired insulin secretion from pancreatic b-cells. 
Increased glucagon secretion from pancreatic a-cells 
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and insulin resistance in target tissues is another effect of 
type 2 diabetes. For which aging populations, increasing 
prevalence of obesity and physical inactivity happens. 
The number of patients with T2D has dramatically 
increased worldwide 1.

A number of genome-wide association studies in 
diverse	 human	 populations	 have	 identified	 more	 than	
60 common variants and loci associated with risk for 
T2D 2. Basically, many genes perform key regulatory 
functions in the development of T2DM, which is a 
polygenic disorder with multiple genes located on 
different chromosomes contributing to its susceptibility. 
The analysis of genetic factors associated with T2DM 
is further complicated by the fact that a variety of 
environmental factors interact with these genes to produce 
the disorder. In contrast to T1D and T2D, monogenic 
diabetes represents a form of non-autoimmune, early 
onset diabetes that is primarily genetic. Maturity onset 
diabetes	 of	 the	 young(MODY),	 first	 reported	 in	 1974	
3. MODY is estimated to represent 1–2% of diabetes 
4. More than 40 genetic variations that modify the risk 
of	T2DM	development	have	been	identified.	Causative	
genetic variations of several monogenic forms of 
diabetes, including maturity-onset diabetes of the young, 
neonatal diabetes and maternally inherited diabetes and 
deafness	were	successfully	identified	using	this	approach	
5,6,7.   MODY forms of diabetes occur before the age of 
25	years.	The	first	gene	causally	implicated	was	coded	
for	the	enzyme	glucokinase	(GCK)4.	A	few	years	later,	
two other monogenic forms of diabetes, MODY1 and 
MODY3, were attributed to mutations in transcription 
factor	genes;	the	hepatocyte	nuclear	factor	4	and	1	alpha	
(HNF4A,	 HNF1A),	 respectively	 8,9. Numerous reports 
have been published on the genetics of T2DM with most 

recent ones showcasing the effect of SNP’s in various 
genes corresponding to risk prediction of T2DM such as, 
gene	variants	of	Transcription	factor-7-like	2	(TCF7L2),		
Methylene	 Tetrahydrofolate	 Reductase	 (MTHFR),	
Potassium	 channel	 (KCNJ11),	 carnosine	 peptidase	 1	
gene(CNDP1),	Forkhead	transcription	factor	(Foxo1).

In this study designed	 	 specific	 primers	 to	 detect	
other co-morbidities associated with T2DM. Also 
correlated with clinical and genetic.

MATERIALS AND METHOD

This is a prospective study and carried out in 
a tertiary care teaching hospital at IMS and SUM 
Hospital, Bhubaneswar. In this study all suspected cases 
of diabetes were undertaken and from the all patient the 
diagnosed diabetes population were participated for the 
further	 genetical	 study	 to	 find	 out	 other	 co-morbidity	
disease, also compared with the clinical symptoms and 
conventional diagnosis methods. 

For which we collected a total sample of 50 patients 
in IMS & SUM HOSPITAL, BBSR from march for 
our study. The samples were collected from different 
medicine wards of the hospital.

Sample collection procedure

The patient’s 2ml of blood sample was collected 
in EDTA vials to prevent clotting of blood by nurses of 
different wards. DNA were isolated and used for PCR 
amplifications.	The	previously	designed	marker	 (Table	
1)analysis	 were	 conducted	 using	 the	 genomic	 DNA	
collected from patient’s blood samples. From a total of 
50 samples, only 12 samples were used for gene analysis.

Table 1: Synthesized forward and reverse primers

SL.NO OLIGONUCLEOTIDE 
NAME SEQUENCE 5’-3’

ANNEALING 
TEMPERATURE 
(in °c)

H2O 
ADDED(µl)

1 TCF7L2 F GGTAATGCAGATGTGATGAGATCT
59.3

227

TCF7L2 R AGATGAAATGTAGCAGCGAAGTGC 221

2 MTHFR F TGAAGGAGAAGGTGTCTGCGGGA
63.85

230

MTHFR R AGGACGGTGCGGTGAGAGTG 249

3 KCNJ11 F CGAGAGGACTCTGCAGTGAG
60.4

258

KCNJ11 R GCTTGCTGAAGATGAGGGTC 259

4 FOXO1 F
65.2

214

FOXO1 R CGAAGCCCACAACCCACTGAGCATTT 234

5 CNDP1 F TCATTGAGGGATGGAAGAG
58.35

239

CNDP1 R CTGCGAGATACTGGGTGTCA 268
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base pair were mentioned . The amount of distilled 
water	added	(	in	µl)	to	use	that	primers	in	PCR	was	noted		
(Table	1).

PCR amplification result

A good quantity of DNA was revealed. All DNA 
were diluted to 1 ng/µl for 25µl PCR reactions. No result 
was	 revealed	 in	 negative	 control.	 So	 it	was	 confirmed	
that there was no contamination during PCR. Out of 
12	 samples	 TCF7L2	 primer	 was	 amplified	 with	 10	
patient’s	samples	(fig	3),	MTHFR	primer	was	amplified	
in	9	patients	(fig	4),	CNDP1	primer	was	amplified	in	5	
patients,	 KCNJ11	 primer	 was	 amplified	 in	 5	 patients.	
There	was	no	amplification	with	FOXO1	primer	which	
mean that there was no morbidities related to this FOX01 
gene	in	patients	we	had	screened.	(fig	4)	(Table	2).

Figure 3. Selected samples were amplified with TCF7L2 
primer for identification of disease related to T2D and 
sequencing

Figure 4. Selected samples were amplified with MTHFR 
primer for identification of disease related to T2D and 
sequencing

Table 2: Disease diagnosed by clinical and 
genetical

SL.NO PRIMER Disease CLINICAL GENETICAL

1 TCF7L2 T2DM 12 10

2 MTHFR NEUROPATHY 2 9

3 KCNJ11 DIABETES 12 5

4 FOXO1 OBESITY 3 0

5 CNDP1 DIABETIC 
NEPHROPATHY 2 5

RESULTS

Sample analysis    

In the Dissertation period of 3 months, a total 
number of 50 blood samples were collected from 
patients admitted to different medicine wards of  IMS & 
SUM Hospital, Bhubaneswar. The patients detected with 
T2DM and other co-morbidity diseases were admitted. 
While collecting sample age groups, sex, clinical tests 
and	diseases	of	the	patients	were	noted	cautiously	(Fig	
1).

Figure 1. Different clinical tests for DM with respect to age 
groups

A total number of T2DM patients were screened 
for FBS, PPBS, Hb1AC. It was revealed that in the age 
group of 40-49 both FBS and PPBS are high. But in the 
age group of 70-79 the Hb1AC test is more. Among 50 
patients, 33 were male and rest were female. Number 
of patients with respect to age of male and female 
were compared with T test and seen that there is no 
significance	 among	 them.	 Hence	 T2DM	 distributed		
equally in genders 

In our study we observed that most of the patients 
with type 2 diabetes were suffered from HNT. There 
was patients also had kidney, liver  and heart related 
problems. Some with asthma, migraine, gastric ulcer, 
neuro dislipidemia, cellulitis, dnp, hypothyroidism  
related	problems.	Some	of	the	male	had	BEP	issues(fig	
2).

Figure 2. Other co-morbidity associated with type 2 diabetes

For genetic study of 12 patients, 10 different forward 
and reverse primers were synthesized .The  synthesized 
primers with their nucleotide sequence and length in 
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From the selected 12 patients for clinical study 
there	 was	 10	 patients	 whose	 DNA	 get	 amplified	 with	
TCF7L2 primer, with MTHFR primer was in 9 patients 
, with KCNJ11 primer was in 5 patients ,there was no 
amplification	 with	 FOXO1	 primer	 and	 with	 CNDP1	
primer	was	in	5	patients	(Table	2).

DISCUSSION

In	 our	 study	 we	 had	 taken	 fie	 genes	 TCF7L2,	
MTHFR, KCNJ11, FOX01 and CNDP1 for gene analysis 
in T2DM. To identify these genes, a total number of 
10 forward and reverse primers were synthesized with 
the help of NCBI and batch primer 3 tool websites. We 
observed in maximum patients DNA sample the gene 
TCF7L2	(SNP	marker)	with	synthesized	primers	by	PCR	
reactions. Apart from this gene other genes MTHFR, 
KCNJ11, CNDP1 were also revealed in certain DNA 
samples with synthesized primers by PCR method. But 
the genes FOX01 were not revealed with our synthesized 
primers. 

The Department of Molecular Medicine, University 
of Texas Health Science Center, USA has done some 
research to identify TCF7L2-assoicated combinatorial 
epigenetic patterns in a diverse set of cell types and 
they	found	that	for	the	first	time	at	a	genome-wide	scale	
revealed the enhanced transcriptional activity of cell-
type-specific	TCF7L2	intragenic	enhancers	in	regulating	
gene expression 10. Tehran University of Medical 
Sciences, Tehran, Iran investigate the association 
between MTHFR genotype with diabetic neuropathy to 
determine whether C677T polymorphism can serve as 
a useful genetic marker of neuropathy among Iranian 
patients with type 2 diabetes and found that MTHFR 
677 variant confer risk for diabetic neuropathy among 
Iranian patients with type 2 diabetes 11. In another study 
MTHFR	 variants	 were	 significantly	 associated	 with	
macro albuminuria 12. 

Department of Diabetes and Endocrinology, UK 
aimed to study the effects of a wide range of KCNJ11 
mutations and of diabetes duration, in a large sample 
of patients who attempted to transfer to sulfonylureas 
from insulin and concluded that Transfer from insulin 
is successful for most KCNJ11 patients and is best 
predicted by the in vitro	response	of	the	specific	mutation	
and the duration of diabetes13.

KCNJ11-related neonatal diabetes can almost always 
be treated with oral SU therapy in place of insulin 14.

Department	 of	 Endocrinology,	 the	 First	Affiliated	
Hospital of Chongqing Medical University, Chongqing, 
China aimed to investigate the impact of FOXO1-IRS2 
interaction or the 2 genes-environment interactions on 
T2DM susceptibility in Chinese Han population and 
concluded thatan association of FOXO1 and IRS2 gene 
polymorphisms with T2DM in Chinese Han population, 
supporting FOXO1-obesity interaction as a key factor 
for the risk of T2DM 15. 

CONCLUSION

The disease diagnosis through molecular method 
is more authentic as compared to conventional method. 
Here we have diagnosed 50 patients by conventional 
method and with the help of synthesized primers. We 
have detected other co morbidity diseases with respect to 
diabetes. The genetic study will help to establish whether 
providing type 2 diabetes genetic risk information in a 
primary care setting can help improve patients clinical 
outcomes, risk perceptions, and/or their engagement 
in healthy behavior change. In addition, study design 
features such as the use of existing clinic personnel for 
risk counseling could inform the future development and 
implementation of care models for the use of individual 
genetic risk information in primary care.
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ABSTRACT

Background:	Urinary	Tract	Infection	(UTI)	prevails	to	be	the	most	common	infection	among	all	nosocomial	
infections. Due to indiscriminate, misuse and over use of antibiotics in ICU, it reveals multidrug resistant 
(MDR)	strains.	Proper	antibiograms	study	should	be	carried	out	before	empirical	therapy.		

Aim: In this study, we aimed to investigate the common isolates of UTI and their drug susceptibility test and 
identified	the	gene	responsible	for	resistance	to	tigecycline	antibiotic.		

Materials and method:	This	study	was	executed	with	routine	microscopic,	identification	of	organisms	and	
drug sensitivity of isolates from 270 urine samples for a period of six months at Institute of Medical Science 
and	 SUM	Hospital,	 Bhubaneswar,	Odisha.	Bacteria	were	 identified	with	 universal	 primer	 (16S	 rRNA).	
Bacteria	having	tigecycline	resistant	genes	were	identified	using	specific	primers.

Results:	 From	 270	 urine	 samples,	 128	 showed	 significant	 growth.	P. aeruginosa was common isolate, 
followed by S. aureus, E. coli. In case of fungus, C. albicans	 was	 common.	 Bacteria	 were	 identified	
using	16S	rRNA	primer	(8F,	1541R).	Drug	susceptibility	pattern	reveled	highly	resistant	to	imipenem	and	
azithromycin in case of Gram negative bacteria. However, colistin was sensitive to all. In case of Gram 
positive	 cocci,	 ciprofloxacin	 and	 penicillin	 remained	 high	 resistance	 but	 chloramphenicol	was	 the	most	
sensitive.	For	 fungal	 isolates	 amphotericin	 and	fluconazole	 remained	highly	 resistant	while	 itraconazole	
showed	high	sensitive.	By	using	specific	primers	(SoxS,	acrA	and	tolC),	tigecycline	resistant	genes	were	
identified	in	E. coli and Shigella species.

Conclusion:	Empirical	use	of	antibiotic	should	not	be	practiced	while	prescribing	drugs.	Proper	identification	
and drug susceptibility pattern of organisms should be conducted before prescribing a drug. PCR method 
should be implemented for early detection of antibiotic resistance patterns.

Keywords: Nosocomial infection,  MDR, 16S rRNA, Tigecycline, Empirical therapy, ICU.
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INTRODUCTION

Among all nosocomial infections, Urinary tract 
infection	 (UTI)	 prevails	 to	 be	 the	 most	 common	 all	

around the globe1. UTIs are caused by microbial invasion 
into urinary tract that extends from renal cortex of 
kidney to the urethral meatus. Many evidences revealed 
that UTI is solo responsible for high consumption of 
antibiotic in both community and hospitalized patients1.

In hospitals prolonged use of catheter increases 
the chances of UTI. But recurrence of UTI can lead to 
irreversible damage of the kidneys, resulting in renal 
hypertension and renal failure2. Another type of UTI is 
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kidney infection, also known as pyelonephritis. But this 
can be diagnosed by quantitative urine cultures and bit 
more prolonged course of antibiotic therapy3.

In case of elderly individuals, colonization of 
bacteria in genitourinary system is common at any time. 
These bacteria may be associated with symptoms and 
thus require treatment with an antibiotic. The presence 
of bacteria in the urinary tract of older adults, without 
symptoms or associated consequences is also a well-
recognized phenomenon, which may not require 
antibiotics4. But use of antibiotics in this context 
facilitates the emergence of multidrug resistant bacteria. 
The admittance of old aged patients to hospitals have 
low immune-competence as compared to adults, which 
reveals more UTI5.

Emergence	 of	multidrug	 resistant	 bacteria	 (MDR)	
in	 present	 world,	 pose	 epic	 difficulties	 in	 clinical	
management by increasing the overall vulnerability of 
human health particularly in developing countries like 
India6,7. 

Many factors paves the path for emergence of MDR 
bacteria:	 first,	 for	 quick	 relieve	 from	 infection,	 use	 of	
latest generation form of antibiotic8;	second,	giving	less	
importance	to	drug	history	of	patient	during	prescription;	
third, irregularity in the use of antibiotics by the patient 
during	treatment	period;	fourth,	lower	level	of	dose,	far	
below the ‘mutant preventive concentration9;	fifth,	intake	
of medicines by patients without a proper prescription10.

Occurrence of nosocomial infections from intensive 
care	 units	 (ICUs)	 has	 also	 been	 reported	 due	 to	 the	
‘severity of infection by one or other pathogen in patients 
with pestiferous wounds.’ Despite of better cleanliness 
around the hospital environments, device associated 
infections has also been reported from many hospitals 
due to human error11.

An important cause of nosocomial infection can be 
sited as lack of general awareness among the public as 
well as health care workers. However, awareness can 
be sprouted among public under an effective medical 
surveillance system12. For prevention aseptic general 
practices must be used and proper antibiotic should 
be	 prescribed	 by	 proper	 culture	 and	 identification	 of	
microorganisms. So microscopic analysis and proper 
identification	should	be	carried	out	for	better	treatment	
and rule out the prescription of antibiotics.

In this study, the causative organisms for UTI as 
well as their antibiotic sensitivity pattern  was carried out 
among all patients admitted to neuroscience intensive 
care	unit	(NSICU)	of	a	tertiary	care	teaching	hospital	in	
eastern Odisha.

MATERIALS AND METHOD

This prospective study was carried out for a period 
of	 6	 months	 (Jan	 to	 June	 2018)	 and	 this	 study	 was	
approved from the Ethics Committee of our esteemed 
Institute. A total of 270 urine samples were obtained from 
Neuroscience	 Intensive	 care	 unit	 (NSICU),	 IMS	 and	
SUM Hospital, Bhubaneswar, Odisha. All the samples 
were processed with in 3 hr of collection, for routine 
microscopic urine were centrifuged at 19,000 RPM for 
5 minutes. The pallet was collected and inoculated on 
Cystine-Lactose-Electrolyte	 Deficient	 (CLED),	 Blood	
Agar	 (BA)	 and	 MacConkey	 Agar	 (MAC)	 plates	 and	
incubated	 at	 37°C	 for	 24	 hours.	All	 the	 bacteria	were	
identified	 with	 culture	 morphology	 and	 biochemical	
tests of conventional methods and antibiotic sensitivity 
patterns were carried out by disc diffusion methods. 

RESULTS

Of	 the	 270	 urine	 samples,	 128	 (47.4%)	 showed	
significant	 growth.	More	 than	 3	 colony	 cultures	 were	
taken as contamination. Out of 128 growths, 39.25% had 
single colony, 7.03% had two colonies and 0.74% had 
three	colonies.	(Table1)	

Table 1: Occurrence of colony from single culture.

Sl. No No. of colony Frequency Percentage

1 Single colony 106 39.25

2 Two colonies 19 7.03

3 Three colonies 2 0.74

4 More than three 
colonies 1 0.37

5 No growth 142 52.29

Total 270

Samples were collected from different age groups 
of both male and female patients, admitted to NSICU. 
Male patients were more in number than female patients. 
Age group study revealed that admittance of patients of 
age	group	40-60	had	highest	(38.1%)	percentage	among	
others.	(Table2)
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Table 2: Distribution of patients according to age groups.

Sl.no Age group No. of males No. of females Percentage

1 0-20 7 1 2.9

2 20-40 31 22 19.6

3 40-60 74 29 38.1

4 60-80 61 30 33.7

5 80-100 11 4 5.5

 Total 184 86  

Patients having many diseases were admitted, whereas Diabetic patients were more than others. This study also 
revealed	that	female	patients	with	Urinary	Tract	Infection	(UTI)	were	more	in	number	than	male	patients.	(Table	3)

Tab 3: Distribution of patients according to diseases.

Sl. No Name of diseases Number of males Number of females

1 Diabetes 20 14

2 RTA 17 0

3 SAH 10 3

4 Head injury 18 0

5 ARDS 5 4

6 HTN 13 4

7 CVA 35 12

8 UTI 1 12

9 Others 65 37

 Total 184 86

Routine and microscopic of urine samples concluded that presence of fungus, crystals, pus cell, hyphae and 
bacteria in case of diabetic patients was more than others. In case of urinary tract infection patients the occurrence of 
bacteria	was	high.	(Table	4)

Table 4: Routine and microscopic (in %) of urine samples with diseases

Sl.NO Diseases Pus cell RBC WBC Fungus Hyphae Crystals Bacteria

1 Diabetes 80 10 30 86 90 100 50

2 RTA 40 20 45 0 0 12.2 0

3 SAH 56 10 20 0 0 19.6 0

4 Head injury 20 0 12 0 0 10 0

5 ARDS 30 0 11.5 12 14 5.5 0

6 HTN 45 0 23 56.5 58.5 21.4 0

7 CVA 55 20 56 45.2 46.1 10.9 22.5

8 UTI 60 10 41 30 36 21.4 56.4

9 Others 88 40 55.3 34.8 40 30.1 10.1
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The distribution of gram negative and gram positive 
isolates is listed in table 5. Of all bacteria, Pseudomonas 
sp.	 (21.9%)	was	 frequent,	 followed	by	Staphylococcus 
aureus(14.6%),	 E.coli	 (10.9%),	 Enterococcus 
(9.7%),	 Coagulase negative Staphylococcus	 (9.7%),	
Streptococcus	 (8.5%),	 Shigella sp.	 (7.3%),	 Proteus 
vulgaris	 (4.8%),	 Acinetobacter sp.	 (4.8%),	 Gram 
positive Bacillus	 (3.6%),	 Serratia sp.	 (2.4%)	 and	
Enterobacteraerogenes	(1.2%).

Susceptibility Data

For all gram negative and gram positive bacteria, 
16 different antibiotics of different class were used. 
For gram negative bacteria, 10 class of antibiotics and 
for gram positive bacteria, 8 classes of antibiotics were 
chosen. 

Gram negative bacteria data

Out of 10 class of antibiotics, gram negative bacteria 
were highest resistant to macrolids, carbapenems, 

aminoglycosides, oxazolidinones. But were least 
resistant	 to	 polymixins	 class.Class	 β-lactams	 showed	
variable result. Pseudomonas sp. showed highest 
percentage of resistant to all antibiotics except colistin 
(38.4%)	and	tigecycline	(45%).	Escherichia coli showed 
variable percentage of resistant to all classes. Class 
polymyxins showed highest percentage of susceptible 
for all gram negative bacteria. 

Gram positive bacteria data

Staphylococcus aureusshowed highest percentage of 
resistant	to	all	antibiotics	except	chloramphenicol	(0%).	
Streptococcus sp. and Gram positive bacillus showed 
variable results. But coagulase negative staphylococcus 
showed highest percentage of resistant to all antibiotics 
as	 compared	 to	 other	 species.	 Again	 class	 β-lactams,	
cephalosporins, macrolides and aminoglycosides were 
least susceptible for all gram positive bacteria. Class 3rd 
generation cephalosporins and chloramphenicol showed 
highest percentage of susceptible for all gram positive 
bacteria.(Table	5)	

Table 5: Total number and percentage of isolated organisms.

Sl. No Name of organisms Frequency Percentage

1 Pseudomonas sp. 18 21.9

2 Staphylococcusaureus 12 14.6

3 Eescherchia coli 9 10.9

4 Enterococcus 8 9.7

5 CONS 8 9.7

6 Streptococcus 7 8.5

7 Shigella sp. 6 7.3

8 Proteus vulgaris 4 4.8

9 Acinetobacter sp. 4 4.8

10 GPB 3 3.6

11 Serratiamarcescens 2 2.4

12 Enterobacteraerogenes 1 1.2

 Total 82  

Note:	 RTA	 (Renal	 tubular	 acidosis),	 SAH	
(Subarachnoid	 hemorrhage),	ARDS	 (Acute	 respiratory	
distress	syndrome),	HTN	(Hypertension),	CVA	(Cerebro	
vascular	accident),	UTI	(Urinary	tract	infection).

DISCUSSION

From	the	study,	it	was	confirmed	that	bacteria	have	
evolved to be resistant to different classes of antibiotic13. 

Increase of antibiotic resistant bacteria had become a 
global issue because of its capability in causing sever 
and lethal infection.12.

Our study revealed that prevalence of gram negative 
bacteria was higher and Enterobacteriace family was 
highest among them. This data was also recorded in 
many studies of UTIs14-16. 



 Indian Journal of Public Health Research & Development, November 2018, Vol. 9, No. 11        2203      

In this study, Pseudomonas sp. was the most 
frequently	 isolated	 microorganism	 (21.9%).	 But	
in other studies E.coli was the common isolate17,18. 
Staphylococcus aureus was the second most common 
isolates	 in	 our	 study	 (14.6%).	 But	 in	 many	 studies,	
other bacteria were common19.  E.coli was third isolate 
(10.9%).

Percentage resistance of all gram negative bacteria to 
imipenem was higher, which is in accordance with other 
literatures12. But in a study all MDR were susceptible for 
imipenem20. Azithromycin and clarithromycin were also 
least susceptible for all gram negative bacteria. In our 
study, resistant percentage of all gram negative bacteria 
to 3rd generation cephalosporin and amikacin was higher, 
while in other study, it showed susceptible17. All studies 
showed that colistin was susceptible for many gram 
negative	bacteria,	which	confirms	that	it	can	be	used	as	
antibiotic for UTIs.

Our article showed that Pseudomonas sp. had highest 
percentage of resistant to all antibiotics than other bacteria, 
which is in accordance with another study, where E.coli 
and Klebsiella pneumoniae being highest isolates were 
least resistant to many antibiotics than Pseudomonas 
sp. and Proteus vulgaris20. An interesting data came out 
of	 a	 study	 that	 in	ED	 (Emergency	Department)	E.coli 
remained the most common pathogen in both MDR 
and non-MDR UTIs. Among non-MDR UTIs, except 
ampicillin, other antibiotics used were susceptible. 
For	 MDR	 UTIs,	 carbapenems	 (100%)	 and	 amikacin	
(90%)	were	 susceptible21. But our study revealed that 
all organisms were high resistant to both carbapenems 
and amikacin, which is a matter of discussion that now a 
days many organisms are evolving to be MDR by being 
resistant to commonly used antibiotics.

In case of gram positive bacteria, Staphylococcus 
aureus showed resistant to all antibiotics except 
chloramphenicol. Vancomycin showed variable 
results. GPB was 100% resistant to vancomycin 
but staphylococcus aureus showed 50% resistant. 
Vancomycin was a perfect antibiotic for all grampositive 
bacteria22. But our study revealed that chloramphenicol 
is the perfect antibiotic for gram positive bacteria.

In summary, our study suggested that in NSICU 
maximum number of diabetic patients suffer from UTIs. 
The UTIs might affect the islet function or blood glucose 
control in patients with T2DM. Patients getting admitted 

to ICU should go through routine urine checkup. So that 
infection can be controlled in a least lethal condition. 
From our study, Pseudomonas sp. was highest isolated 
gram negative bacteria, followed by staphylococcus 
aureus. Antibiotic susceptibility showed resistant of 
Pseudomonas sp. to commonly used imipenem antibiotic 
but was susceptible for colistin. Staphylococcus aureus 
showed	highest	resistant	to	ciprofloxacin	and	ofloxacin	
but was susceptible for chloramphenicol. So when a 
consultant specialist prescribes antibiotics for UTIs, 
he/she should go for antibiotic susceptibity test results 
and select a best antibiotic so that chances of recurrent 
should be minimal.

CONCLUSION

This study showed that all the isolated organisms 
were resistant to more than 5 to 6 antibiotics, which 
is an alarming issue for doctors. Instead of E.coli, 
Pseudomonas sp. was highest isolates and resistant of 
it	to	many	antibiotics	confirmed	its	evolution	to	MDR.	
MDR bacteria became a major problem for the doctors 
because of its life threatening infection. A strict antibiotic 
prescription should be made to stop this infection. This 
study can be concluded that in case of gram negative 
bacteria colistin and in case of gram positive bacteria 
chloramphenicol can be used as antibiotic.
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ABSTRACTS

Background: To isolate causative organisms and drug sensitivity pattern for CSOM associated Otomycosis 
patients.	 Bacteria	 andfungus	 were	 identified	 with	 conventional	 macroscopic	 and	 microscopic	 staining	
procedures. 

Materials method: A total 128 samples were collected from ear infection patients and processed those in 
different	agar	media	for	identification	of	organism	and	for	antibiotic	susceptibility	test	of	those	organisms	
was performed against the commonly used antibiotic and antifungal drug

Result:	out	of	128	samples,	a	total	of	79	organisms	were	identified	as	bacteria	and	38	organisms	were	identified	
as fungus. It was revealed that C. tropicalis	(41.66%)	was	predominant	in	Otomycosis	andaspergillus sp. 
(5.55%)	was	the	least	causative	organism.

Conclusion: The aspergillus and candida species are the most common fungal isolates and s.aureus 
and pseudomonas species are most common bacterial isolates in ear infection. In ear discharging patient 
both CSOM and Otomycosis can be revealed. So, before treatment the causative organism and their drug 
sensitivity pattern should be carried out. The empirical therapy should be avoided and for early detection of 
drug sensitivity pattern PCR method should be implemented.

Keyword: Candida, CSOM, antifungal drug, antibiotic susceptible, Otomycosis

INTRODUCTION

In daily clinical practice, the discharging ear are 
often	due	to	Chronic	suppurative	otitis	media	(CSOM)	
and	otomycosis.	CSOM	is	an	inflammation	of	the	middle	
ear cleft, with or without intact tympanic membrane. 
CSOM	 is	 defined	 as	 infection	 of	 the	 middle	 ear	 that	
lasts for >3 months and is accompanied by tympanic 
membrane perforation1. Otitis media is known to be one 
of most common childhood infections and a leading 
reason for antibiotic prescriptions in the developed 
world2. It is one of the most common diseases of all 
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age groups, especially of childhood. The incidence of 
CSOM is higher in developing countries, especially 
among	the	low	socioeconomic	strata	of	the	society	(with	
an	 urban	 rural	 ratio	 of	 1:2)	 because	 of	 poor	 nutrition,	
improper hygiene, and lack of health education3. The 
disease is highly prevalent in tropical regions including 
South Asia4. 

Fortunately, with progress in medical diagnosis and 
antibiotic therapy, it is unusual for otitis media to manifest 
its lethal potential. Nonetheless, a clear understanding of 
the pathology of otitis media is important for the clinician 
to be able to distinguish between infection that can be 
controlled by antibiotics and those that require surgical 
intervention5. However, a systematic review found no 
clear evidence that antibiotics are effective in preventing 
the progression of AOM to CSOM even among children 
who are at high risk for the disease6. Fungal infections 
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superimposed over chronic suppurative otitis media is 
suspected when the discharging ear does not respond to 
local antibiotic ear drops7.  

Incidence of chronic suppurative otitis media has 
been reported varying from 2.55% to 9.25%. In PGI 
Chandigarh incidence was 11% in ENT OPD8.  In the 
recent year, prevalence of fungal infections including the 
middle ear and inner ear is on the increase dramatically 
because of increased use of broad spectrum antibiotics, 
cytotoxic chemotherapy, increased incidence of diabetes, 
corticosteroids, immuno-suppressants, tuberculosis and 
AIDS. In addition to these factors, poor socio-economic 
status, swimming habits, water supply, scratching the 
ear canal with infected nail with fungus may also lead 
to superadded fungus infection7,8. Use of local steroids 
provoke the incidence of fungal infections. Local 
steroids therapy lower down resistance, makes a room 
for fungus growth through external auditory canal9. 

The present study was carried out to know the 
incidence of fungal infection in CSOM patients and to 
evaluate whether the fungus is primary or secondary 
infection. Also undertaken the drug sensitivity patterns 
for both isolated bacteria and fungi.

MATERIALS AND METHOD

This prospective study was carried out in IMS and 
SUM hospital Bhubaneswar from march to June 2018.
This study was approved from the institutional ethical 
committee of the respected institute. The study was 
carried out on 128 patients attending the outpatient 
department of otorhinolaryngology. 

Processing of sample

The collected samples were processed within 4-6 
hours	of	collection.	The	samples	were	first	cultured	 in	

blood	 ager	 (BA)	 plate	 and	 MacConkey	 (MAC)	 plate	
sabouraud’s	dextrose	ager	(SDA)	plate.	The	inoculated	
plates were incubated at 37 for 24 hours to 48 hours. 
Then the samples were kept in incubation with 2ml 
of	NB	 (Nutrient	broth).	Then	after	24	hours	 the	 result	
of cultured plate was studied and noted. The isolated 
bacteria	were	identified	by	both	colony	morphology	and	
biochemical characteristics.

Antifungal Screening of isolated fungus

Fungal isolates were tested for antifungal 
susceptibility testing by using Standard Kirby Bauer’s 
disc diffusion method. Standard inoculums were 
made by taking 1-2 colonies and were dip into liquid 
SDB and put in to shaker for 3 hours. After 3 hours 
the liquid fungal culture was spread platted on SDA 
plates	 or	 Potato	 Dextrose	 Agar	 (PDA)	 plates	 using	
sterile	 spreader.	 Antifungal	 impregnated	 disks	 (Table	
4)	 were	 placed	 onto	 the	 medium	 using	 an	 automated	
disk dispenser. SDA/PDA plates were then incubated 
at room temperature for 48 hours. After 48 hours the 
clear inhibition zones were measured and interpreted by 
clinical and laboratory standards to check the resistance 
pattern of each microbial isolates.

RESULT

Ear infection is mainly caused by bacteria and 
fungus	 (CSOM	 and	 otomycosis).	 In	 this	 study	 total	
number of 128 ear infection patients was enrolled to 
known the causative organism for it. It was seen that 
among 128 ear infection patients 74 was from urban and 
rest 54 from ruralarea. With diagnosis it was revealed 44 
patients	were	chronic	suppurative	otitis	media	(CSOM)	
and rest 55 were otomycosis. It was also documented 
as 29 patients were infected with both CSOM and 
otomycosis	(Fig	1).

Fig 1: Incident of ear infections with regional distribution
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Fig 4: Number of colonies in cultured plates

Grams staining results

Grams	staining	showed	4	groups	of	results	such	as;	
Gram	 negative	 bacteria	 (GNB),	 Gram	 positive	 cocci	
(GPC),	Gram	positive	bacilli	(GPB)	and	Budding	yeast	
colony	(BYC).	Occurrence	of	BYC	was	highest	among	
all,	followed	by	GPC,	GNB	and	GPB	(Fig5).

Fig 5:Frequency of organisms

Fig 6: Gram stains result, 6a- GPC, 6b- GNB, 6c- GPB, 6d- 
BYC.

All age group patients were participated in this 
study and it was found that ear infection is common at all 
age groups. The duration of discharge was documented 
with respected to age group. ANOVA test was applied 
to know role of duration of discharge with respect to 
age group but it was revealed that statistically it was in-
significant	with	p=0.25.	So,	CSOM	and	otomycosis	can	
cause	at	any	age	groups	(Fig	2	).

Fig 2: Duration of discharge of patients with respect to age 
groups

Different types of discharges were found in this 
study and all type of discharge were documented and it 
was found that 48 patients were mucopurulent discharge. 
The nature of discharge in male and female were 
compared with T-test and it was raveled that there was 
no	 significant	with	 respect	 to	 discharge	 as	 p=0.91with	
T-test	(Fig	3).

Fig 3: Nature of discharge in ear infection patients

Bacteriological and Fungal Work

All ear swab samples were culture in different 
agar media to observe the colony, morphology of the 
organism. It was observed that in 11 samples there was 
no	 growth	 (8.59%)	 whereas	 the	 single	 colonies	 were	
identified	with	105	samples.	A	 total	no	of	117colonies	
are	identified	with	128number	of	ear	discharge	samples.	
Among	 117	 microbial	 colonies,	 maximum	 82.03℅	
single colonies were found whereas 8 double colonies 
and	4	three	or	more	colonies	were	revealed	(Fig	4).
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 Lactophenol Cotton Blue Staining of fungi 

Fig 7: Cotton blue stain of aspergillus

All	 isolated	 bacteria	 were	 identified	 with	 both	
culture morphology and biochemical test. There was 
11	bacterial	 species	were	 identified	 in	 this	 study.	The	
total number of isolated bacteria were 79 whereas 
S. aureus(22.78%)	 was	 predominant	 followed	 by	
pseudomonas aeruginosa(21.51%).A	 total	 number	 of	
11	different	bacteria	 species	were	 identified	 from	128	
samples. Total number of Staphylococcus aureus was 

18	 (22.78%),	Coagulase negative staphylococcus was 
9	 (11.39%),	 Pseudomonas species	 was	 17	 (21.51%),	
Proteus	 species	 was	 4	 (5.06%),	 Acenetobacter 
was	 4	 (5.06%),	 Salmonella	 species	 was	 4	 (5.06%),	
Streptococcus	 was	 5	 (6.32%),	 Enterococcus was 5 
(6.32%),	Gram positive bacillus	was	9	(11.39%),Shigella	
sp.	was	3	(3.79%)	and	Klebsiella	was	1(1.26%)	(Fig8).

Fig 8: 8a- Pseudomonas on NA, 8b-Klebsiella on NA, 8c-Proteus on NA, 8d-Acinetobacter on NA, 8e- Shigella on BA, 8f- 
Salmonella on BA.
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Fig 9: 9a- Cons. On NA, 9b- GPB on NA, 9c- Streptococcus on BA, 9d- S. aureus on NA, 9e- Enterococcus on NA, 9f- S. aureus 
on BA.

In	all	otomycosis	patients	the	causative	fungi	were	identified	with	the	culture	morphology,	microscopic	and	with	
specific	Candidadiffential	agar	medium.	It	was	revealed	that	C. tropicalis	(41.66%)	was	predominant	in	otomycosis	
andaspergillus	sp.	(5.55%)	was	the	least	causative	organism	in	otomycosis.	A	total	number	of	5	fungal	strains	were	
identified	in	this	study.	There	was	25℅	of	C. albicans,	41.66℅of	C. tropicalis,19.44℅	0f	C. glabrata,	8.33℅	of	C. 
krusei	and	a	total	of	5.55℅	of	aspergillus sp.	were	characterized	in	this	study	(Fig11).

Fig 10: Total Fungus isolate
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Fig 11:Resistance percentage of GPC

Fig 12: ABST for Gram positive bacteria.

Antibiotic susceptibility for Gram negative 
bacteria

A total number of 16 antibiotics of 11 classes 
of antibiotics were screened against gram negative 
bacteria and it was revealed that clarithromycin was 
most	 resistant	 and	 ciprofloxacin	 was	 more	 sensitive	
antibiotic against gram negative bacteria isolated from 

ENT discharges. Aminoglycoside group of antibiotics 
also played an important role to control gram negative 
bacteria isolated from ear infection. Pseudomonas is 
highly resistance to amoxiclav and clarithromycin i: e 
90% each. proteous sp. and Acinetobacter were both 
100% resistance to azithromycin and colistin. Salmonella 
sp. was resistance to many antibiotics like amoxiclav, 
moxifloxacin,cefoxitin	and	imipenamcilastin	(Fig13).
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Fig 14:Resistance percentage of GNB

Note: AMC- Amoxyclav, TI- Ticarcillin, CIP- 
Ciprofloxacin,	 MO-	 Moxifloxacin,	 NX-	 Norfloxacin,	
LE-	 Levofloxacin,	 CX-	 Cefoxitin,	 CTX-	 Cefotaxime,	
IC- Imipenem/Cilastin, IPM- Imipenem, GEN- 
Gentamycin, AK- Amikacin, E- Erythromycin, AZM- 
Azithromycin, CLR- Clarithromycin, TE- Tetracyclline, 
TGC- Tigecycline, COT- Cotrimaxole, CL- Colistin, 
LZ- Linezolid.

Antifungal screening test

Five species of fungi were screened with 7 antifungal 
agents	and	 it	was	revealed	 that	an	average	fluconazole	

was	most	resistance	against	all	fungus	(87.77%)	followed	
by	nystatin(84.31%).	It	was	the	most	sensitive	antifungal	
agents for all fungal species isolated from ear discharged 
(68.99%).In	this	study	C.albicans	were	highly	resistance	
to	fluconazole	 i:	 e	 88.89%	whereas	C. tropicalis were 
highly resistance to nystatin i:e 86.67% and c. krusei 
were 100% resistance to many antifungal agents like 
nystatin,	clotrimazole	and	fluconazole, C. glabrata were 
highly resistance to clotrimazole and ketoconazole and 
100%	 resistance	 to	 fluconazole	 similarly	 aspergillus	
were 100% resistance to three anti-fungal agent i:e 
amphotericin-B,	nystatin	and	ketoconazole(Fig	15).

Fig 15: Resistance percentage of fungus
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Note: AP-Amphotericin-B, NS-Nystatin, IT-Itraconazole, KT-Ketoconazole, FLC-Fluconazole, MIC-Miconazole

Fig 16: Antifungal screening of C. albican and A. fumigatus

DISCUSSION

CSOM are common conditions encountered in a 
general otolaryngology clinic setting and its prevalence 
has been quoted to range from 9% to 27.2%10,11 among 
patients who present with signs and symptoms of otitis 
externa and up to 30%12,13  in patients with discharging 
ears. CSOM is the term used to describe a variety of 
signs,	symptoms,	and	physical	findings	that	result	from	
the long-term damage to the middle ear by infection 
and	inflammation.	CSOM	is	the	inflammation	of	the	ear	
that causes recurrent ear discharge through a perforation 
of the ear drum14. It is worldwide in distribution with 
a higher prevalence in the hot, humid, and dusty areas 
of the tropics and subtropics15,16. Although rarely life 
threatening, the disease is a challenging and frustrating 
entity for both the patients and otolaryngologists as it 
frequently requires long-term treatment and follow up. 
Despite this, there could be recurrences. In the present 
study the highest incidence of fungal CSOM was noted 
in	second	and	third	decades	of	life	(more	than	60%),	and	
this observation was concurrent to the studies conducted 
by various other authors16,17. High exposure of the 
youngsters to the fungal spores might be responsible for 
high	 incidence	of	 fungal	 infections	 is	 this	 specific	age	
group18. Among the fungal etiology in CSOM, the most 
commonly isolated organisms are Aspergillus species and 

Candida species19. In the present study, Candida species 
comprised of more than 89% of the total fungal isolates, 
whereas approximately 10% of the total microorganisms 
were species of Aspergillus. According toYadav RK et 
al Aspergillus species comprised of more than 45% of 
the total fungal isolates, whereas approximately 40% 
of the total microorganisms were species of Candida 
(Reffff).	A. Flavus and A. Niger were the most common 
Aspergillus species. Among the Candida species, the 
most common isolates were C. tropicalis and c. albicans. 
Earlier study from India,16 reported higher isolation rate 
of Aspergillus species as compared to Candida species. 

Therefore, the frequency of azole-resistant 
to Aspergillus likely underdiagnosed, with a possible 
risk of unsuitable treatment. In our study, the resistance 
strains of Aspergillus were shown the positive in PCR 
with the primer designed from gene CYP51A responsible 
for voriconazole and ERG11 gene responsible for 
amphotericin b.

CONCLUSION

In ear discharging patient both CSOM and 
otomycosis can be revealed. So, before treatment the 
causative organism and their drug sensitivity pattern 
should be carried out. In case of CSOM associate with 
otomycosis both antibiotic and antifungal should be 
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prescribed for better and early treatment. The empirical 
therapy should be avoided and for early detection of drug 
sensitivity pattern PCR method should be implemented.                                                              
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ABSTRACT

Visualization	of	patients	with	Gastric	malignant	growth	(GC)	is	for	the	most	part	poor	due	to	the	absence	
of basic, helpful, and noninvasive instruments for GC discovery at the beginning period. The revelation of 
microRNAs	(miRNAs)	and	their	diverse	articulation	profiles	among	various	types	of	illnesses	has	opened	
another	road	for	tumor	finding.	The	point	of	the	examination	was	particular	preliminaries	as	a	biomarker	for	
early detection of GI tract malignancy.

Method: A total of 232 patients with gastric cancer who underwent gastrectomy and 62 healthy volunteers 
were prospectively included between Midst of 2017 and June 2018. Peripheral blood samples were collected 
before	 gastrectomy,	 and	 circulating	 tumor	 cells	 (CTCs)	were	 examined	 using	 a	 centrifugal	microfluidic	
system	with	a	new	fluid-assisted	separation	technique.

Results: In	the	wake	of	making	a	beneficiary	working	trademark	bend	to	recognize	the	discriminative	CTC	
esteem required separate patients with gastric malignant growth from solid volunteers, affectability and 
specificity	were	about	enhanced	at	a	CTC	limit	of	2	for	each	7.5	mL	of	blood.	Of	the	232	people	with	a	CTC	
level	_2	per	7.5	mL	of	blood,	(98%)	had	gastric	malignant	growth,	and	of	the	48	people	with	a	CTC	level	<2	
per	7.5	mL	of	blood,	65%		were	solid	controls.		Likewise,	the	affectability	and	specificity	for	the	separation	
of patients with gastric disease from solid controls were 86.3 % and 92.8%, separately. Be that as it may, the 
nearness of CTCs was not related with any clinicopathologic highlights, for example, organizing, histologic 
type, or mucin phenotype.

Keywords: Primer, GI tract, Biomarker, MicroRNA, Malignant

INTRODUCTION

Gastric cancer is the third leading cause of cancer 
death in the world 1,2,3. Over 8.2 million people die of 
cancer each year due to the inaccessibility of appropriate 
detection procedures and treatments 4.

Colorectal	cancer	(CRC)	is	the	third	most	common	
cancer in the world. It accounts for nearly 50,000 deaths 
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each year and is the second leading cause of cancer-
related death 5,6.	 Though	 qualified	 consideration	 and	
screening programs assume critical jobs in the survival of 
patients	with	Colorectal	cancer	(CRC),	careful	resection	
in the beginning period is the best treatment and drags 
out the survival of patients. Tragically, beginning time 
CRCs are hard to identify on account of less indications

The proteome of circulating blood has been applied 
to detect biomarkers for CRC such as carcinoembryonic 
antigen	 (CEA)	 and	 carbohydrate	 antigen	 19-9	 (CA19-
9),	but	its	sensitivity	and	specificity,	especially	for	early	
stage	colorectal	cancer,	seems	to	be	insufficient7. 

The components basic chemoresistance in gastric 
tumor are not by any stretch of the imagination known, 
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yet the accompanying instruments have been accounted 
for: diminished intracellular medication collection as 
well	as	expanded	medication	efflux,	expanded	nucleotide	
extraction repair action, avoidance of apoptosis, 
initiation	of	a	few	flagging	pathways	and	the	presence	of	
putative disease undeveloped cells. Another hypothesis 
for chemosensitivity is the malignancy undeveloped 
cell theory: a little level of growth cells, the remaining 
disease cells or the putative tumor undifferentiated 
organisms, are impervious to chemotherapy-interceded 
cell murdering, and turn into the hotspot for tumor 
backslide. On the off chance that the administrative 
instruments for keeping up this cell populace are found, 
specialists disturbing the components might be utilized 
to create novel techniques to treat gastric growth.

GC is a heterogeneous ailment in which every 
malignancy persistent displays a particular hereditary 
and	 sub-atomic	 profile.	 Sadly,	 in	 spite	 of	 the	 fact	
that a various investigations has been led on atomic 
biomarkers, the majority of the distinguished biomarkers 
bombed in the approval thinks about. Nearly patients 
with cutting edge GC still can’t be treated with a focused 
on treatment and as of now no indicative markers can be 
seen for optional anticipation. For having the capacity to 
utilize GC related biomarkers in clinical consideration 
of patients, extensive survey to decide the heading for 
distinguishing the exact biomarker pinpoint that can be 
investigated for the customized treatment.

Therefore, new methods and novel diagnostic 
biomarkers are urgently required for mass surveys of 
early events of CRC.

The bad prognosis is the result of the aggressive 
biological character of the tumor, a lack of reliable 
diagnostic techniques for early-stage detection and 
absence of effective individualized treatment 8.

The components basic chemoresistance in gastric 
tumor are not by any stretch of the imagination known, 
yet the accompanying instruments have been accounted 
for: diminished intracellular medication collection as 
well	as	expanded	medication	efflux,	expanded	nucleotide	

extraction repair action, avoidance of apoptosis, 
initiation	of	a	few	flagging	pathways	and	the	presence	of	
putative disease undeveloped cells. Another hypothesis 
for chemosensitivity is the malignancy undeveloped 
cell theory: a little level of growth cells, the remaining 
disease cells or the putative tumor undifferentiated 
organisms, are impervious to chemotherapy-interceded 
cell murdering, and turn into the hotspot for tumor 
backslide. On the off chance that the administrative 
instruments for keeping up this cell populace are found, 
specialists disturbing the components might be utilized 
to create novel techniques to treat gastric growth.

Of the numerous elements related with long haul 
survival of gastric malignancy patients, strategies 
of gastrectomy and fundamental treatment have 
been examined extensively. Albeit less examined, 
biologic varieties in gastric tumors among races 
may to some degree drive a portion of the watched 
survival inconsistencies. Later sub-atomic portrayals 
of gastric adenocarcinomas exhibit a huge sub-atomic 
heterogeneity in this growth. 9

MATERIAL AND METHOD

Patients and Specimens The study was approved 
by the Institutional Review Board and IMS & SUM 
Hospital, Bhubaneswar, Odisha. Written consent for 
using the samples for research purposes was obtained 
from all patients. Gastric carcinoma tissues were 
obtained from department of Gastroenterology from 
the concerned procedure area A to total of 236 patients 
from the the same department.  The eligibility criteria 
of	 the	 current	 study	were	 as	 follows:	 (1)	 a	 pathologic	
examination	 confirming	 the	 presence	 of	 gastric	 cancer	
and	 experienced	 radical	 surgery,	 (2)	 complete	 basic	
clinical	 data,	 (3)	 the	 absence	 of	 any	 prior	 treatment	
for	 cancer,	 and	 (4)	 no	 serious	 complications	 or	 other	
malignant disease. There were 78 males and rest 
females.	Relevant	clinical	pathologic	features	(Table	1)	
were	all	obtained	 from	 the	patients’	files.	Tumor	stage	
was	classified	according	to	the	7th	Union	International	
Cancer	Control	(UICC)	TNM	staging	system10.
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Table 1: Mucin expression in gastric cancer according to the level of circulationg tumor cells

CTC<2
(n=17)

CTC2
(n=99)

P value

Muc	expression,	n	(%) 1.000

Negative 12(14) 72(86)

Positive 5(16) 27(84)

MUC5AC	expression,n	(%) 0.397

Negative 7(19) 29(81)

Positive 10(12) 70(88)

MUC6	expression,	n	(%) 1.00

Negative 13(15 75(85) Negative

Positive 4(14) 24(86)

CD10	expression,	n(%) 1.00

Negative 16(15) 88(85)

positive 1(8) 11(92)

Mucin	Phenotype,	n	(%) 0.606

Gastric type 7(12) 53(88)

Intestinal type 3(13) 21(87)

Null type 4(22) 14(70)

Table 2: Gastric cancer primary cancer

Normal 
(N=4)  Pan Ins (N=20) Stage-1 (N=38) Stage-II (N=78) stageIII (N=5) Stage IV (N=2)

Meian survival 
(	months)

137.3 42.4 17.8 13.9 19.6

Male 3(75%) 9(45%) 9(23.7%) 44	(57%) 1(20%) 2(100%)

female 1(25%) 11(55%) 29(76.3%) 34(43%) 4(80%) 0.0%

Well differentiated 9(45%) 3(7.9%) 4(5.1%) 1(20%) 0(0%)

Moderately 
differentiated 8(40%) 23(60.5%) 41(52%) 4	(40%) 1(50%)

Poorly Differentiated 3(15%) 12(31.6%) 33(42%) 4	(40%) 1(50%)

Table 3: Sensitivity and specificity of CACAT2 and CDH1 in gastric cancer patients blood sample

GACAT2 CDH1

Gasstic 
cancer Sensitivity 

stage n Estimated value 95% CI Estimated value         95% CI

I 10 90%	(9/10)

66-91%

90%(9/10)

33-63%II-IV 32 75%	(24/32) 34%(11/32)

Total 42 79%	(33/42) 48%(20/42

Specificity	(%)

Estimated value 95% CI Estimated value         95% CI

Normal 26 86% 76-100% 92% 82-100%
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Table 4: Homo sapiens gastric cancer antigen Zg14 mRNA, partial cds

Sl no gene Forward primers Annealing 
temperature Reverse primers Annealing 

temperature
Size of 
amplicons

Zg14

AGAGAGCCACCCTGTGAAGA 59.99 CCTCCTTGGCCTTAGCTTCT 59.98 152

AGAGAGCCACCCTGTGAAGA 59.99 CTCCTCCTTGGCCTTAGCTT 59.98 154

AGAGAGCCACCCTGTGAAGA 59.99   CTCCTCCTTGGCCTTAGCTT 59.98 151

GAGAGCCACCCTGTGAAGAG 59.99 CTCCTCCTTGGCCTTAGCTT 59.98 153

TTTTCATCCCAAGCCAGTTC 60.05 TTCCTCAGCGATCTTCTGGT 59.98 241

Table 5: AY039239.1 Homo sapiens gastric cancer antigen Ga55 (TACC1) mRNA, partial cds

Sl no gene Forward primers Annealing 
temperature Reverse primers Annealing 

temperature
Size of 
amplicons

TACC1 AGAAGGCAAAGTCGCGTTTA 60.02 GCATGGCCATCCCTATTAGA 59.88 178

GGTGTTCTGGAAGGGTTCAA 59.94 GAGCTGCACTCTCAGCCTTT 59.90 187

GAATCACCCAAGAAGGCAAA 60.05   CTCCTCCTTGGCCTTAGCTT 59.88 188

ATCCACGTCATGTGGTCAGA 59.96 TCTGGCACGTCTCCTTCTCT 60.14 153

AGAAGGCAAAGTCGCGTTTA 60.02 CCAGCTGATTTCTGACCACA 59.83 229

DISCUSSION

CONCLUSIONS AND FUTURE

PERSPECTIVES

Plasmacytoma variation translocation 1 is a nearly 
very much described oncogenic lncRNA, which is 
up-controlled in malignant growths, particularly in 
numerous stomach related framework tumors, which 
incorporates oesophageal disease, GC, HCC, CRC and 
PC. We checked on GACAT2 communication with 
DNA, RNA, and in addition related proteins in event 
of stomach related framework malignant growths. It is 
enticing to guess that GACAT2 may hinder authoritative 
strides in various stomach related framework malignant 
growth suppressive and oncogenic pathways. GACAT2 

could advance tumor cell multiplication, movement and 
attack. GACAT2 up-direction is generally connected 
with poor visualization. GACAT2 will be a possibly 
helpful biomarker for conclusion and restorative focuses 
of stomach related framework tumors. Be that as it 
may, there is still absence of the autonomous associate 
investigation for approval. Along these lines, multicentre 
studies will be required, which can improve the clinical 
utility of GACAT2 as a compelling biomarker10.
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ABSTRACT

Backgrounds: Since	 the	human	immunodeficiency	virus	was	first	discovered	 in	1983,	several	 treatment	
options have been developed. With an increased prevalence of people living with HIV on life-long Highly 
Active	antiretroviral	 therapy	 should	be	 required.	This	 research	 intends	 to	fill	 the	gaps	 in	 the	 conceptual	
approach of quality of life of people living with HIV through meaning centered group psychotherapy.

Materials and Method: Non Probability Purposive Sampling technique was used and samples were patients 
taking	ART	medication	in	ART	center	Bhubaneswar.	The	selection	criteria	were;	People	living	with	HIV	
those are present at the time of data collection and Clients who are willing to participate in the study. We 
excluded People living with HIV those were not present at the time of data collection and clients who are 
not willing to participate in the study.

Results: It is revealed that relationship of quality of life within selected demographic variables and paired 
t-test was used for comparison between pre test and post test quality of life, correlation between pre test and 
post test both quality of life in experimental group.

Conclusions:  The	findings	conclude	 that	 the	meaning	centered	group	psycho	 therapy	developed	by	 the	
researcher was found to be helpful in improvement of quality of life of people living with HIV.

Keywords: HIV, psycho therapy, Chi-square test and Anova.

Corresponding Author:
Dr. Mahesh Chandra Sahu, PhD, NPDF,
Assistant Professor, Medical Research Laboratory,
IMS and SUM hospital, Bhubaneswar,
Mail: mchsahu@gmail.com

INTRODUCTION

Since	the	human	immunodeficiency	virus	was	first	
discovered in 1983, several treatment options have been 
developed. With an increased prevalence of people 
living with HIV on life-long Highly Active Antiretroviral 
Therapy, it is becoming increasingly important to 
determine which factors contribute to a better quality of 
life. While people are living longer, they may be living 
with increased health-challenges related to HIV disease, 

the side effects of treatment or emerging concurrent 
morbidities related to HIV or aging. Hence, despite 
living longer, individuals may not always be ‘living 
well’. Quality of life has become an essential outcome 
to consider in the overall health and well-being of people 
living	with	HIV.	Several	factors	have	been	identified	as	
contributing to better quality of life among people living 
with HIV, including social support , spiritual well-being 
, education level, not being an injecting drug user and 
having good adherence to Highly Active Antiretroviral 
Therapy1. Hope-oriented group therapy improves quality 
of life in men suffering from HIV2. 

Meanwhile, other factors such as HIV-related stigma 
, non-disclosure of one’s HIV status have been reported 
to negatively affect quality of life. Due to the strong 
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relationship between quality of life and many important 
indicators for treatment success, quality of life has been 
widely applied in evaluating the impact of HIV-related 
interventions among different populations3 . 

Greater use of maladaptive coping strategies 
was associated with lower levels of energy and social 
functioning. Interventions aimed at developing adaptive 
coping strategies and improving pain management may 
improve functional aspects of quality of life in person s 
living with HIV/AIDS4.  As it has widely been recognized 
that psychological support is vital for improves of 
quality of life. Meaning centered group psychotherapy 
intervention programs are strongly encouraged to 
improve	quality	of	life.	This	research	intends	to	fill	the	
gaps in the conceptual approach of quality of life of 
people living with HIV through meaning centered group 
psychotherapy.

Aim

MATERIALS AND METHOD

Study design

Pre experimental one group pre test post test design 
adopted to achieve the objectives. The design can be 
represented as pretest-treatment-post test.

Samples and data collection

	 	A	 total	 of	 	 	 45	 people	 participated	 in	 the	 study;	
however,	 40	 were	 	 finally	 chosen	 and	 others	 were	
excluded due to inadequate responses. To verify the 
statistical	 power	 of	 our	 sample	 size,	 the	 formula	N	 =	
(Z2×P×P)	 /	 e2 was used. By using the above formula, 
the	sample	size	was	N	=	30			where	Z	value	was	1.96.	
In this research, out of every 50  people , 1 people is 
affected with HIV. So, ‘p’ value is 1/50 or 0.02o and ‘e’ 
is called tolerable error, which was 0.05. However, for 
uniformity & availability, we had taken the sample size 
of 40. Therefore, our sample size seemed appropriate.

The content validity of the tool was established by 
giving	 it	 to	five	 experts	 and	 the	 reliability	 of	 this	 tool	
was calculated by using Cronbach’s alpha formula and 
found	 that	“r”=0.74,which	was	statistically	reliable	for	
the study.

The procedure and purpose of data collection was 
explained to the samples in detail. If they agreed to 
participate in the study, they were asked to provide written 

informed consent. Data were collected anonymously to 
protect the participants’ rights and privacy. It was agreed 
that the data would not be used for other purposes. 
They were also informed that they could quit at any 
time during data collection.Pre-test was conducted 
to assess their quality of life. The time duration was 
approximately 25 minutes and the questionnaire was 
collected back by the investigator. Meaning cantered 
group	 psycho	 therapy	 is	 an	 eight-week	 (90	 minutes	
weekly	sessions)	group	intervention,	which	used	a	mix	
of didactics, discussions and experiential exercises that 
are centred around particular themes related to meaning 
and HIV. Evaluation will be done by conducting post test 
on the 9th week , after meaning cantered group psycho 
therapy by using the same questionnaire for to assess the  
quality of life.

Description of tools

The	WHOQOL-Brief	(Field	Trial	Version)	produces	
a	profile	with	four	domain	scores	and	two	individually	
scored items about an individual’s overall perception 
of quality of life and health. The four domain scores 
are scaled in a positive direction with higher scores 
indicating a higher quality of life. The four domains are 
physical domain, psychological domain, social domain 
and environmental domain. The question scores of the 
respondents on all the 26 questions of the BREF ranged 
from 1 to 5. This indicated that the whole spectrum of 
the	5-point	scales	was	utilized	in	the	reflection	of	quality	
of life of the subjects.

RESULTS

The distribution of subjects according to 
demographic variables

The distribution of subjects according to 
demographic	variables	represents	that	(65%)	are	female	
,	(35%)are	male,	most	(30%)	of	people	are	of	age	group	
above	 45yrs,(27.5%)	 of	 sample	 are	 35-44yrs,(20%)	 of	
sample	are	25-34	yrs,(12.5%)	of	 sample	are	18-24	yrs	
and(	10%)	of	sample	are	11-17yrs	age	group,	(	27.5%)	
of	 sample	 are	 unmarried,(65%)	 of	 sample	 are	married	
and(7.5%)	of	sample	are	divorced	or	widow,	no	one	of	
sample are illiterate,25% of sample are elementery,65% 
of sample are middle or high and 7.5% are university 
level of education,10% of sample had prison 
history,17.5% of sample had intravenous drug use,65%  
of sample had unprotected sex and7.5% of sample had 
blood transfusion risk factors,17.5% of sample through 
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intravenous drug,65% of sample through unprotected 
sex,10% of sample through vertical and 7.5% of sample 
had unknown mode of transmission,87.5% of sample had 
treated	with	HAART	(Highly	active	antiretroviral	therapy	
)	and	12.5%	of	sample	had	untreated	with	HAART,42.5%	
of sample had more than Rs/-10000,42.5% of sample 
had less than Rs/-10000 and 6.25% of sample had no 
income per month.85% of sample are employed and 
15% of sample are unemployed or retired.

Pre-test quality of life

In general health domain, 62.5% of sample were 
having poor general health,37.5% of sample were 
having average general health and no one of total sample 
were having good general health. In pre test quality of 
life domain-1 i.e. physical health  77.5% of sample 
were having poor physical health,22.5% of sample were 
having average physical health and no one among the 
sample were having  good physical health. In pre test 
quality of life domain-2 i.e. psychological health  85% 
of sample were having poor psychological health,15% 
of sample were having average psychological health 
and no one among the sample were having  good 
psychological health. In pre test quality of life domain-3 
i.e. social health  77.5%of sample were having poor 
social health,22.5% of sample were having average 
social health and no one among the sample were having  
good social health. In pre test quality of life domain-4 
i.e. environmental health  85%of sample were having 
poor environmental health,15% of sample were having 
average environmental health and no one among the 
sample were having  good environmental health. In pre 
test quality of life   87.5%of sample were having poor 
quality of life, 12.5% of sample were having average 
quality of life and no one among the sample were having 
good quality of life. Post-test quality of life.

In general health domain ,62.5% of sample were 
having good general health,37.5% of sample were 
having average general health and no one of total sample 
were having poor general health. In post test quality 
of life domain-1 i.e. physical health  52.5%of sample 
were having good physical health,47.5%of sample were 
having average physical health and no one among the 
sample were having  poor physical health. In post test 
quality of life domain-2 i.e. psychological health  60% 

of sample were having good psychological health,40% 
of sample were having average psychological health 
and no one among the sample were having  poor 
psychological health. In post test quality of life 
domain-3 i.e. social health  60%of sample were having 
good social health,40% of sample were having average 
social health and no one among the sample were having  
poor social health. In post test quality of life domain-4 
i.e. environmental health  77.5%of sample were having 
average environmental health,22.5% of sample were 
having good environmental health and no one among the 
sample were having  poor environmental health. In post 
test quality of life 22.5%of sample were having good 
quality of life, 77.5% of sample were having average 
quality of life and no one among the sample were having 
good quality of life. Hence in pre test most of the samples 
were in poor quality of life and no one were having poor 
quality of life.

Comparison of pre test quality of life with post 
test quality of life.

The mean score of pre test general health is 37.5 
where the mean score of post test general health is 78. 
So there is increase of general health in post test than 
the pre test. The mean score of pre test physical health 
is 38.5 where the mean score of post test physical 
health is 76.14. There is increase of physical health in 
post test than the pre test. The mean score of pre test 
psychological health is 36.58 where the mean score of 
post test psychological health is 79.33.  There is increase 
of psychological health in post test than the pre test. The 
mean score of pre test social health is 37.33 where the 
mean score of post test social health is 79.83. there is 
increase of social health in post test than the pre test. 
The mean score of pre test environmental health is 35.87 
where the mean score of post test environmental health 
is 75.18. there is increase of environmental health in post 
test than the pre test.The mean score of pre test quality 
of life is 35.67 where the mean score of post test quality 
of life is 74.36. there is increase of quality of life in post 
test than the pre test.

Effect of meaning centered group psychotherapy 
on   quality of life through paired t -test
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Table 1-Paired t test calculation for effectiveness 
of meaning centered group psychotherapy

ITEM MEAN DF SD PAIRED       t TEST INFERENCE

Quality of life 
(pre	test)

35.67

39 25.0071 t=4.4681				p=0.05 extremely	significant
Quality of life 
(post	test)

74.36538

The above Table-1, represented that there is 
extremely	 significant	 relation	 in	 quality	 of	 life,	which	
means the meaning centered group psychotherapy is 
effective for improving quality of life of people living 
with HIV.

Association of post test quality of life with selected 
demographic variables

 The chi square association of post test quality of 
life with selected demographic variables was obtained. 
No	demographic	variables	were	statistically	significant	
with quality of life.

Association of quality of life within selected 
demographic variables by Anova test

The “p” value of gender and marriage is 0.33 and 
0.18 which is more than 0.05.here it is proved that there 
is no association of quality of life within gender and 
marriage status. The “p” value of gender and risk factor 
is 0.65 and 0.55 which is more than 0.05.here it is proved 
that there is no association of quality of life within 
gender and risk factor. The “p” value of gender and 
HAART is 0.29 and 0.12 which is more than 0.05.here 
it is proved that there is no association of quality of life 
within gender and HAART. The “p” value of marriage 
and risk factor is 0.24 and 0.20 which is more than 0.05.
here it is proved that there is no association of quality 
of life within marriage and risk factor. The “p” value of 
marriage and HAART is 0.36 and 0.19 which is more 
than 0.05.here it is proved that there is no association 
of quality of life within marriage and HAART. The “p” 
value of risk factor and HAART is 0.25 and 0.12 which is 
more	than	0.05.Based	on	the	above	findings		it	is	proved	
that there is no association of quality of life within risk 
factor and HAART.

DISCUSSION

The	goal	of	this	study	was	to	investigate	the	efficacy	

of group meaning centered psycho therapy of people 
living with HIV   quality of life. In general, the obtained 
results show that group meaning centered psycho 
therapy led to improvement of patients’ quality of life, 
which is consistent with the results of other studies on 
people living with HIV’s quality of life. Analysis of pre 
test and post test for quality of life revels that there is 
marked improvement in quality of life in post test than 
pre test. 

In a study on the effect of peer education on the 
QOL of breast cancer patients after surgery, showed an 
increase in patients’ QOL after the intervention5. 

I n 2012, a study conducted on the effects of lung 
cancer complications on the patients and their caregivers 
showed that the patients, their caregivers, and their 
professional	caregivers	were	all	under	 the	 influence	of	
cancer-related complications, faced QOL reduction, 
and needed supportive interventions6. In a literature 
review study on the promotion of quality and quantity 
of cancer patients’ showed that group psychotherapy 
influenced	not	only	the	patients’	quality	of	life	but	also	
their quantity of life  and led to more survival of these 
patients, reduction of their pain, reduction of their mood 
disorders, and improvement of their quality of life. All 
the above-mentioned studies obtained results consistent 
with those of the present study, although they were not 
methodologically similar7.

Test results revealed that group meaning centered 
psychotherapy led to improvement of patients’ quality 
of life. In the reviewed studies, group meaning centered 
hope therapy had been administered, but a meta-analysis 
on the social–psychological care among the caregivers 
of cancer patients and they found that caregivers’ 
stress can result in sleep disorders and changes in their 
physical health and immunity system function8. Group 
meaning centered hope therapy in either patients’ group 
or families’ group led to improvement of patients’ QOL, 
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which is consistent with the results of other studies on 
cancer patients’ QOL9-12. 

CONCLUSION

There	 was	 significant	 improvement	 of	 quality	 of	
life of people living with HIV. Meaning centered group 
psycho therapy is found to be useful for improving 
quality	of	 life	of	people	 living	with	HIV.	The	findings	
conclude that the meaning centered group psycho 
therapy developed by the researcher was found to be 
helpful in improvement of quality of life of people living 
with HIV.
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ABSTRACT

Gene selection has become a most elementary tool for processing high dimensional data. It is an important 
pre-processing	step	which	is	essential	for	microarray	analysis	and	classification.	DNA	microarray	technique	
is applied for analyzing large number of genes at a time, by which the expression levels of the genes 
are determined. Selection of genes applying high dimensional gene expression data is primary and most 
important	work	for	accurate	disease	prediction	and	classification.	Gene	expression	data	are	in	the	form	of	
matrix and usually it contains irrelevant, redundant and noisy data, so the study and analysis of data faces 
problematic situation. Most important and primary purpose of gene selection methods is to get rid of from 
the	problem	of	curse	of	dimensionality,	enhance	the	performance	and	efficiency	of	classification	algorithms	
by eliminating irrelevant genes and reduction of noise. This paper describes the various gene selection 
methods declaring with their relevant pros and cons. It also denotes a review on few gene selection methods, 
mainly those that have been proposed in last few years.
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BACKGROUND

The new microarray technology has made the life 
of scientists easier by enabling them to determine the 
utterance of height of numerous genes. Now-a-days, 
the microarray technology plays a vital role in terms of 
assisting the physians in the diagnosis of diseases by 
incorporating appropriate treatment strategies for the 
patients. The microarray technology is proving to be a 
major breakthrough in cancer diagnosis because of the 
platform it provides to compare the gene expressions 
of	 cancer	 and	 healthy	 cells.	 Classification	 of	 sample	
as “diseased” or “not-diseased” has become a huge 
challenge in biomedical studies over the years. This 
helps in designing precise models to diagnose cancer. 
The	 classification	 through	microarray	 gene	 expression	

data is extremely hard, as thousands of gene expressions 
are carried by each sample. The high dimensionality 
of the data with a limited number of samples often 
cause poor performance in categorization, hence this 
particular concept is popularly known as the curse of 
dimensionality	in	statistical	pattern	identification.

Microarray Data for Gene Expression

The inherent parts in living creature are known 
as Genes. The genes are part of an acid that named 
deoxyribonucleic which contains the knowledge about 
ribonucleic acid and elements of protein. Genes are 
the basic block which builds any living creature. The 
generation of protein is a two-step sequence:The step 
one is called as ‘transcription’, explains the way a gene 
within a DNA is shown by alienating its vital information 
to messenger acid of ribonucleic.The step two, called as 
“translation”, relate that protein is synthesis following 
decrypting details from the mRNA by Ribosomes. This 
cycle which helps a gene to be described as proteins 
is called ‘gene expression’.Genes are generated from 
microarray	 technology.	 Gene	 expression	 profile	 is	 an	
organized matrix of gene expression data. Rows of the 
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matrix denote genes and the column of the matrix denotes samples.

Importance of Gene Selection

Major drawbacks of Gene Microarray Data are the “Curse of Dimensionality”. It comprises of a few specimen, 
although these will have large amount of genes. It has been found that a large number of genes are not important 
and an overhead which are not helpful for determination of cancer, only a little count of genes may be important. 
To build a faster method for precise determination of cancer the important pre-processing step is to select the genes. 
Gene selection methods in this prospect are apparently comprehensive solutions to develop a faster solution for 
categorizing cancers.  The issues often appear when the data is not clear and comprises limited features is called over 
generalization problem. 

Traditional approach for gene selection

Figure 1. Filter approach to gene selection.

Filter Approach 

 

 

 

Set of genes  Selecting the best 
gene subset 

Learning   
algorithm 

Performance 

According to the Filter approach each genes are 
individually evaluated to get the best result. Genes 
having best analytical value are preferred or taken into 
consideration	in	filter	approach.	Filter	is	an	approach	
where genes are only selected depending upon 
performance measuring, it does not related to the data 
modeling algorithm. Aim of Filter method is to rank the 
genes individually according to the weight vector and 
select the best gene. Classifiers	have	no	role	in	the	filter	
approach,	 so	 it	 a	 classifier	 independent	 approach.
Genes having best analytical value are preferred or 
taken	into	consideration	in	filter	approach.

Pros: - Data set that contains high dimensional 
value	 can	 be	 easily	 evaluated	 by	 applying	 filter	
approach.	Complexity	of	filter	approach	is	very	much	
low.

Cons:-There	 is	 no	 role	 of	 classifier	
performanceand	 inter	 dependency	 of	 genes	 in	 filter	
gene selection approach, so itis not a surprising 
matter	 that	 the	 classifier	 performance	 is	 low	 infilter	
selection	approach.	Also	 in	filter	 selection	approach	
redundant genes may be found because there is no 
interdependency between genes.

L.Beretta et al.	 (2011)	 found	 the	modified	version	
of ReliefF i.e SReliefF and Turned sReliefF algorithm 
to	 overcome	 the	 time	 analysis	 deficiency	 in	 the	 year	
of 2011. This approach also helps in selecting suitable 

genes in existence of right- censored genes in the data 
set. In this work they also compare both the proposed 
algorithm	(SReliefF	and	Turned	sReliefF)	by	applying	
on the cancer microarray dataset. They found that both 
the method had discerning capability even when the 
given data set have small sample size. When assumed 
data set were small then Turned sReliefF is better than 
SReliefF1

.

Zijiang Yang et al.	 (2011)	 presented	 a	 new	
innovative	Partial	 least	Square	 (PLS)	 approach,	which	
is	based	on	three	indicators	(VIP,	VEG,	IEG).	They	trial	
the innovatively proposed method by implementing it 
on MIT acute myeloid leukemia/acute lymphoblastic 
leukemia, which is a two category dataset and 
smallroundbluecelltumors	 (SRBCT),	 which	 comes	
under multicategory datasets. In this work they found 
that the proposed method can deal with both the two 
category	and	multicategory	dataset	with	high	efficiency.	
And also the proposed algorithm can handle the data 
with high dimension and small sample size2.

Debahuti Mishra et al. (2011)	analyze	the	outcome	
of	two	approaches	based	on	Signal-to	noise	ratio	(SNR),	
for choosing markers genes from the Leukemia dataset. 
In	 the	 first	 attempt	 they	 apply	 the	K-means	 clustering	
and SNR ranking and further in the second approach 
they use only the SNR ranking for choosing the genes. 
They	 use	 KNN,	 SVM,	 PNN	 and	 FNN	 as	 classifier.	
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After	 comparing	 according	 to	 the	 first	 attempt	 they	
got the result like, 100%, 96%, and 96% with SVM, 
KNN	 &	 PNN	 respectively	 for	 five	 number	 of	 genes,	
2.17 with FNN for 10 number of genes and again on 
second approach 96%, 96% and 62% with SVM, KNN 
and PNN for 5 number of genes, 2.52 with FNN for 10 
number of genes3. 

To improve the stability of choosing genes Guoyin 
Wang et al.	 (2013)	 proposed	 an	 EMDBSWA-efficient	
mean deviation based sample weighting algorithm. 
In this work they execute a sequence of analysis with 
four	regularly	studied	public	data	set	(Colon,	leukemia,	
prostate,	Lung).	They	analyze	the	proposed	method	with	
the margin based sample weighting method and state of 
the art ensemble framework using ReliefF as the base 
algorithm. Result revealed that the proposed method 
achieve more balanced gene sets than others4.

A method was proposed by Devi Arockia Vanitha 
et al.	 (2015)	 for	 choosing	 informative	 genes	 by	 using	
Mutual	 Information	 (MI)	 a	 type	 of	 filter	 approach.	
The performance of the newly invented method is 
measured by applying it on 2 cancer microarray data 
set, Colon cancer and Lymphoma. They use SVM as 
the	classifier	and	measure	the	result	of	the	classifier	by	
using	(LOOCV)-Leave	–one-out	cross	validation.	From	

the experiment they observe that the proposed algorithm 
shorten the size of the data set on the basis of choosing 
informative genes5.

Wenyan Zhong et al.	 proposed	 (2017)	 a	 distance	
based gene selection method called Bhattacharyya 
distance	 applicable	 for	 two	 group	 classification	 issue.	
Colon cancer and Leukemia data set were used to 
measure	 the	 accuracy	 and	 efficiency	 of	 the	 discussed	
method.	In	this	work	they	use	SVM	as	a	classifier	with	
the chosen genes. And also they compare the newly 
invented method B/SVM, with other frequently used 
method such as SVM-RFE and SWKC/SVM. Result 
revealed that B/SVM performed better than other two 
method6.

In this work Ryan J. Urbanowicz et al. (2018)	had	
replaced	 Relief-	 based	 algorithms	 (RBA)	 with	 other	
gene	selection	algorithms.	In	this	work	first	they	broadly	
studied type of gene selection and replace RBA in that 
place. Next step they announce original Relief method 
with its working principle. Lastly the ReliefF algorithm 
in described with its procedure. They arrange a compared 
summary of RBA algorithms along with its policies, 
functionality, contributions, time complexity, adaptation 
to key data features, and its software accessibility7.

Wrapper Approach 
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Figure 2. Wrapper approach to gene selection

In Wrapper approach a predicted model is used 
for	 gene	 selection	 by	 scoring	 the	 genes.	 Classifier	
performance is taken as a measure concern for evaluating 
the genes in Wrapper approach. Wrapper approach 
are given as two categories deterministic approach 
and	 stochastic	 approach.	 SFS	 (Sequential	 Forward	
Selection)	and	SBE	(Sequential	backward	elimination)	
are the method comes under deterministic approach 
category	 and	 RHC	 (Randomized	 hill	 climbing),	ACO	
(Ant	colony	optimization),	GA	(Genetic	algorithm)	and	
such optimization based algorithm are comes under 
stochastic approach.  

Pros:-Classifier	 performance	 is	 very	 high.It	 gives	
more	accurate	gene	subset	from	filter	method.

Cons:-Search space complexity is very high for 
the data set with high dimension. It leads to high time 
complexity. Wrapper approach not much useful for 
dimensionally high data set because of nature wise this 
approach is   computationally high. This method is quite 
slower	than	filter	as	it	uses	classifiers.

A new method called LEAF- Leave one-out Forward 
selection was proposed by   Kentaro Fukuta et al.	(2010)	
because of its usefulness for searching genes which 
provide	related	information	for	cancer	classification.	The	
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proposed approach is based on forward selection method 
which was incorporated with the LOOCV concept. This 
method provides DPS which indicates the discrimination 
power score of the related genes. They had applied the 
new method on three leukemia based data set i.e. ALL/
AML, ALL/MLL and MLL/AML for measuring the 
working	efficiency	of	the	approach.	Result	proved	that	
this	method	is	as	useful	as	a	powerful	to	search	or	define	
marker genes8.

Aiguo	Wang	(2014)	proposed	an	IWSS-Incremental	
wrapper based gene subset selection, to get more accurate 
classification	result	compare	to	filter	method.	In	this	work	
they tried to scale down the complexity of time related 
to wrapper based gene selection method using KNN 
as	 the	 classifier.	Experiment	 on	 six	microarray	dataset	
was	 done	 to	 measure	 the	 efficiency	 of	 the	 proposed	
algorithm. The data set used are SRBCT, Leukemia1, 
Leukemia2, DLBCL, Prostate, and Ovarian9.

A. Sylvia Selva Rani et al.	 (2015)	 invented	a	new	
algorithm for gene selection. The newly proposed 
algorithm	 is	 Binary	 Bat	 Algorithm	 (BBA).	 It	 is	 an	
unsupervised wrapped based algorithm for selecting the 
subset of optimal gene set. The accuracy of the proposed 
algorithm was compared with other existing gene 
selection method like, GA-Genetic Algorithm, PSO-
RR-Particle Swarm Optimization with Relative Reduct, 
Quick Reduct and ACO-Ant Colony Optimization 
[30]. DT-Decision tree, MP-multilayer perceptron, 
SVM	are	used	as	classifier	 in	 this	work.	Revealed	that	
this proposed algorithm provides more accuracy when 
equated with other optimization process10.

Thanh Trinh et al.	(2016)	proposed	a	method	based	
on Random forest method for gene selection i.e FRF 
(frequency-based	 Random	 forest).	 In	 this	 work	 they	
used Breiman’s random forest code to design a random 
forest model according to the given high dimensional 
data set. They set the rule that according to the threshold 
value the gene are selected. In this work they take 19 
data	set	into	account	to	test	and	measure	the	efficiency	of	
the proposed method. They compare their method with 
other methods like, Guide Regularized Random Forest 
(GRRF),	 weighted	 subspace	 random	 forest	 (WSRF).	
They proved in their analysis that random forest model 
for	gene	selection	is	efficient11.

A SPEA-Strength Pareto Evolutionary Algorithm 
was proposed by Swagatam Basu et al. (2017).	 This	

algorithm was applicable for choosing informative 
genes which can provide best gene subset for analyzing 
disease. They collect the data set of colon cancer and 
applied	with	some	classifiers	to	measure	the	accuracy	of	
the proposed method. In future SPEA can be extended 
to SPEA212.

Bhavna Srivastava et al.	 (2014)	 presented	 a	
comparative	 study	 between	 filter	method	 and	wrapper	
method. They use RF-ReliefF which is the extension of 
Relief	algorithm	as	 the	filter	and	RGSSA-Randomized	
gene subset selection algorithm as wrapper method for 
comparison. Cancerous data sets taken in this work are 
Ovarian, Lymphomas and Leukemia. Some most useful 
classifiers	are	also	have	major	role	in	this	work	to	define	
the particular disease that are SVM, NB, DA, NN, 
ABMI,	GB,	RB,	BAG.	This	work	give	more	confidence	
to	the	researchers	to	use	SVM	as	a	classifier13.

Optimization algorithms used for Gene Selection

Yajie Liu et al. (2013)	 explain	 the	 study	 of	
TLPSO- two-layer particle swarm optimization and its 
establishment for better accuracy in term of classify 
the uncertain samples of tanning data set. They had 
taken 3 microarray gene expression data sets which 
contains Leukemia, DLBCL and Tumor data set having 
multiclass	problem	to	test	the	efficiency	of	the	proposed	
method. In this work they also compare the secured 
result of TLPSO with PSO. Result revealed that TLPSO 
algorithm performed better accuracy than PSO in the 
sense	of	global	searching	capability	and	classification	of	
genes with large number of samples14.

Ahmed Ibrahem Hafez et al.	 (2015)	 proposed	 a	
new method named CSO- chicken swarm optimization, 
for gene selection. The proposed method was applied 
on 18 datasets such as BC-Breast-Cancer, Breast-
EW, Congress-EW, Exactly, Exactly2, Heart-EW, 
Ionosphere-EW, Krvskp-EW, Lymphography, M-of-n, 
Penglung-EW, Sonar-EW, Spect-EW, Tic-tac-toe, Vote, 
Waveform-EW, Wine-EW and Zoo, to select the best 
gene subset from the data set. The data sets used in this 
work are drawn from UCI Repository. They compare the 
outcome of the proposed method with most popularly 
used GA and PSO algorithm to study the performance, 
which proves that CSO can achieve good result than 
other two methods15.

Again	 Ahmed	 Ibrahem	 Hafez	 (2016)	 suggested	
another algorithm named SCA- sine cosine algorithm 
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for improvement in gene selection. They also compare 
the result of SCA with GA and PSO to measure the 
efficiency	 and	 to	 know	 which	 one	 is	 better	 for	 gene	
selection. And they proved that SCA is performed better 
than GA and PSO by implementing it on 18 microarray 
cancer based data sets that are BC-Breast-Cancer, 
Breast-EW, Congress-EW, Exactly, Exactly2, Heart-EW, 
Ionosphere-EW, Krvskp-EW, Lymphography, M-of-n, 
Penglung-EW, Sonar-EW, Spect-EW, Tic-tac-toe, Vote, 
Waveform-EW, Wine-EW and Zoo16.

Hossam M. Zawbaa et al. (2016)	 proposed	 a	 new	
method	 named	 MFO-	 Moth-flame	 optimization,	 for	
gene selection. The proposed method was applied 
on 18 datasets such as BC-Breast-Cancer, Breast-
EW, Congress-EW, Exactly, Exactly2, Heart-EW, 
Ionosphere-EW, Krvskp-EW, Lymphography, M-of-n, 
Penglung-EW, Sonar-EW, Spect-EW, Tic-tac-toe, 
Vote, Waveform-EW, Wine-EW and Zoo, to select the 
best gene subset from the data set. They compare the 
outcome of the proposed method with most popularly 
used GA and PSO algorithm to study the performance, 
which proves that MFO can achieve good result than 
other two methods, but it consume more time17.

Madhu	 Sudana	 Rao	 Nalluri	 (2017)	 introduced	
a method to reduce the risk of analyzing gene subset. 
The	invented	method	was	AFSO-	Artificial	Fish	Swarm	
Optimization algorithm. This method was applied on 9 
different	data	sets	(SRBCT,	Hepatitis,	Wine,	Parkinsons,	
Glass,	 Bupa,	 Movement,	 Svmguide3,	 and	 Churn)	 to	
measure the rate of performance. Data sets used here 
are having both binary classes and multiple classes. 
This algorithm gives better performance for the data 
sets having fewer genes. In this work they use SVM as 
classifier18.

R.Ranjani	 Rani	 and	 Dr.D.Ramyachitra	 (2017)	 got	
100% result by applying KHO- Krill Herd Optimization 
for gene selection. In this work they use RF- Random 
Forest	technique	as	classifier	with	KHO	algorithm.	Here	
in	this	work	ten	(Ovarian,	Leukemia,	Colon,	Lymphoma,	
DLBL,	 CNS,	 SRBCT,	 Lung,	 Prostate,	 Breast	 Cancer)	
different microarray data set were used to calculate the 
effectiveness of the suggested method. They compared 
the prosed technique with other famous surviving 
approaches such PSO/SVM, PSO/RF, FSO/SVM and 
FSO/RF19.

Figure 3. Embedded approach to gene selection
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Embedded methods are of special case for wrapper 
methods,	 and	 during	 the	 construction	 of	 a	 classifier	
gene selection is conducted. When a gene selection 
technique is inserted with a learning algorithm is 
called an embedded method.Embedded methods are 
faster thanwrappers and make the gene selection more 
efficient	for	the	learning	algorithm	with	which	that	they	
collaborate. Embedded methods are used by taking the 
benefits	of	the	model	dataset	for	problem	diagnosis	and	
for choosing appropriate gene which is most important 
one. Methods like decision tree and neural network are 
comes into this category. Computational complexity of 

embedded method is very high.

After a lot of researches Ho Sun Shon, Kenu Ho Ryu 
(2010)	 invent	 a	 gene	 selection	method	which	 is	 based	
on	 a	 combined	 filter	 method	 embedded	 with	 a	 lasso	
regression	model.	 It	means	 that	 in	first	phase	by	using	
filter	method	some	of	the	significant	genes	are	selected,	
and further stage LASSO model was applied. In this 
work the experimental data are two class Leukemia data 
set	(ALL	&	AML).	The	researchers	found	that	LASSO	
model gives best performance from other existing 
model20.
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Edmundo Bonilla-Huerta et al.	 (2016)	 proposed	 a	
two	stage	approach	for	gene	selection	and	classification.	
Multiple Fusion Filters are combinely applied in the 
first	 stage	 for	 preliminary	 gene	 selection.	 Then	 in	 the	
second stage by using an embedded GA, TS and SVM 
most relevant subset of genes are chosen. This proposed 
method	is	tested	on	four	microarray	data	sets	(Leukemia,	
Colon,	Lung,	CNS,	and	DLBCL).	Embedded	approach	
obtain small gene subset with high accuracy21.

Muthukrishnan	 R	 and	 Rohini	 R	 (2016)	 explores	
regression methods for gene selection, OLS regression, 
ridge regression and the LASSO regression. Experimental 
result shows that LASSO gives better performance than 
other22.

MI-B-ASGL	 (Mutual	 information-based	 Adaptive	
Sparse	Group	Lasso)	method	was	proposed	by	Juntao	Li,	
Wenpeng	Dong,	and	Deyuan	Meng	(2017)	for	choosing	
genes.	Efficiency	and	accuracy	have	been	measured	on	
three type of cancer datasets i.e. colon, lung and prostate. 
Result revealed this proposed method can increase the 
accuracy	of	both	classification	and	gene	selection23.

Hybrid Approach

None of the gene selection method are capable of 
to solve the whole problem alone. So to overcome this 
problem some ensemble approaches are found. This type 
of assembling approaches are called hybrid method and 
the results of this method are integrated.

Pros:-Performance as well as accuracy is higher 
than	 filter	 method.Computational	 complexity	 is	 far	
better than wrapper method.Flexible and robustness is 
high on high dimensional data.

Cons:-This	 is	 a	 classifier	 specific	 method.	 This	
approach depends on the combination of different 
feature selection method.

Yukyee	 Leung	 and	 Yeungsam	 Hung	 (2010)	
introduced	a	hybrid	method	based	on	MFMW	(multiple-
filter	multiple-wrapper).	They	proposed	 this	method	 to	
overcome	 the	 drawbacks	 of	 SFSW-single-filter-single-
wrapper. In this work they compare this two method 
i.e MFMW and SFSW by doing the experiment on 6 
microarray	 cancer	 data	 set	 (Leukemia,	 Colon,	 Breast	
tumors,	 lymphoma,	 prostate	 and	 lung	 cancer).	Results	
shows that MFMW is better than SFSW24.

Piyushkumar A. Mundra and Jagath C. Rajapakse 

(2010)	proposed	a	hybrid	gene	selection	method	based	
on	 both	 MRMR	 and	 SVM.	 Here	 in	 this	 work	 first	
MRMR is used for electing the maximum relevant and 
minimum relevant genes from the total data set and then 
they	tries	to	remove	the	least	significant	genes	by	using	
SVM-RFE. The proposed method gives best result as 
compared to MRMR or SVM-RFE. They used 4 data 
set	 (Colon,	 Leukemia,	 Prostate	 and	 hepato)	 to	 do	 the	
experiment25. 

Mohd	 Saberi	 Mohamad	 (2010)	 invented	 a	 three	
stage gene selection method. In this work they use GR 
or	 IG	 as	 a	 filter	 method	 for	 preliminary	 selection	 of	
gene subset. In the next step they use MOGASVM as 
hybrid method to select the closest gene subset among 
the preliminary gene set. The third step is to measure 
the frequency of each gene in the near optimal gene 
subset. The proposed three-stage gene selection method 
was	tested	on	three	tumor	based	data	sets	(MLL	data	set,	
SRBCT	data	 set	 and	Colon	data	 set)	 that	 contain	both	
two class and multiclass of tumor samples. This method 
avoid	over	fitting	problem	with	high	accuracy26.

Feihu Yang et al. (2011)	proposed	an	algorithm	for	
gene selection named RF-MI, which is applicable for 
multiple	class.	At	first	they	had	applied	ReliefF	algorithm	
on the total data set and further they used MI for more 
clarification.	 They	 compared	 the	 proposed	 algorithm	
with ReliefF and GR solely and got the result that the 
proposed algorithm is better than the two sole method. 
Experiments obtained on UCI data set. Compared result 
revealed that the proposed algorithm have lower time 
complexity as well as lower space complexity27.

S. Nikumbh et al.	 (2012)	 proposed	 two	 Hybrid	
methods	 one	 is	 BBO	 –	 RF-(Biogeography	 –	 based	
Optimization)	–	Random	Forests	and	another	one	is	BBO	
– SVM for gene selection. Outcome of the proposed 
algorithm was tested on 3 cancer based microarray gene 
data set that are colon, Breast, Leukemia. Result proved 
that the proposed method is easy to implement, and also 
both	of	the	method	are	robust	and	flexible28.

In a study Bo Liao et al.	(2014)	invented	a	method	
for choosing best gene subset named LSLS- locality 
sensitive Laplacian score. This is a supervised method 
for gene selection. The presented method was combined 
LSLS and a wrapper based method i.e sequential forward 
selection or sequential backward selection for further 
refinement	of	genes.	They	had	worked	on	six	cancerous	
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data set that are: - Prostate, AML-ALL Leukemia, 
DLBCL, Lung Cancer, MLL Leukemia and SRBCT. The 
researcher compared their proposed method with other 
predefined	methods	such	as	KW+SVM,	Relieff+SVM,	
SPFS+SVM and got to know that their method was 
shown best result for Lung, SRBCT, and Prostate data 
sets29.

Saima Rathore et al.	(2014)	proposed	a	feed	forward	
gene selection procedure. In their study they used two 
gene selection algorithms one after another that mean 
that	the	outcome	the	first	method	(Chi-square)	was	fed	
as	input	to	the	second	(mRMR),	which	is	named	as	feed	
forward. They measure the accuracy of the proposed 
method by applying it on three standard colon cancerous 
data set30.

J.Cao	 (2015)	 invented	 a	 gene	 selection	 method	
based on SVDD-Support vector data description. As 
SVDD can only consider the problem with target class 
only to overcome this problem a new method was 
proposed in this work called as MSVDD. It can applied 
to multiclass microarray data set. And also a RFE 
introduced to remove non related genes. So all total the 
new	method	is	MSVDD-RFE.	To	validate	the	efficiency	
of	the	proposed	method	they	applied	it	on	five	microarray	
datasets that are Leukemia, colon, Leukemia3, Novartis 
and lung cancer. This method revealed the result with 
high accuracy and low time complexity31.

Hanaa Salem et al. (2015)	 proposed	 a	 combined	
method of IG-Information gain and DGA-Deep Genetic 
Algorithm	 for	 gene	 selection.	 In	 this	 work	 they	 first	
applied	 IG-(INFORMATION	 GAIN)	 for	 selecting	
genes	 and	 then	 uses	 GA-(genetic	 algorithm)	 for	 gene	
reduction.	Finally	they	used	GP	for	cancer	classification.	
To evaluate the accuracy of the proposed method they 
applied it on seven different data sets and also outcome is 
compared with six recently invented methods. Data sets 
taken into consideration are Lung-cancer- Ontario, Lung 
cancer-Michigan, Leukemia, Colon, Central nervous 
system, DLBCL, Prostate. The outcome shows that the 
new	 method	 was	 capable	 for	 classification	 accuracy	
maximization and number of chosen genes against other 
approaches are minimized32.

F. Vafaee et al. (2016)	proposed	a	two	phase	hybrid	
gene	selection	method.	In	the	first	phase	Fisher	Criterion	
belongs	to	filter	approach,	is	used	as	to	reduce	the	initial	
genes, further in second phase a Hybridization of CLA-

(Cellular	 Learning	 automata)	 and	 ACO-(Ant	 colony	
Optimization)	 belong	 to	 wrapper	 approach	 is	 used	 to	
find	the	set	of	features	which	improve	the	classification	
accuracy. In this work they evaluate the proposed 
method	 on	 4	microarray	 data	 sets	 (lung	 cancer,	 colon	
cancer,	prostate	cancer,	leukemia)33. 

Atiyeh Mortazav et al. (2016)	 invented	 a	 novel	
gene selection method which is the combination of two 
filter	based	gene	selection	method,	named	as	MI-mutual	
information and FR-Fisher ratio. A Shapley index used in 
this work to measure the power of each gene. And lastly 
they had applied a forward selection scheme to weight 
individual gene according to the scoring function. The 
outcome of the novel method was compared with other 
popularly used gene selection algorithms such as FR-
Fisher ratio, mRMR-minimum redundancy maximum 
relevance, and cooperative game based gene selection. 
The	average	classification	accuracy	on	eleven	microarray	
data	sets	(Brain	Tumor2,	Leukemia1,	Leukemia2,	Lung	
Cancer, SRCBT, 11Tumors, 14 Tumors, 9 Tumors, Brain 
Tumor1,Prostate	Tumor,	 and	DLBCL)	 proved	 that	 the	
proposed approach improves both average accuracy and 
average stability compared to other approaches34.

Elnaz	Pashaei	proposed	(2016)	RFR-BBHA	in	this	
study. In this approach, BBHA combined with RFR-
Random Forest Ranking was applied to perform gene 
election. Experiment based on four cancer microarray 
data	 set	 (Colon,	 CNS-Central	 Nervous	 System,	ALL-
AML,	MLL)	shows	that	the	proposed	approach	revealed	
higher	classification	accuracy	by	obtaining	less	number	
of genes. Bagging with 10-fold cross validation is used 
as	classifier	to	classify	the	related	disease35.

A combined method for gene reduction which 
contains both gene extraction and gene selection was 
investigated	 by	 Thuy	 Hang	 Dang	 et	 al.	 (2016).	 It	 is	
a systematic gene reduction framework. To operate 
the invented framework they used PCA- Principle 
component analysis as gene extraction and DT- 
Decision tree as gene selection. In this work multi- layer 
perceptron	 was	 used	 as	 gene	 classification	 at	 last.	 To	
measure the accuracy researchers had taken three data 
sets	 (Leukemia,	 Prostate,	 and	 DLBCL).	 They	 proved	
that gene extraction is also an important step with gene 
selection to get best gene subset36.

L. Gao et al.	 (2017)	 presented	 a	method	 for	 gene	
selection based on hybrid approach i.e. Information 
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gain-support	vector	machine	(IG-SVM)	by	applying	on	
5	cancerous	microarray	data	sets	(lung,	colon,	prostate,	
leukemia,	DLBCL).	They	apply	and	compared	different	
filter	methods	 (IG,	Gain	 ratio,	ReliefF,	Correlation)	 to	
filtering	out	 irrelevant	and	 redundant	genes,	and	 result	
revealed that IG was best as compared to other, then 
for further removing of redundant genes, they used 
SVM by eliminate the noisy data from the datasets 
more	effectively.	In	the	final	step	informative	genes	are	
selected by IG-SVM, given as the input to the LIB-SVM 
classifier37.

S. Singh et al.	(2017)	proposed	a	novel	algorithm,	
which	is	based	on	execution	flow	of	various	data	reduction	
filter	 like	 low	 variance	 filter	 (LVF),	 low	 entropy	filter	
(LVF),	etc.	This	reduction	filters	are	combined	to	get	the	
optimum number of gene set. This proposed method is a 
three stages gene selection process. First stage is based 
on removing noise from the total data set. Second stage 
they tries to remove the missing values by using KNN 
(K	Nearest	neighbor).In	last	step	the	suggested	algorithm	
works	 by	 combining	 the	 various	 data	 reduction	 filters	
and	 performs	 six	 dissimilar	 types	 of	 execution	 flows.	
The	performance	of	 the	proposed	algorithm	 is	verified	
by applying on three dissimilar types of gene expression 
data set i.e lung, breast and prostate38.

L. Mengdi et al. proposed a ReliefFPSO algorithm 
in	the	year	of	2018,	which	consist	of	two	part.	In	the	first	
part they calculate the weight vector of all individual 
genes by using the Relief method and remove the 
genes	which	are	 irrelevant	for	 the	classification.	In	 the	
second part to access the best subset of gene, they use 
PSO algorithm to identify the redundant genes and also 
remove it. Performance of the proposed algorithm was 
figured	out	by	applying	this	on	four	cancer	data	set	i.e.	
Colon cancer, SRBCT, Leukemia, Lung cancer. They 
compare their proposed algorithm with other algorithms 
like ReliefF, mRMRReliefF, CFS, FCBF and result 
revealed that ReliefFPSO best from others39.

Y. Sun et al. (2018)	 presented	 a	 CEMFE-(Cross-
entropy	 based	 multi-filter	 ensemble)	 method,	 for	 the	
classification	 of	 gene	 data	 set.	 In	 this	 work	 they	 first	
use	 multiple	 filtering	 method	 (SNR,	 TS	 and	 PC)	 to	
choose the relevant gene subset. Secondly they use the 
Cross Entropy method to examine the gene which are 
independent and relevant. In conclusion to select the 
best gene subset they use the forward feature selection 
method which is a wrapper based approach. They 

evaluated	 the	algorithm	by	applying	 this	on	five	 types	
of	cancer	data	set	(colon,	prostate,	leukemia,	lymphoma	
and	lung).	They	used	SVM,	KNN	and	NB	as	classifier	
to classify the gene. Result revealed that the proposed 
algorithm gives high accuracy as well as it select less 
genes from others40.

Kavitha K R et al.	 (2017)	proposed	a	hybrid	gene	
selection	 method	 using	 both	 FCBF	 (Fast	 Correlation-
Based	Filter)	and	SVM-RFE.	In	the	first	step	they	apply	
the FCBF to remove the prominent genes from the total 
dataset	and	further	they	had	applied	SVM-RFE	to	figure	
out	the	genes	which	are	not	relevant	for	the	classification.	
They aimed to classify the Leukemia data set in their 
work. They had compared the proposed method with 
SVM-RFE and proved that the proposed method took 
less time than SVM-RFE41.

D.Pavithra	and	Mr.B.Lakshmanan	(2017)	presented	
a	hybrid	method	based	on	both	filter	(Mutual	information)	
and	wrapper	(Genetic	Algorithm)	method.	Colon	cancer	
dataset	is	taken	as	input	gene	set	for	classification.	This	
method	 performs	 well.	 Decision	 tree	 (C4.5)	 used	 for	
classification	of	the	chosen	genes42.

CONCLUSION 

This paper delivers review of gene selection 
procedures using gene expression data. It describes the 
DNA	microarray,	the	difficulties	involved	in	the	method	
of gene selection including high dimensional data, 
irrelevant, redundant and noisy data. It provides the 
details of gene selection methods using Filter, Wrapper, 
Embedded and hybrid. Gene selection in which genes 
are	taken	as	features	is	a	significant	job.	As	the	subgroup	
of useful and promising genes acquired after applying 
different gene selection methods. These are used by 
different	classifiers	to	reach	best	classification	accuracy,	
disease	prediction	etc.	This	paper	argues	the	classification	
of gene selection methods with its advantages and 
disadvantages. Many researchers put vast and creative 
efforts	in	filter,	wrapper	and	embedded	methods.	Hybrid	
method	 which	 combines	 the	 advantages	 of	 both	 filter	
and wrapper proves to give favorable results. Thus the 
encroachment of hybrid methods for gene selection can 
be considered auspicious. In recent years most of the 
gene selection work were done using hybrid method as 
it achieve best result compared to others.
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ABSTRACT

Background/Objectives: Hypertension is leading cause of deaths all over the world as it leads to heart, 
kidney and brain damage. Most of the Indian population is not health conscious. Around 58% urban and 
75% rural Indians are not aware of their hypertensive status. As per survey in 2013, there is increase of 138% 
in deaths due to hypertension in India in comparison with number of deaths in 1990.   This paper presents an 
approach for predicting hypertension using handwritten manuscript which is based on science of handwriting 
analysis. Handwriting analysis is the ancient science which is used to predict personality, emotional state 
and health conditions of the writer. As per the science of handwriting analysis, the handwriting stokes of the 
person remains same throughout the life. Handwriting is recognized as being unique to each individual. It is 
not related to gender and age. Handwriting analysis is used to understand PRE-ILLNESS warnings which 
appear in the handwriting much before the disease symptoms can be detected by any modern equipment 
or tests. In this paper, an approach for predicting hypertensive people based on handwritten manuscript is 
presented. The proposed system extracts eighteen writing features such as Euler number, number of right 
and left slant lines, number of horizontal and vertical lines, total length of horizontal and vertical lines, 
total length of left and right slant lines, overall image size, top margin, right margin, bottom margin, left 
margin, spacing between the words and lines, font size, and letter slant from a handwritten manuscript. 
Three different feature sets namely geometric, graphological and integrated feature set have been formed 
using extracted writing features. 

Methods/Statistical analysis: This study uses a dataset of 150 handwritten manuscripts of hypertensive 
people and 150 of control group people. The performance of the system has been evaluated with different 
size datasets and for each feature set. 

Findings:	 The	 proposed	 approach	 provides	 maximum	 93.30%	 sensitivity,	 92.2%	 specificity,	 92.75%	
accuracy, 92.25% positive predictive value, 93.30% negative predictive value, positive likelihood ratio 
12.52,	negative	likelihood	ratio	0.07	using	support	vector	machine	classifier	with	integrated	feature	set.

Improvements/Applications: Extremely useful in healthcare centers and individual health analysis. 

Keywords: Handwritten manuscript, writing features, handwriting analysis, geometric features, 
graphological features, integrated feature set. 

INTRODUCTION

Globally 7.5 million deaths occur due to 
Hypertension [1]. Hypertension is one of the leading 
causes for premature deaths and disability worldwide. 
It is global health challenge as it leads to chronic kidney 
disease and cardiovascular disease [2]. Hypertension 
is the most important risk factor for the heart disease. 

It is the need of time to take necessary steps for early 
prediction of hypertension, and develop techniques 
which are cost effective and easily available.

Prediction, control and treatment of hypertension 
are very important for the prevention of consequent heart 
and kidney diseases. Most of the governments across the 
globe are creating awareness about hypertension among 
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the people. Efforts are taken to reduce mortality counts 
due to hypertension. Early detection and appropriate 
treatment	is	the	key	to	fight	against	this	disease.	

Various approaches have been used by researchers to 
predict possibility of heart disease using soft computing 
approaches based on parameters like cholesterol, sex, 
resting blood pressure, fasting blood sugar, age, chest pain 
type, resting ECG, exercise induced angina, maximum 
heart rate, old peak, slope, and number of vessels colored 
[3, 4, 5, 6].  There is no single computerized approach 
available to predict hypertension. 

As per the research done in the University of 
Plymouth, England, the health conditions are revealed 
through writing features [7]. Based on the science of 
handwriting analysis, the handwriting of person shows 
pre-illness warnings [8]. People suffering from same 
disease have similar writing features also referred as 
graphological features like margin, slant, size, spacing 
between the words and lines, baseline etc. 

This paper presents an approach to predict 
hypertension	 using	 support	 vector	 machine	 (SVM)	

classifier	 based	 on	 handwritten	 manuscript.	 The	
proposed system extracts ten geometric features such 
as Euler number, number of right and left slant lines, 
number of horizontal and vertical lines, total length 
of horizontal and vertical lines, total length of left and 
right slant lines, and overall image size from a written 
manuscript. It also extracts eight graphological features 
such as top margin, right margin, bottom margin, left 
margin, spacing between the words and lines, font size, 
and letter slant from the manuscript. These features are 
used	 to	 predict	 whether	 the	 writer	 is	 healthy	 (control	
group)	or	hypertensive	person	using	SVM	classifier.

The remainder of the paper is organized as follows: 
first	the	brief	overview	of	proposed	system	is	given.	The	
experimental results are discussed in next section. The 
last section concludes the paper.

Proposed Approach

The proposed system works in four stages namely 
scanning, preprocessing, feature extraction and 
classification	as	shown	in	Figure	1.	

Figure 1. Block diagram of proposed system

1) Scanning: 

This stage converts the input handwritten manuscript 
collected on A4 size white paper into JPEG image using 
the scanner. This scanned image is given as input to the 
preprocessing stage. 

2) Preprocessing:

The scanned image is preprocessed so as to 
reconstruct it, remove noise from it and to improve the 
accuracy of algorithms applied on it. This stage converts 
the scanned image into gray scale.  The grayscale image 
is converted into binary image. Further the binary image 
is resized and noise is removed from it. This image is 

then	inverted	and	finally	thinned.	

3) Feature extraction:

This stage extracts geometric and graphological 
features	 required	 for	 effective	 classification	 using	
SVM [9, 10, 11]. Three different feature sets namely 
geometric, graphological, and integrated feature set are 
formed using extracted features. Different feature sets 
with related features are given in Table 1.

4) Classification:

The	 proposed	 approach	 uses	 SVM	 classifier	
for	 classification	 of	 input	 data.	 Initially	 the	 system	
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prepares training feature vector using all images from 
training dataset. While preparing the training feature 
vector, the proposed algorithm reads the input image 
from training data set and preprocesses it. Then as per 
requirement it either extracts geometric or graphological 
or both geometric and graphological features from the 
preprocessed image and forms the feature set using 
respective features. If the input image belongs to control 
group category it adds the label ‘CG’ to newly created 
feature set else it adds the label ‘Hypertension’ to it. 

Table 1. Feature Sets

Sr. No. Feature Set No. of 
Features Features

1. Geometric feature set 10
Euler number, number of right and left slant lines, number of horizontal 
and vertical lines, total length of horizontal and vertical lines, total length 
of left and right slant lines, and overall image size.

2. Graphological feature set 8 Top margin, right margin, bottom margin, left margin,  spacing between 
the lines, spacing between the words, letter slant, and letter size.

3. Integrated feature set 18

Euler number, number of right and left slant lines, number of horizontal 
and vertical lines, total length of horizontal and vertical lines, total length 
of left and right slant lines, and overall image size, top margin, right 
margin, bottom margin, left margin,  spacing between the lines, spacing 
between the words, letter slant, and letter size.

This feature set is added into training feature vector. 
This process is repeated for all the images in training 
dataset. During testing, the system reads the test image 
from testing dataset. It preprocesses the test image and 
prepares the testing feature vector for it by extracting 
geometric or graphological or both geometric and 
graphological features as per requirement. The SVM 
classifier	 compares	 both	 training	 and	 testing	 feature	
vectors and predicts whether the writer is control group  
or hypertensive person.

EXPERIMENTAL RESULTS AND 
DISCUSSION

The proposed approach has been implemented using 
a system with Intel i5 processor, 8.00 GB RAM, 64-bit 
operating system, and Matlab R2014a. A database of 300 
handwritten manuscripts has been prepared by collecting 
handwritten manuscripts from hypertensive and control 
group people. The authenticity of the data has been 
verified	while	 collecting	 the	 data	 from	 various	 clinics	
under the guidance of doctors. The dataset contains 150 
manuscripts of hypertensive people and 150 of control 
group people. 

Performance analysis of SVM with different 
feature sets

The	 performance	 of	 SVM	 classifier	 is	 evaluated	
for geometric, graphological and integrated feature 
sets using dataset Set1 given in Table 2. The Set1 
contains 300 handwritten manuscripts. The Set1 is 
partitioned into training dataset with 200 manuscripts, 
100 of hypertension and 100 of control group class, and 
testing dataset with 100 handwritten manuscripts, 50 of 
hypertension	and	50	of	control	group	(CG)	class.

Table 2. Dataset Set1 Details

Health Status No. of Training Samples No. of Testing Samples Total Samples

CG 100 50 150

HBP 100 50 150

The confusion matrix shown in Table 3 is prepared based on results obtained for geometric, graphological and 
integrated	feature	sets	using	SVM	classifier.
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Figure 2. Performance analysis of SVM classifier for different feature sets

Figure 3. Featuresetwise Likelihood Ratios

Table 3. Confusion Matrix for geometric, graphological and integrated feature sets

To	evaluate	performance	of	SVM	classifier	accuracy,	
specificity,	sensitivity,	positive	predictive	value	(PPV),	
negative	 predictive	 value	 (NPV),	 	 positive	 likelihood	
ratio	 (LR+)	 and	 	 negative	 likelihood	 ratio	 (LR-)	 have	
been computed separately for geometric, graphological 
and	 integrated	 feature	 sets.	 Specificity	 and	 sensitivity	
shows the diagnostic accuracy of a test. The terms PPV 
and NPV represent the probability of disease. Test with 
specificity,	sensitivity,	PPV,	and	NPV	greater	than	90%	
has got high credibility. LR+ and LR- are more useful 
clinically to measure diagnostic accuracy. To rule in or 
rule out diagnoses, LR+ greater than 10 and LR- less 
than 0.1 provides strong evidence. 

Following Figure 2 and Figure 3 represents the 

performance of the proposed system when used 
with different feature sets. For geometric feature set, 
sensitivity	was	found	to	be	62%,	specificity	78%,	PPV	
62% and NPV 67%, LR+ 2.82 and LR- 0.49. This shows 
that the results obtained using only geometric features are 
sometimes useful clinically.  For graphological feature 
set,	 sensitivity	was	 found	 to	 be	 88%,	 specificity	 88%,	
PPV 88% and NPV 88%,  LR+ 7.33 and LR- 0.14. This 
indicates that the test performed using graphological 
features are often useful. In case of integrated feature set, 
sensitivity	was	found	to	be	92%,	specificity	94%,	PPV	
94 % and NPV 92%, LR+ 15.33 and LR- 0.085.  This 
indicates that the test performed using integrated feature 
set is highly credible and very useful test clinically. 
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Performance analysis using different data sets

As	 SVM	 classifier	 gives	 good	 performance	 with	
integrated features set, the performance of proposed 
system is further evaluated with integrated feature set 
using three more datasets. The second set Set2 contains 
3/4 of total images i.e 225 images for training  and 1/4 
of  total images  i.e 75 images for testing. The third 
set Set3 contains 4/5 of total images i.e 240 images 
for training  and 1/5 of  total images  i.e 60 images for 
testing. The fourth set Set4 contains 5/6 of total images 

i.e 250 images for training  and 1/6 of  total images  i.e 
50 images for testing. The performance of the proposed 
system with integrated feature set using different data 
sets is shown in Figure 4 and Figure 5. It gives average 
93.30%	sensitivity,	92.2%	specificity,	92.75%	accuracy,	
PPV 92.25%, NPV 93.30%, LR+ 12.52, LR- 0.07. 
Thus,	 sensitivity,	 specificity,	PPV	and	NPV	values	 are	
above 90%, LR+ is above 10 and LR- is below 1. This 
shows that the proposed approach outperforms with any 
database size.   

Figure 4. Performance analysis of SVM with integrated feature set using different datasets

Figure 5. Likelihood Ratios for different datasets.

CONCLUSION

The	 proposed	 approach	 uses	 SVM	 classifier	 to	
predict hypertension based on handwritten manuscript.  
The	SVM	classifier	outperforms	with	integrated	features	
set.	With	93.30%	sensitivity,	92.2%	specificity,	92.75%	
accuracy, 92.25% PPV, 93.30% NPV, LR+ 12.52,        
LR-0.07, this approach appears to be an excellent 
for predicting the healthy and hypertensive people. 
With geometric features, the proposed approach does 

not give satisfactory results, but when it is used with 
graphological features or the combination of geometric 
and graphological features, it gives satisfactory results. 
This proves that graphological features reveal health 
status. The graphological features have been selected 
for this research by assuming the science of graphology 
which says that the people suffering from same disease 
have similar kinds of writing features and this has been 
proved through this research. From this, we can conclude 
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that	the	health	status	is	reflected	through	handwriting	of	
the person if the writer writes in relax and comfortable 
environment. Thus, the proposed approach is a novel 
technique for prediction of hypertension. To the best 
of	 our	 knowledge,	 this	 is	 first	 attempt	 for	 predicting	
hypertension	using	SVM	classifier	based	on	handwritten	
manuscript.
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ABSTRACT

The severity of the cyclone depends on the amount of the pressure drop in the centre and the rate at which 
it increases outwards. The importance for the prediction of cyclone intensity 7 is growing day by day. In this 
paper	we	are	addressing	about	the	four	type	of	severity	of	cyclone	-	Depression(D),	Deep	Depression(DD),	
Cyclonic	Storm(CS),	Super	Cyclonic	Storm	 (SCS).	The	objective	of	 the	work	 is	 predicting	 the	 cyclone	
severity using the wind speed, latitude, longitude of the pressure. When the severity is predicted well in 
advance then it will be very useful for the disaster management for proper planning. In this paper we are 
applying Xgboost model of linear regression for prediction. Xgboost is a gradient boosting algorithm which 
is	based	on	decision	tree.	The	model	is	trained	with	the	dataset	of	10	years	(1990	–	2000)	containing	latitude,	
longitude	and	pressure	drop	of	the	cyclones	occurred	in	Bay	of	Bengal	(BOB)	along	with	the	date	and	time.	
Added to this, Cyclone or hurricane causes many hindrance to the Biotic Species including Land and Sea 
animals, plants, etc,. 
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INTRODUCTION 

Indian sub-continent is one of the most vulnerable 
regions of cyclone in the world. It has a coast line of 
totally	7516	km	(5400	km	along	the	mainland;	132	km	
in	Lakshadweep;	and	1900	km	in	Andaman	and	Nicobar	
Islands),	which	covers	nearly	10%	of	the	world’s	Tropical	
Cyclones 8 , 9. The data Analysis for the period 1980-2000 
shows that on an average, annually 370 million people 
are exposed to cyclone in India. In the pre-monsoon 
season, the chance for cyclone is about 25% around the 
Arabian Sea and 30% around the Bay of Bengal. The 
aftermath of cyclones results in large number of deaths 
and heavy loss of private and public properties. Thus, 
prediction of cyclone severity is highly crucial.

Until now, various machine learning techniques 
such as decision tree 4, SVM 5, random forest 6, etc. are 
used to predict the severity of cyclone. In this work, we 

are going to apply the XGBOOST algorithm to predict 
its severity in Bay of Bengal. The paper is organised as 
follows: Section 2 will have an overview about other 
various machine learning methods used for cyclone 
prediction Section 3 will discuss about the XGBOOST 
methodology Section 4 will show the result of the 
experiment with XGBOOST

METHOD

About the Algorithm

Before starting with Xgboost we should know what 
a decision tree is and how it works. A decision tree 
is basically a uses a tree like model for decisions and 
their possible consequences, including chance event 
outcomes, resource costs, etc. It is one way to display 
an algorithm that only contains conditional control 
statements.

DOI Number: 10.5958/0976-5506.2018.01781.3 
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Fig. 1 Dataset and Architecture of prediction using Decision 
Tree

The dataset in Fig.1 contains various events in 
which player will play or not play golf on a given day. 
When	we	train	the	classifier	it	classifies	the	events	just	
like the graph shown in the image. For example, on a 
particular day suppose outlook is overcast temperature is 
high humidity is high and wind speed is low. When the 
decision tree gets this type of input it goes through each 
possible	case	in	the	tree	and	finally	generates	output	in	
this case it will give yes. This is how decision trees work.

Random forest is an algorithm in which we rely on 
prediction	 from	multiple	 trees.	We	 first	 train	 multiple	
classifiers	with	dataset	and	then	test	the	prediction	made	
by them. It generally has a greedy approach so as to get 
the optimum solution. Accuracy is generally higher in 
random forests than compared to decision trees since 
random forests make prediction based on results from 
multiple trees and the most optimum solution is selected.

Xgboost	works	somewhat	similar	to	decision	trees;	
the difference is that it adds score to each node of the tree 
and evaluates based on the score generated.

Fig. 2 Addition of score to decision tree nodes-Xgboost

As shown Fig.2, at each node we add a certain 
score. At the time of evaluation these scores are added 
and based on the scores decision are made. Before we 
proceed further we need to check how much accurate 
prediction	 our	 model	 gives.	 For	 this	 we	 define	 an	
objective function. An objective function is a function 
which measures accuracy of a model on a given dataset.

An objective function has basically two parts: First 
is the loss function which tells how predictive our model 
is and second is the regularization function which helps 
to	avoid	over	fitting.	

This is the general equation for objective function:  

obj(θ)=L(θ)+Ω(θ)																	               (1)

Here L(θ) is the loss function and Ω(θ) is the 
regularization function. Now a question arises as how 
are the scores assigned to each node. After renormalizing 
the tree we can write the objective value of t-th tree as:

“obj(t)	 =	 ∑(j=1)	 T[(∑i∈Ij	 gi)wj	 +	 2(∑i∈Ijhi+λ)
w2j]+γT”		 	 	 	 (2)

Basically, for a given tree structure, we push the 
statistics gi and hi to the leaves they belong to, sum the 
statistics together, and use the formula to calculate how 
good the tree is. This score is like the impurity measure 
in a decision tree, except that it also takes the model 
complexity into account. 1

A. SVR for predicting Tropical cyclone

[Dataset: http://www.bom.gov.au; http://www.
esrl.  noaa.gov/ psd/data/gridded/]

There is huge amount of data present in these 
datasets. There is a large amount of data present in the 
above datasets. They have been recorded over different 
times.	They	don’t	follow	same	scale.	So,	first	thing	to	be	
done is to standardise them. The data is then divided into 
two parts: 28 years and 12 years. The 28 years is used 
for training our predictor while the 12 year is used for 
testing the predictor. SVR operates in high dimensions. 
Each observation is mapped into m-dimensional feature 
space. A model is then created using the SVR model 
equation. All the calculations are done using Weka. In 
SVR there arose a situation for development of different 
types of predictors in total 48 different predictors. To 
solve this issue we applied initial variable selection was 
employed using linear regression, which reduced 48 
predictors to 6. Further the six predictors were tested on 
the dataset and their general properties where checked 
out. Optimal ones where picked. This again reduced the 
number of predictors from 6 to 3. Linear, polynomial 
and radial basis functions were evaluated for SVR. 
After substantial experiment with 406 kernels, the radial 
function	 with	 gamma	 =	 0.73	 and	 C	 =	 1	 were	 having	
optimal generalization properties.
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SVR has been applied successfully in predicting 
the development of tropical cyclones. Compared to 
multi linear regression model, SVR has improvised the 
accuracy by ~40%. 5

A. Decision Trees for modelling rainfall 
prediction

[Dataset:ftp ncdc.noaa.gov/pub/data/gsod/2014/.]

The	dataset	 is	first	divided	 into	 two	parts:	one	 for	
training and the other part for testing the predictor. 
During the training process the predictor is provided 
with the training dataset. The predictor learns from 
the	 dataset	 and	 finds	 relation	 between	 values	 between	
different features that were provided. The model is then 
tested for its accuracy by comparing the predicted value 
by the predictor with the actual value present in the test 
dataset. Feature selection is a very important task before 
you train the task. It is good to have many features but 
the features should be relevant. Irrelevant features do not 
make much sense and can harm by reducing the accuracy. 
Though the performance vector depicts accuracy as 
100%, when we compare the actual and target data, we 
find	that	the	success	rate	for	the	year	2014	is	80.67.	4

B. Automated weather event analysis with C4.5 
classifier 10

[Dataset:http://www.wunderground.com/history/
airport/ KCQT/2015/1/1/CustomHistory.html]

C	 4.5	 is	 a	 classifier	 used	 to	 build	 decision	 tree	
classification	 system.	 It	 builds	 decision	 tree	 based	
on information entropy from the training data set. 
Information entropy is basically how much information 
is present in an event. C 4.5 makes decision when it 
gets the highest information gain based on the formula, 
I(gain)	 =	 H(event)	 -	 H(Event	 |	 Feature)	 From	 the	
experiments that were conducted it is clear that C4.5 can 
classify weather events using the weather information. 
It is able to predict the weather with minimal amount of 
error and lower number of features as compared to other 
classification	methods.3

C. Radar emitter classification using XGBOOST

[Dataset: For the purpose of this research, large 
radar signals data set with 268,545 samples is collected 
in the database. The dataset includes 50 different types 
of radar emitters.]

Here	we	first	use	data	in	radar	database,	then	select	
the features from the database and then process each 
attribute with special process set. Then we randomly 
select 80% of the samples in the data set as training set, 
20% as test set, and assure that each class is contained 
in the training set and test set with the same proportion. 
These	two	sets	are	used	to	train	supervised	classification	
model. With supervised learning, parameters of 
classification	model	 can	 be	 adjusted	 to	 the	 best	 state.	
The new intercepted signals then can be recognised after 
attributes pre-processing. XGBOOST is a gradient tree 
boosting algorithm which has shown results for many 
state of the art results on machine learning algorithm. 
The main idea of this gradient tree boosting is that the 
result	 is	 not	 predicted	 just	 by	 a	 single	 tree	 classifier	
but	 by	multiple	 tree	 classifiers.	 The	 loss	 function	 and	
penalty term is also considered while training the 
classifier	 2.	 This	 type	 of	 problem	 can	 also	 be	 solved	
using evolutionary algorithms 12

Algorithm:

1. Input Dataset.

2. After proper pre-processing the dataset is passed 
for training.

a.	 The	classifier	looks	for	important	features	first	
and then accordingly   introduce best possible splits 
needed. It generally follows a greedy approach for 
finding	 the	 most	 optimal	 split	 since	 this	 approach	 is	
fast.1

b. After splitting percentile value is assigned at 
each split by using the approximate algorithm during the 
training of the dataset. 1

3. Based on these percentile values these scores 
are assigned at each split .[1]

4. Based on the scores ranks are allotted to these 
splits.

5.  At the time of predicting an event the scores are 
added to predict which event is going to happen.

6. While dealing with real time data there are many 
issues inside the dataset like empty space, unreasonable 
zeroes added in place of missing values.

a. For a normal decision tree this events can be 
misleading.
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b. But Xgboost creates a separate path for these 
kind of events and  predicts based on the scores related 
to previous events.1

7. Accuracy score is calculated.

How Random Forests work:

Before starting with Random forests we should 
have a rough idea of ensembles. An ensemble is a 
set	 of	 classifiers	 that	 learn	 a	 target	 function,	 and	 their	
predictions are combined to classify new examples. In 
random forests algorithm we rely on predictions from 
multiple decision trees. An ensemble consists of multiple 
decision	 trees	 i.e.	 it	 has	 multiple	 classifiers.	 In	 the	
dataset	we	train	each	classifier	with	the	present	dataset.	
The ensembles use a divide and conquer approach to 
classify. With this we can classify the dataset and values 
present more precisely thereby giving better accuracy as 
compared to other algorithms.

The	 XGBOOST	 tuned	 classifier	 has	 shown	
significantly	improved	results	than	compared	to	general	
machine learning algorithm like SVM. Weighted 
XGBOOST method achieves 98.3% accuracy on our test 
set,	while	the	classic	support	vector	machine	(SVM)	and	
RVM methods get 89.1 and 79.6% accuracy, the gradient 
boost gets 91.9% accuracy, and DBN achieves 95.4% 
accuracy.

RESULTS AND DISCUSSION

In the experiment we have taken following 
parameters into consideration while training latitude, 
longitude, Cl no, pressure, wind and pressure drop. The 
xgboost algorithm is implemented in python and runs 
on ubuntu 14 LTS machine having 4GB RAM. The 
following graphs show the feature importance in the 
algorithm.	 	 xgb.importance()	 function	 tells	 importance	
of each feature by calculating the feature score or f score.

Fig. 3 Feature importance based on Fscore

From Fig. 3 shown, it is clear that feature f4 i.e. pressure is having the highest importance. After training the 
Xgboost	classifier	with	the	dataset	we	get	following	results	as	shown	in	the	images	below:	

Fig.4. Deviations after booting iteration
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The images in Fig.4 show deviations after different 
boosting	 iterations.	 From	figure	 it	 is	 clear	 that	we	 get	
least number of deviations after 1500 iterations. Any 
further increase and the deviation increases and lower 
than this deviation is clearly high. So we get most 
optimum deviation after 1500 iterations. Beyond this the 
variance	increases	further	due	to	overfitting.

Many Plants got devastated due the severity of 
cyclone or hurricane 11 over the coast of Bay of Bengal. 
Species also affected by migrating it’s place from one 
to another due to the severity in the sea during cyclone.

CONCLUSION

In this paper we have implemented Xgboost to 
predict the cyclonic severity at Bay of Bengal. On 
comparing	with	other	classifiers	from	different	models,	
we have found that it has generated accurate results. On 
training	the	classifier	beyond	certain	extent	we	can	see	
that variance increases as discussed in the result section. 
The issues can be optimized by regularizing the dataset 
thereby	preparing	a	real	fit	data.	
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